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Abstract
Background SARS-CoV-2 coronavirus disease 19 (COVID-19), which was detected in December 2019, whose first cases 
were observed in Turkey on  11th March 2020, and which was declared a pandemic by the World Health Organization on the 
same day, has become a public health problem worldwide and has required the adaptation of medical practices to the current 
situation. In the current paper, we present our experience and practices regarding thoracic surgery from the largest pandemic 
hospital in Europe over the 1-year period of the pandemic.
Methods Patients who were operated by our thoracic surgery clinic in the largest pandemic hospital in Europe between 
March 2020 and March 2021 in the COVID-19 pandemic in our country and in the world were evaluated retrospectively.
Results Eighty-five patients were operated on during the 1-year pandemic, of which 54 (63.5%) were men and 31 (36.5%) 
were women. The mean patient age was 47.7. Morbidity rate was 12%. The average number of PCR tests performed in the 
preoperative period for COVID-19 disease was 1.6. Sixteen patients had a history of COVID-19 before surgery. COVID-19 
was not seen in any patient in our clinic during the postoperative period. Only one patient died out of those who underwent 
surgery. That patient died due to multiorgan failure.
Conclusion Thoracic surgery has one of the highest risks due to direct contact with the lungs, especially in terms of surgery 
and the postoperative period. We consider that this risk will be minimized by taking measures during all processes. Moreo-
ver, we think that surgical treatments should be delayed as little as possible due to the special status of oncology patients. 
In addition, considering that if all these rules are followed in the COVID-19 pandemic and in other types of pandemics that 
may occur in the future, there will be no delay or insufficiency in the treatment of patients and healthcare professionals will 
be able to work safely.
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Introduction

SARS-CoV-2 coronavirus disease 19 (COVID-19), which was 
detected in December 2019, whose first cases were observed 
in Turkey on  11th March 2020, and which was declared a pan-
demic by the World Health Organization on the same day, has 
become a public health problem worldwide and has required 

the adaptation of medical practices to the current situation [1, 
2]. Considering the medical and economic difficulties caused 
by the viral pandemic, it has become necessary to conduct 
human and resource management. In Turkey, the Ministry of 
Health decided to discontinue all operations except for emer-
gency surgery on  17th March 2020 [3]. As is known, cancer 
surgery cannot be evaluated within the scope of emergency 
surgery, but changes have been required in thoracic surgery 
[4]. It is not known how long the pandemic will last, and 
patients due to undergo surgery may lose their chance to have 
surgery during this period, and in this pandemic, that may 
cause morbidity and mortality. Delay in surgical treatment 
option in malignant diseases with changes in time-dependent 
conditions has been challenging in clinical and ethical terms. 
During this pandemic, it is important for the continuity of the 
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health system that the medical team can work without being 
affected by the virus [3]. While patients with malignancy hav-
ing a chance to undergo surgery, it is difficult to apply surgi-
cal treatment to patients and healthcare workers without them 
being affected by the virus. The pandemic has led hospitals 
to reduce the number of operations and provide human and 
material resources primarily to COVID-19 patients. While 
surgical treatment can be delayed in some cancer patients 
without causing a significant problem, some cancer patients 
whose treatment is delayed may experience negative effects 
in terms of survival and quality of life [5]. There are differ-
ent approaches in many centers regarding the evaluation of 
patients for surgery, preparation for surgery, the operation, and 
the postoperative period.

In the current paper, we present our experience and prac-
tices regarding thoracic surgery from the largest pandemic 
hospital in Europe over the 1-year period of the pandemic.

Materials and method

Ethics committee approval for the study was obtained from 
the local ethics committee. Patients who were operated by 
our thoracic surgery clinic in the largest pandemic hospital in 
Europe between March 2020 and March 2021 in the COVID-
19 pandemic in our country and in the world were evalu-
ated retrospectively. Eighty-five patients were enrolled in the 
study. The operated patients were retrospectively evaluated 
in terms of gender, age, cause of surgery, COVID-19, length 
of stay, and complications. Thoracotomy, sternotomy, and 
video-assisted thoracic surgery were used as surgical meth-
ods in the patients. The patients were evaluated in terms of 
the most common complications in thoracic surgery such as 
infection, bleeding, arrhythmia, embolism, wound infection, 
and pneumonia. In addition, during the pandemic, the meth-
ods applied in terms of protecting both healthcare personnel 
and patients from COVID-19 were reviewed. In the preop-
erative period, all relevant examinations were performed in 
terms of surgical preparation and infection. Consultations 
were made regarding additional diseases. COVID-19 PCR 
test was performed at least once preoperatively. In the postop-
erative period, follow-up and examinations were performed 
completely in terms of complications and COVID-19 infec-
tion. The patients were called for control again 10 days after 
discharge. Follow-up was also done during this period.

Results

Ankara City Hospital is the largest hospital in Europe, with 
a total of 3700 beds, of which 3000 are in wards and 700 
are in intensive care. During the pandemic period, the total 
number of beds was increased to 5500. Due to the number 
of beds available and the fact that it is a pandemic hospital, 

it is the largest pandemic hospital in Europe according to the 
current data. During the study period in our hospital, nearly 
30,000 COVID-19 patients were hospitalized and followed 
up in the service and intensive care units. Our clinic is one 
of the 3 thoracic surgery clinics in the hospital. During the 
1-year pandemic, nearly 300 patients were operated on in our 
hospital. In our clinic, 85 patients were operated on during 
the 1-year pandemic, of which 54 (63.5%) were men and 31 
(36.5%) were women (Table 1). The mean patient age was 
47.7. COVID-19 was not seen in any patient during the post-
operative period. The top 3 most common types of surgery 
performed in our clinic in a year are lung resection in 26 
(30%) patients, pleural decortication in 13 patients (15%), 
and mediastinal mass excision in 12 (14%) patients. The first 
3 symptoms most frequently encountered in patients operated 
on in our clinic included chest pain in 26 patients, shortness 
of breath in 9 patients, and cough in 7 patients. Thirty-three 
patients had no symptoms at the time of admission. Postop-
erative wound infection was seen in 3 patients, 2 patients had 
arrhythmia, and 2 patients had bacterial infection. Morbid-
ity rate was 12%. Appropriate antibiotic therapy and frequent 
dressing were applied for the most common wound infection. 
Respiratory physiotherapy and appropriate medical treatment 
were applied for the treatment of pneumonia. For the treatment 
of arrhythmia and embolism, the patients were consulted with 
the relevant departments and the recommended treatments 
were applied completely. The average number of PCR tests 
performed in the preoperative period for COVID-19 disease 
was 1.6. Sixteen patients had a history of COVID-19 before 
surgery. COVID-19 was not seen in any patient in our clinic 
during the postoperative period. Early PCR tests taken post-
operatively in 2 patients who were operated under emergency 
conditions without testing were positive. This shows that 2 
patients have COVID-19 disease during the operation. The 
early postoperative PCR tests of 2 patients who were taken 
into emergency surgery due to firearm injuries were positive; 
these patients were transferred to the pandemic department and 
followed up after the operation. Both patients were discharged 
without any problem. In the team involved in these 2 opera-
tions, COVID-19 was not seen in any healthcare personnel. We 
think that our implementation of the precautions mentioned 
earlier was responsible for this. Only one patient died out of 
those who underwent surgery. That patient died due to mul-
tiorgan failure. We think that effective prevention measures 
applied by the team are effective in preventing COVID-19 
disease in any patient during the postoperative period.

Discussion

It is thought that the COVID-19 pandemic will show progres-
sion like the 1918 influenza pandemic [5]. The treatment tim-
ing of oncological diseases directly affects the prognosis of the 
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patients. Surgery performed in the early stages of lung cancer 
in patients who are followed up and treated with thoracic sur-
gery provides a survival advantage of as high as 90–92% [6]. 
Considering all these conditions, delaying the operations of 
patients with lung cancer who have the chance of surgical 
treatment may cause the disease to progress. For this reason, 
the necessity of performing these operations has emerged 
even during the pandemic period. However, patient selection 
before trachea and lung operations, where viral load is high, 
is very important for postoperative morbidity and mortality 
and for the protection of the surgical team [7]. First of all, 
it should be ensured that the patients who will be operated 
do not have COVID-19. Detailed anamnesis of all patients 
was taken at the time of admission and a clinical examination 

was performed. A real-time polymerase chain reaction (RT-
PCR) test was performed twice in the previous week, one of 
them 3–4 days before the operation, in all patients without 
suspected contact or symptoms of infection. Considering 
asymptomatic and presymptomatic patients, it has been stated 
in the literature that the lungs should be evaluated with com-
puted tomography (CT) 1 day before the operation in terms 
of parenchymal infiltration [8]. Preoperative tomography 
was performed in patients undergoing lung resection in our 
clinic. PCR tests and CT evaluation can be considered nega-
tive during the incubation period of 1–14 days in COVID-19 
disease [1, 9]. Therefore, during hospitalization, biochemical 
parameters such as hemogram, biochemistry, coagulation, and 
ELISA tests, which are among the preoperative blood tests, 

Table 1  Epidemiological 
characteristics of patients 
operated by our clinic during 
the pandemic period

Study popula-
tion
N = 85

%

Gender
Male 54 63.5%
Female 31 36.5%

Mean age 47.7
Age range (years) 16–83
Symptoms

Chest pain 26 30
Cough
Asymptomatic

7
33

9
38

Shortness of breath
Hemoptysis
Difficulty in swallowing
Emergency operation

9
4
4
2

10
5
5
3

Preoperative COVID-19 disease 16 patients
Postoperative COVID-19 disease
The average number of PCR tests performed

0 patient
1.6

Mean length of stay (days) 9.87 (SD: 5.3)
Operation types Lung resection:

Lobectomy
Segmentectomy
Pneumonectomy
Pleural decortication
Mediastinal mass excision
Bullectomy
Hydatic cyst
Diaphragmatic rupture
Tracheal resection
Chest wall resection
Esophagectomy
Rigid bronchoscopy
Rigid esophagoscopy
Scoliosis surgery

26
20
4
2
13
12
7
5
2
2
7
3
5
1
2

30
15
14
9
6
3
3
9
3
5
1
2

Postoperative complications No complications
Wound infection
Arrhythmia
Pneumonia
Prolonged air leak
Emboly

75
3
2
2
2
1

89
4
2
2
2
1
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and C-reactive protein (CRP), ferritin, and D-dimer, which 
differ in the early stages of COVID-19 disease, were examined 
in all patients. In the early period of COVID-19 disease, the 
lymphocyte count may be decreasing, while the leukocyte 
count may be normal or low [10]. In the pandemic period, 
the suspicion of COVID-19 disease is very important for the 
patient and the clinical and surgical team as well as for the 
selection of patients for surgery. Since the virus is transmit-
ted through droplets and contact, the patients were admitted 
one to each room. In addition to the informed consent form 
obtained for all surgical interventions, the patients and their 
relatives were informed about COVID-19 disease and their 
consent was obtained before the surgical procedures [11, 12]. 
These risks should be taken into consideration, especially in 
patients undergoing trachea and lung surgery. In our clinic, 
all patients were informed about COVID-19 and their con-
sent was obtained. During the pandemic period, especially 
minimally invasive (videothoracoscopy [VATS]) procedures 
should be used in order to reduce patients’ long-term hospi-
tal stay. With minimally invasive procedures such as VATS 
performed in lung resections, less pain occurs, and respira-
tory complications are minimized due to shorter hospital stays 
compared to thoracotomy [13].

During the pandemic period, it is very important to protect 
the patient and the surgical team from the risks that occur dur-
ing surgery and to select the patients in need of urgent surgery 
carefully. Especially in direct airway operations such as trachea 
and lung surgery, the possibility of COVID-19 transmission 
is higher than that in other organ operations. For this reason, 
the surgery team used an N95 (FFP2/FFP3) mask or double 
surgical mask and visors during all operations. Especially in 
patients who have undergone lung surgery, it is necessary to 
check all areas with the possibility of leakage before the lungs 
are expanded. Air leakage was checked in all our operations. 
Close to the end of the operation, a closed-circuit aspiration 
system was attached to the end of the drain placed in the tho-
rax before the lungs were expanded, and the air in the thorax 
was aspirated. By using a bacteria filter on the air outlet of the 
bottle attached to the end of the drain, the possibility of aero-
sol formation was minimized as a literature [14]. Closed sys-
tem filtered negative pressure drainage systems were used in 
lung operations in which leakage could not be checked. In all 
operations, the surgery team was protected from the amount of 
aerosol and the leakage of the patients was reduced physiologi-
cally [14, 15]. Similarly, in the literature, it has been reported 
that exposure to viral load is lower with the HEPA filter dou-
ble drain bottle technique [16]. Especially in this period, the 
application of negative pressure and ventilation in all operating 
rooms will minimize aerosol risk [17]. Considering that all 
patients going under surgery are possible COVID-19 patients, 
all healthcare professionals should protect themselves with the 
recommended equipment. Our operations were performed 
with as few personnel as possible.

Routine controls and respiratory physiotherapy were per-
formed with protective equipment in the patients who were 
followed up in single rooms after thoracic surgery. In the 
postoperative period, the patients’ temperature was checked at 
least four times a day. However, if the fever persists for more 
than 48 h despite symptomatic treatment, COVID-19 disease 
must be ruled out. After excluding causes such as atelectasis, 
wound infection, and effusion, which may be seen after lung 
surgery, a nasopharyngeal swab was taken for the diagnosis of 
COVID-19 and a RT-PCR test was performed. Preoperative 
laboratory parameters for COVID-19 disease were checked 
regularly. In particular, secondary to the trauma that occurs 
after lung surgery, increases in the number of leukocytes 
and CRP and D-dimer values can be observed. Therefore, it 
should be kept in mind that monitoring of these parameters 
in the presence of prolonged fever or additional symptoms is 
very important in terms of COVID-19 disease. Daily PA lung 
radiography was performed in all the patients. When pulmo-
nary involvement was suspected, the lungs were evaluated 
for COVID-19 with chest CT. In order to reduce the possibil-
ity of hospital infections in the postoperative period, it was 
aimed to keep hospital stay as short as possible. Otherwise, 
the risk of cross infection may be increased [18, 19]. It has 
been stated in similar publications that videothoracoscopic 
procedures should be used as much as possible during the 
pandemic period due to the short hospital stay, especially for 
thoracic surgery [18–20]. Even if patients hospitalized for a 
long period (> 1 week) with suspected lung involvement did 
not have symptoms, a RT-PCR test was performed by naso-
pharyngeal swab for COVID-19 and the lungs were evalu-
ated with control CT. It was ensured that the patients were 
visited daily by the smallest number of healthcare profession-
als possible, wearing masks and complying with the distance 
rules. Respiratory exercises and mobilization of hospitalized 
patients were provided without their leaving their rooms. In 
the postoperative period, with these carefully applied meth-
ods, no postoperative COVID-19 patients were seen in our 
clinic. Discharged patients were called for control within 
the first 10 days and their tests were performed. During this 
period, COVID-19 disease was not encountered.

Limitation

The most important limitations of the study are that it is 
retrospective, the number of patients in the study is small, 
and it was conducted in a short time period.

Conclusion

Thoracic surgery has one of the highest risks due to direct 
contact with the lungs, especially in terms of surgery and 
the postoperative period. We consider that this risk will be 
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minimized by taking measures during all processes. More-
over, we think that surgical treatments should be delayed 
as little as possible due to the special status of oncology 
patients. In addition, considering that if all these rules are 
followed in the COVID-19 pandemic and in other types of 
pandemics that may occur in the future, there will be no 
delay or insufficiency in the treatment of patients and health-
care professionals will be able to work safely.
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