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ABSTRACT

Background: COVID-19, a novel coronavirus affecting the respiratory system, was diagnosed in China

in December 2019. With the pandemic, many new changes had to be made in thoracic surgery clinics.

Materials and Methods: The patients who underwent surgery at Thoracic Surgery Department between
March 11,2020, and October 11,2020, during the COVID-19 pandemic were evaluated retrospectively. The

precautions and new preoperative procedures in our thoracic surgery clinics were analyzed retrospectively.

Results: A total of 1177 patients were treated in thoracic surgery clinics, 299 underwent surgery under general
anesthesia during the pandemic, and 948 patients were excluded. Common complications were prolonged air
leakage and pleural effusion, and complications occurred in 16.4% of the patients. The mortality rate was 1%.
One of the patients with bullae excision due to prolonged air leakage (with COPD) was diagnosed on the fifth
postoperative day, another with right pneumonectomy had radiological findings compatible with COVID-19
on the fourth postoperative day, despite negative PCR results four times, and the third patient with thymoma

who underwent extended thymectomy without any COVID-19 findings were deceased.

Conclusions: Considering that COVID-19 increases mortality due to increased inflammation and
pulmonary involvement, COVID-19 infection co-occurring surgical interventions of the lung will
adversely affect the patient’s prognosis and cause an increase in transmission. While caution should
always be exercised in all surgical procedures in the pandemic, more severe precautions should be taken in
thoracic surgery operations. Implementing comprehensive protective measures such as preoperative PCR

test, thorax CT before surgery, quarantine, and disinfection are essential to control nosocomial infection.
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Introduction

The first case of Coronavirus was reported in 1960 and
was known as a common cold clinic, which was not fatal
until 2002 [1]. In 2003, Coronavirus caused SARS (Se-
vere Acute Respiratory Syndrome) with fatal pneumonia
that affected many countries and caused more than 1000
people to die. In 2012, MERS (Middle East Respiratory
Syndrome) caused a second epidemic with high mortal-
ity pneumonia and showed its effect in many countries.
In December 2019, the first COVID-19 (Corona Virus
Disease ID- 2019) findings were reported to the World
Health Organization (WHO) as a new coronavirus pneu-
monia agent from Wuhan, China. COVID-19 has lower
mortality compared to SARS and MERS (2.3%, 9.5%,
and 34.4%, respectively), but it caused an epidemic
worldwide in a short time due to its ability to spread
much faster than the others [2]. The incubation period
is about 1-14 days, primarily symptoms in 2-7 days [3].

COVID-19 pandemic is a significant global health
threat and has affected all aspects of the healthcare
system. Healthcare professionals had to change their
daily practice to adapt to this unexpected situation. In
the healthcare services provided during the pandemic
period with the principle of “First, Do No Harm- Pri-
mum non-nocere” the benefit-harm assessment for pa-
tients and measures should be taken to minimize the
viral exposure of healthcare workers and other patients.
Regulations such as predicting and managing the risks
of perioperative complications, postponing elective
surgeries, and using the intensive care capacity effec-
tively gained importance in this process. Due to the
long process of the COVID-19 disease, its long incu-
bation period (1-14 days), and its asymptomatic cases
with a frequency of 30-40%, preoperative selection and
evaluation of patients to undergo surgery are difficult.
The current preoperative evaluation and preparation ap-
proach in thoracic surgery clinics during the COVID-19
pandemic process will be discussed in our article.

Materials and Methods

The patients who underwent surgery at Atatiirk Chest
Disease and Thoracic Surgery Research and Train-
ing Hospital, Thoracic Surgery Department, between
March 11, 2020, and October 11, 2020, during the CO-
VID-19 pandemic were evaluated retrospectively. Pa-
tient demographics, surgical procedures, complications,
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COVID-19 symptoms, PCR test results, radiologic as-
sessments, and outcomes were evaluated. Procedures
like tube thoracostomy for pleural effusion or pneu-
mothorax, closed pleural biopsies, local biopsies, and
bronchoscopies that do not require general anesthesia or
operating room usage were excluded.

Surgical activity changed significantly during the
pandemic. Selection criteria for surgical patients are
also described according to pandemic pace. In our
hospital, in the first fifth month of the pandemic, PCR-
positive patients were diverted to COVID-19 hospitals,
and treatments of other pulmonary diseases, thoracic
oncologic patients, and emergent disorders were carried
out more safely. In the second five months of the pan-
demic, our hospital started giving healthcare services
for COVID-19 patients with 20% capacity in the iso-
lated Unit. New protocols were launched to reduce the
risk of operating on patients with possible COVID-19,
including symptom screening, a polymerase chain re-
action test for COVID-19, and computed tomography
scans of the chest (Figure 1). The surgery decisions and
suitable time were considered according to these find-

ings and protocol.

Figure 1. 51-years-old male patient admitted to our hospital with chest pain
was diagnosed with pneumothorax. Chest X-ray showing chest tube insert-
ed for pneumothorax (A), after tube removal (B), computed tomography
showing the parenchymal lesions of PCR test positive patient (C,D).

Patients referred to surgery and living in Ankara are
recommended for home isolation preoperatively. Wheth-
er they come from another city, they are placed in hospi-
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tal isolation, and PCR for COVID-19, blood tests, pul-
monary function tests, and other deficient laboratory tests
are completed during the hospital stay, preoperatively.

Initially, surgeries of patients with severe and urgent
conditions such as malignancy were planned priority, and
follow-up with radiological or medical treatment was
recommended for other conditions. Since we did not pre-
dict the progress of the pandemic at first, we prioritized
patients whose mortality would increase if they were not
treated within two months and other conditions were
postponed. Chemotherapy-radiotherapy (neoadjuvant
or definitive) was primarily preferred for patients at the
limit of operability due to low pulmonary function test
results or low-performance status, and then the patients
were then re-evaluated after medical treatments.

On the day of admission, we confirmed that the pa-
tient was asymptomatic. Preoperative routine blood
testing (lymphocyte count, C-reactive protein, ferritin,
lactate dehydrogenase (LDH) levels especially con-
firmed) was requested to check SARS-CoV-2, and PCR
tests were applied twice in preoperative 48 hours were
also added. Preoperative thorax computed tomography
(CT) was evaluated seven days before surgery. After the
surgical procedure, patients were treated in a COVID-
19-free thoracic surgery intensive care unit (Trauma
patients were hospitalized in negative pressure isolated
rooms of ICU until their PCR test results came out.).
Then they discharge to our thoracic surgery department
room that disinfection and droplet precautions were
performed. Patients were also placed in an individual
room, and only one asymptomatic companion was al-
lowed to accompany and isolated during hospitaliza-
tion. Visits from family members were not allowed.

The following variables of the patients were deter-
mined: Age, sex, comorbidities, physical status, onco-
logical diagnosis, procedure, postoperative complica-
tions, length of hospital stay, postoperative respiratory
symptoms, time from operation to symptoms, PCR test
for SARS-CoV-2, chest CT, chest X-ray, need for hos-
pital re-admission and early postoperative mortality
(death within 30 days after the surgical procedure).

Results

Between March 11, 2020, and November 11, 2020, 1177
patients were treated in thoracic surgery clinics, and a
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34.8% decrease occurred compared to last year in the same
period (1806 patients, last year for the same eight-month
period). 299 patients underwent surgery under general an-
esthesia during the pandemic. 948 patients were excluded
due to the study protocol that includes patients with tube
thoracostomy for pleural effusion or pneumothorax, closed
pleural biopsies, local biopsies, and bronchoscopies that
do not require general anesthesia or operating room usage.

A total of 299 patients (97 female/202 male) under-
went surgery, and the median age of the patients was
50.4 (6-84 years), and hospital stay was 6.2 (0-40) days.
117 (39.1%) of patients had comorbidities. The demo-
graphics of the patients are summarized in table 1.

Table 1. Demographics of patients who had elective
surgical procedures.

n=299 (%)
Age, average (years) 50.4 (6-84

years)
Sex, n (%)
Female 97 (32.4)
Male 202 (67.6)
Comorbidity, n (%) 117 (39.1%)
Diabetes 34 (11.3)
Hypertension 31(10.3)
Cardiovascular disease 14 (4.6)
Other Malignancy 13 (4.3)
COPD 10 (3.3)
Central nervous disease 8 (2.6)
Thyroid disease 4(1.3)
Tuberculosis 3(1)
Physical status, ASA classification, n (%)
I 2
II 124
1T 161
v 12
Oncological status, n (%) 139 (46.4)
Lung cancer 103 (55)
Pleural tumors 17 (5.6)
Mediastinal lymph nodes 8(2.6)
Pulmonary metastases 6(2)
Mediastinal tumors 5(1.6)

Abbrev.: ASA; American Society of Anesthesiology,
COPD; chronic obstructive pulmonary disease.



We performed 134 lung resections (120 lobectomies,
11 pneumonectomies, and three sublobar resections). Re-
sections were performed in 32 patients via VATS and 102
with thoracotomy, and 8 of the patients underwent sur-
gery after neoadjuvant chemotherapy. Mediastinal tumor
excision was performed in 14 patients, VATS and pleura
biopsy in 39, decortication in 39, diagnostic wedge resec-
tion via VATS in 44, metastasectomy in 6, bullae excision
in 33, exploration for hemothorax in 10, trachea resec-
tion in 3, and cyst hydatic surgery in 11 cases. Nine of
the patients underwent redo-surgery due to hematoma,
hemothorax, and prolonged air leakage complications.
Common complications were prolonged air leakage and
pleural effusion, and complications occurred in 16.4%
of patients (Table 2). Three deaths were recorded in the
early stage (the first 30 days after surgery). A prolonged
air leakage patient with COPD who was diagnosed with
COVID-19 postoperative fifth day, a right pneumonec-
tomy patient whose radiological findings are compatible
with COVID-19 on the fourth postoperative day, but neg-
ative PCR results four times, and a patient with thymoma
who underwent extended thymectomy without any CO-
VID-19 findings were decreased (1%).

Table 2. Postoperative complications.

n=49
(16.4%)

Prolonged air leakage 19
1

Complications

Hemothorax

Pleural and pericardial effusion
Cardiovascular complications
Pneumonia

Brocho-pleural fistula
Chylothorax

Contralateral pneumothorax

[l ° SRR NS TR SN B U B

In the first days of the pandemic, PCR test results
were delayed for 2 or 3 days. Preoperative PCR samples
were taken twice for each patient for 42 days, but none
were positive, and over time, a single sample was tak-
en and continued to be evaluated. By the second peak,
we started to apply the PCR test twice again due to the
widespread of COVID-19. The surgery decision was
reviewed with the updated thorax tomographies within
3-10 days preoperatively. Although there were deficien-
cies in the first period, PCR was taken from almost all
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patients, whether they underwent surgery or not. The
patients with COVID symptoms or a high risk of con-
tact were not allowed to enter the clinic. If the PCR test
result was positive, the patient was isolated in the CO-
VID-19 service. In our study, 5 patients (1.6%) were
positive perioperatively. The surgical procedure was
postponed due to positive PCR results in 5 of 299 pa-
tients scheduled for surgery. Postoperative infiltration
compatible with COVID-19 was detected in thorax to-
mography in 2 patients.

Since March 11,2020, four nurses, two cleaning staff,
and a secretary in the Thoracic Surgery Department, four
nurses in Thoracic Surgery ICU, one operating theater
staff, two doctors of anesthesia and thoracic surgery de-
partments had COVID-19, and all healed without any
complication.

The American College of Surgery (ACS) prepared a
guide on March 24, 2020, to classify the hospitals and de-
termine the necessity and urgency of surgery [4]. Accord-
ing to this guideline, Phase 1 hospitals with a small number
of COVID-19 infected patients are not yet experiencing a
severe increase and are in a period of sufficient intensive
care capacity. It defines partially emergencies and surgical
indications that can be performed under appropriate condi-
tions. In Phase 2, only emergency surgeries are required in
cases where many infected patients are envisaged, limited
intensive care facilities or a rapidly increasing number of
patients are foreseen. In hospitals of this density, surgery
can be performed on patients whose survival will be ad-
versely affected within a few days if surgery is not per-
formed. Phase 3 is situations where all the hospital facili-
ties are directed to COVID-19 patients, and intensive care
service or appropriate material supply cannot be provided.
In this process, the urgency for surgery should be limited
to situations where the patient’s survival will deteriorate
within hours if not treated. According to this classification,
our hospital services are in phase 1 for the first five months
and phase 2 for two months.

Discussion

In the first half of 2020, a historical global crisis start-
ed with the COVID-19 outbreak caused by the SARS-
CoV-2 Coronavirus. While many people were affected
by severe illness, many lost their lives. Along with se-
vere uncertainty in the health system, diagnosis, treat-
ment, and prevention methods that cause concerns
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about the healthcare workers’ workforce and protective
equipment have emerged. While elective surgeries were
postponed in addition to changes in standard treatments,
emergency surgical margins were frequently scrutinized.
However, as urgent care for patients with confirmed or
suspected COVID-19 is provided, there is also a concern
regarding how to care for patients needing treatment for
other diseases can be maintained [5]. There was a 34.8%
decrease over the same period last year. This decrease
is probably due to the selection of patients according to
their urgency, the avoidance of patients to the hospital
due to the risk of infection, and the lockdowns. We pre-
dict that the number of patients who underwent surgery
will increase again with vaccinations, social immuniza-
tions, and the ease of the measures taken.

With the pandemic, it was necessary to make regula-
tions to minimize infection and use resources efficiently.
Due to the urgency of the patients’ medical conditions and
the density of pandemic patients, criteria were determined
for the optimal use of the remaining facilities. This severe
crisis will inevitably affect the diagnosis and treatment
process for patients with lung space-occupying lesions.
While surgery of some benign lesions may be delayed due
to their slow progress, postponing surgery in lung malig-
nancies may change the patient’s prognosis and even result
in tumor progression at a level that can threaten life.

In a multidisciplinary retrospective study of 34 pa-
tients, Lei et al reported the results of COVID-19 pa-
tients who were operated on during the incubation pe-
riod without knowing they were infected [6].

According to this study, while the need for intensive
care was 26.1% in COVID-19 patients who did not un-
dergo surgery, 44.1% of the patients who operated for
any reason required postoperative intensive care fol-
low-up due to the development of organ dysfunction or
the need for a mechanical ventilator. Advanced age, co-
morbidity, and prolonged operative time are associated
with poor prognosis.

This increased mortality and morbidity caused us to
increase the number of precautions before surgery, routine
preoperative PCR tests, and treatment planning with appro-
priate isolation. Preoperative two negative PCR conditions
were applied in our clinic for a while. Still, the application
was continued by retaking a single PCR sample due to the
lack of significant results and loss of economic and time.
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Although there are no standard clinical, laboratory,
or radiological findings that can be used in preoperative
evaluation during the COVID-19 pandemic, we evalu-
ated the possibility of infection in our clinic by setting
our standards through detailed preoperative anamne-
sis, contact history questioning, close fever follow-up,
CBC, biochemistry, CRP, coagulation parameters, and
naso-oropharyngeal PCR samples, thorax CT taken in
the near operative period.

One of the essential steps in diagnosing COVID-19
is the demonstration of nucleic acid amplification by Re-
verse-Transcriptase Polymerase Chain Reaction (PCR)
of SARS-CoV-2 RNA. Thorax computed tomography
(CT) sensitivity is 97.2% when evaluated for diagnosis,
while PCR sensitivity is only 83.3%. Therefore, evalu-
ating patients with clinical suspicion with thoracic CT is
essential. [7]. Serological tests for immunity developed
after infection and antibodies produced against SARS-
CoV-2 are evaluated with ELISA. After the disease de-
velops, IgM can be detected in the blood on the 12th
day and IgG on the 14th day [8].

In the study of Cai et al [9], seven patients who un-
derwent thoracic surgery procedures and were infected
with COVID-19 were evaluated. Preoperative tomog-
raphy images taken two weeks ago were re-examined,
and one of the three patients had bilateral ground-glass
opacities and died of COVID-19 postoperatively. Also,
radiographic changes such as infiltrates, atelectasis, and
pleural effusion were found in the early postoperative
period in all seven patients.

Procedures that cause intense aerosol formation,
such as respiratory function tests and bronchoscopy, are
kept to a minimum or not performed in many clinics. In
addition to COVID-19 screening, standard preoperative
evaluation methods of patients scheduled for surgery
are also delayed in the pandemic process.

It is of vital importance to determine the preopera-
tive respiratory capacity in thoracic surgery operations.
Likewise, the presence of an endobronchial lesion to be
detected preoperatively, observation of a bleeding fo-
cus, or bronchoscopic procedures in which the surgical
margin is evaluated are evaluation methods that may be
decisive for our surgeries.

If the respiratory function tests cannot be performed,
evaluating respiratory capacity is feasible with other



methods such as a 6-minute walking test, and the stair-
climbing test can be done alternatively. Performing
detailed preoperative respiratory function procedures
(PFT, DLCO, VO2 max) is essential. Be aware of the
risks of possible coagulation disorders, thrombosis, and
embolism, and if necessary, prophylaxis and early treat-
ment options should be evaluated.

It is essential to share all risks with the patient, pro-
vide detailed information, including the risk of infection
during the perioperative hospitalization, and make a de-
cision with the patient, if necessary, to refer to alterna-
tive treatment methods in cases where surgery cannot
be performed.

In conclusion, the COVID-19 pandemic poses a
significant challenge in deciding and managing surgi-
cal operations in patients with lung cancer and other
lung conditions. SARS-CoV-2 is a highly contagious
and life-threatening infection. The recent study results
from limited cases suggest lung resection surgery may
be a risk factor for death in COVID-19 patients during
the perioperative period. Therefore, surgical treatment
should be done with extreme caution during an epidem-
ic. Implementing comprehensive protective measures
such as preoperative PCR test, thorax CT before sur-
gery, quarantine, and disinfection are essential to con-
trol nosocomial infection.
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