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ABSTRACT

non-small cell lung cancer in our clinic before and during the COVID-19 pandemic.

serious consequences than the devastating effects of the pandemic itself. This delay has necessitated the 

can help guide healthcare professionals in avoiding the unnecessary use of hospital resources and reduce 

COVID-19, cancer, perioperative, VATS

ÖZ

nedeniyle opere edildi. Pandemi sürecinde opere edilen gruba preoperatif, intraoperatif ve postoperatif ek 

lobektomi yerine segmentektomi tercih edildi.
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by the COVID-19 pandemic that emerged 

previous pandemics. COVID-19 affected 

of millions of people. It caused severe 
droplet-transmitted pneumonia and 
quickly led to a shortage of intensive care 
beds and mechanical ventilation capacity 
(1). This situation prompted countries to 
take urgent and radical action based 

resources. Cancellation or postponement 
of all elective surgery is one such measure. 

especially in cancer patients, has led to 
serious debate among thoracic surgeons 
(2). Although surgery can be postponed for 
benign tumours of the lung, oesophagus, 
and chest, this approach can have serious 
consequences for malignant tumours, 
particularly lung cancer. Postponement 

and metastasis, and the patient may lose 
the opportunity for surgical treatment. 
In this uncertainty, a guideline published 
by the American College of Surgeons 
(ACS) attempted to guide surgeons. In 
this guideline, h
according to COVID-19 patient density 
and adequacy of health resources, and 

groups: cases requiring early surgery, cases 
that could be postponed for three months, 

alternative treatment (3).

patients admitted to our clinic during the 

for malignancy, modifying current 
perioperative measures according to the 

adhering to the ACS guidelines.

MATERIALS and 

approval of the Antalya Health Sciences 
University Training and Research Hospital 

registration number 11/11. A total of 185 

cell lung cancer based on pathological 

operated before (control group) and after 

as the reference point. Demographic 

complaints at presentation, clinical and 

results, postoperative intensive care needs 
and pathological stages of all patients 

the preoperative and postoperative 
COVID-19 status, the precautions taken in 
the perioperative period and their results 

during the pandemic period.

The group operated before the pandemic 

surgery procedure in the preoperative, 
intraoperative and postoperative periods. 

the pandemic, in addition to preoperative 
preparation, a detailed medical history 

symptoms of covid-19, travel history, 
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aerosolised viral load. Stair climbing and 

respiratuar function test (RFT). Polymerase 

accompanied by the same companion 

history of contact or suspected COVID-19 
on chest computed tomography, despite 

rescheduled upon obtaining a negative 

malignancy (Standardised Uptake Value 

reported as positive for malignancy, 

In the pandemic surgery group, the entire 

and safety glasses as personal protective 

inspection and auscultation. Bronchoscopy 

than 2 cm in diameter. Air-tight trocars 

surgery (VATS) procedures, and air leakage 

procedures performed via thoracotomy. 

in the operating theatre and monitored for 
2 hours in the postoperative recovery room, 

for 14 days after discharge. Outpatient clinic 

asked about COVID-19 symptoms.

addition to descriptive statistical methods 
(mean, standard deviation, frequency), 

RESULTS

A total of 116 cases (101 males and 15 
females) in the control group and 69 cases 
(60 males and 9 females) in the pandemic 

found that the number in the pandemic 
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of age (mean age in the pandemic group: 

Chest pain (11.5%) in the pandemic group 
and cough (24.1%) in the control group 

Comparing the groups regarding smoking, 

incidence of chronic diseases (diabetes, 
hypertension, lung disease, cardiovascular 

pandemic group than in the control group 

clinical characteristics of the patients are 

found to have Covid-19 infection before the 
operation. The operations of the patients 

test negativity at the end of the process, the 

of preoperative biopsy, the decrease in 
the number of preoperative biopsies in 

video-assisted thoracoscopic surgery and 
robotic-assisted thoracoscopic surgery 

most preferred operation method in both 

Table 2.

The mean diameter of the removed tumours 

group and 3.70±2.324 cm (1-12) in the control 

937

 Patients’ characteristics. 

Age (years) 64,08±9,5171 64,06±7,4712 0.685

Gender 

Female 15 (87.1%)  9 (13%) 0.982

Male 101 (12.9%, 60 (87%)

Comorbidity

Yes 45 (38.8%) 38 (55.1%) 0.031

No 71 (61.2%) 31 (44.9%)

Preoperative Bx

Yes 50 (43.1%) 19 (27.6%) 0.034

Bronchoscopic Bx 27 (23.3%) 7 (10.2%) 0.054

TTNAB 23 (19.8%) 12 (17.4%) 0.87

No 66 (56.9%) 50 (72.4%)

Bx: Biopsy, TTNAB: Transthoracic Needle Aspiration Biopsy.



 A different look at lung cancer surgical treatment -Yesilcay and Akdag

tumour diameter in the pandemic group. 

of pathological stages, a decrease in the 
number of stage I cases and an increase 
in the number of stage II and stage III cases 

Tumor characteristics

3,70±2,324 4.24±2.642 0,147

47 (%40,5) 22 (%31,9) 0,240

29 (%25) 23 (%33,3) 0,223

31 (%26,7) 19 (%27,5) 0,904

9 (%7,8) 5 (%7,2) 0,899

2.53±1.36748 days (1-6) in the pandemic 
group and 3.67±1.53666 days (1-7) in the 
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Surgical method and postoperative patient management.

Operation type

Thoracotomy 87 (75%) 48 (69.6%) 0.421

VATS 28 (24.1%) 20 (29%) 0.467

RATS 1 (0.9%) 1 (%1,4) 0.709

Resection Type

Pneumonectomy 9 (%7,8) 9 (13.8%) 0.241

Bilobectomy 6 (5.2%) 3 (4.3%) 0.801

Lobectomy 79 (68.1%) 41 (59.4%) 0.232

Segmentectomy 4 (3.4%) 11 (15.9%) 0.003

Wedge 18 (15.5%) 5 (%7,2) 0.099

Chest tube duration (days) 3,67±1,53666 (1-7) 2,53±1,36748 (1-6) 0.000

Duration of hospitalization 4,89±1,80521 (2-11) 3,94±1,18674 (2-7) 0.000

Complication

Yes 13 (%11,1) 7 (%10) 0,822

Arrhythmia 2 (%1,7) 2 (%2,9)

Atelectasis 6 (%5,1) 2 (%2,9)

Prolonged air leak 3 (%2,6) 1 (%1,4)

Expansion defect 2 (%1,7) 1 (%1,4)

Renal failure       - 1 (%1,4)

No 103 (%88,9) 62 (%90)

Intensive care follow-up 9 (%7,8) 5 (%7,2) 0,899

VATS: Video-Assisted Thoracoscopic Surgery, RATS: Robot-Assisted Thoracoscopic Surgery.
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3.94±1.18674 days (2-7) in the pandemic 
group and 4.89±1.80521 days (2-11) in the 

compared, a decrease in the duration 

observed in the pandemic group, and a 

complications and the need for intensive 

chronic renal failure in the pandemic group 
developed multi-organ failure syndrome 
and died. The patient’s postoperative PCR 

group had a COVID-19 infection during the 

and treatment are crucial for prognosis 
and survival (5). The COVID-19 pandemic 

management of lung cancer. Both the 
disease itself and the decrease in hospital 
admissions due to fear of contracting 

restrictions imposed during the pandemic, 
have resulted in delays in early diagnosis 
and treatment (6). In our study, consistent 

in the number of cases in the pandemic 
group compared to the control group.

is one of the measures taken in the Covid-19 
pandemic, has led to disagreement 
among surgeons. The ACS has published 
some guidelines according to the current 
situation in hospitals. This guideline states 

alternatives are recommended for locally 
advanced lung cancer (3). In early stage 

time from diagnosis to surgical treatment is 

has a negative impact on survival (7,8). 

diagnosis and surgical treatment increases 

mitigate the negative consequences of 
the delays caused by the pandemic, our 
clinic adapted its approach to surgical 
decision-making. During this period, 

of hospital resources rather than strictly 
adhering to the guidelines recommended 

according to the routine indications for 
lung cancer surgery. Kato et al. published 
a study comparing the number of Stage I 

found a decrease in Stage IA cases and 
an increase in Stage IB cases during the 
pandemic (11). These results support the 
decision not to postpone surgical treatment 
in our clinic. In our study, although surgical 

diameter and the number of Stage II and 
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number of Stage I patients in the pandemic 

patients’ fear of visiting hospitals due to 

have contributed to these results.

Bronchoscopy and endobronchial 

important diagnostic tool for lung cancer, 
is not recommended because it leads to 
high aerosol production in the COVID-19 
pandemic (12,13,14). In the literature, it has 

In our study, the number of preoperative 
diagnostic bronchoscopy and biopsy 

pandemic (11). In our study, the number of 

group compared to the control group. 

respiratory reserve from the adverse 
outcomes of a potential postoperative 
COVID-19 infection.

Advanced age, male gender, smoking, and 
the presence of at least one comorbidity 
(such as hypertension, diabetes, 
cardiovascular disease, chronic obstructive 
pulmonary disease, or cancer) are high-risk 
factors that increase morbidity and mortality 

in both COVID-19 and the postoperative 

Studies conducted before the pandemic 
reported that the need for postoperative 

According to these studies, ICU care 

have undergone pneumonectomy, for 

respiratory capacity and comorbidities, 

pneumonectomy resection (16,17). In our 
study, the need for postoperative intensive 

postoperative respiratory capacity and their 

observation in the postoperative recovery 
room. In our clinic, the use of postoperative 

factor that facilitated our adaptation during 
the pandemic. Therefore, despite a higher 

Studies conducted in China during the 
early stages of the pandemic reported 
high morbidity and mortality associated 

treatment for non-small cell lung cancer 
(18). Similarly, in a retrospective study 

the early phase of the pandemic, and 3 
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prolonged drain duration and length of 

our study, no COVID-19-related morbidity 

the avoidance of unnecessary intensive 
care unit (ICU) stays, and the meticulous 
implementation of perioperative 
precautions by both healthcare personnel 

this outcome.

This study is a single-center, single-team 
retrospective analysis. Studies conducted 
across multiple centers may provide more 

database of a single center, and therefore, 
it does not represent the entire lung cancer 
patient population. Additionally, patients 
may have delayed or avoided treatment 
due to reasons such as hospital overload 
due to COVID-19 and social isolation, 

CONCLUSION

This study demonstrates that perioperative 
strategies implemented during the 

adaptations but also offer valuable insights 
that can enhance traditional surgical 

diagnostic processes, and the preference for 
parenchyma-sparing surgical techniques 

clinical outcomes. The reduction in chest 

increase in complications, indicates a more 

results may guide future restructuring 
of healthcare delivery. In conclusion, the 
pandemic has not only posed challenges 
but also presented an opportunity to 

conventional perioperative approaches.

or publication of this article. 

for the research and/or authorship of this 
article. 
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