
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



EDITORIALS
Thoracic Surgeons’ Insights: Improving
Thoracic Surgery Outcomes During the
Coronavirus Disease 2019 Pandemic

Ke-Neng Chen, MD, Shugeng Gao, MD, Lunxu Liu, MD, Jianxing He, MD,
Ge-Ning Jiang, MD, and Jie He, MD
Department of Thoracic Surgery, Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education), Peking
University Cancer Hospital & Institute, Beijing, China; Department of Thoracic Surgery, National Cancer Center/Cancer Hospital,
Chinese Academy of Medical Science and Peking Union Medical College, Beijing, China; Department of Thoracic Surgery, West China
Hospital, Sichuan University, National Key Discipline of Surgery (Thoracic and Cardiovascular Surgery), Chengdu, China; Department
of Thoracic Oncology and Surgery, China State Key Laboratory of Respiratory Disease and National Clinical Research Center for
Respiratory Disease, The First Affiliated Hospital of Guangzhou Medical University, Guangzhou, China; and Department of Thoracic
Surgery, Shanghai Pulmonary Hospital, Tongji, University School of Medicine, Shanghai, China
t present, Coronavirus Disease 2019 (COVID-19) is
Araging worldwide, and almost all thoracic surgeons
are facing unprecedented challenges. In this special
period, how can we treat patients with thoracic disease
safely and, particularly, how can we perform thoracic
surgery safely? In addition, how do we prevent COVID-
19 infection in the hospital and protect medical
personnel? Other questions we must answer are whether
patients are more susceptible to COVID-19 after thoracic
surgery and what are the clinical manifestations and
outcomes of infected postoperative patients. Faced with
the global public health issue of COVID-19, every medi-
cal worker is responsible and obligated to share experi-
ences and lessons in a timely manner to help humans
through the present difficulties. Therefore, we strongly
support our colleagues from China in their effort to share
their experiences and lessons from combating COVID-19.

Peng and colleagues1 performed a cohort study from
the area with a global high incidence of COVID-19, which
has important reference value for guiding the daily work
of thoracic surgery in the current environment of COVID-
19. Peng and colleagues1 reported their experience of 11
patients infected with COVID-19 after thoracic surgery in
a high-volume center in China during the pandemic.
There were 205 patients admitted, including 119 cases
with surgery and 86 cases without surgery. After surgery,
11 patients and 8 medical workers were infected with
COVID-19.2 The investigators analyzed the clinical
symptoms, laboratory tests, imaging manifestations, and
treatment outcomes of these patients. The mortality of
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infected patients after thoracic surgery was 27.3%, which
was 10 times higher than the usual 2% mortality3 and
higher than the 4.3% mortality of COVID-19–infected
cases without surgery according to another report.4 On
the basis of these data, we must adjust our daily work to
meet the current challenges. Although the risk levels vary
from region to region, and the measures taken are also
different, it is difficult for one recommendation to cover
the scope of all medical centers. Nevertheless, the rec-
ommendations we are proposing should have certain
reference value and warning function to thoracic sur-
geons from different regions.
Universal Precaution

The World Health Organization has declared COVID-19
a global health concern and pandemic. Because the eco-
nomic development, medical resources, and clinical
practice of different regions are not the same, “universal
precaution” could have a different context while the
concept remains the same. This point is important; thus,
we suggest that all patients who come to the hospital for
surgery be treated under the “universal precaution”
principle on the premise of enough supplies, particularly
in the center of the epidemic. Studies also show that
many asymptomatic patients are infectious, and their
infectivity is no less than that of symptomatic patients.5 In
addition, there is the possibility for sudden acceleration of
infection. Therefore, a simple inquiry about fever, cough,
and shortness of breath in the past 2 weeks and any
history of recent wildlife contact cannot help us identify
problematic patients.6 It is more reasonable to use uni-
versal precaution for COVID-19 screening of every new
patient.
Restricting Surgical Indications

Although Peng and colleagues1 did not provide detailed
information about the specific diseases of the 119 surgical
patients, evaluating ground-glass opacities (GGOs) seen
on chest computed tomography (CT) scans has become
an Association for Thoracic Surgery,
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an important part of clinical practice of some, perhaps
many, thoracic surgery teams in China. Numerous
studies have proved that the incidence of lung adeno-
carcinoma presented as GGO on CT is increasing
recently. Some clinical features and biological behaviors
of this kind of tumor are different from the traditional
lung adenocarcinoma presented as solid nodules on im-
aging. For example, studies showed that GGO-like lung
adenocarcinoma is more common in Asian and young
women than in the traditional high-risk population with
lung cancer, such as senior men and smokers.7-9 Different
from conventional solid lung adenocarcinomas, this spe-
cial type of lung adenocarcinoma, which emerged
20 years ago, exhibits indolent growth as its most obvious
feature.10 Moreover, the pure GGO lung adenocarcinoma
as screened by low-dose CT in an asymptomatic popu-
lation grows even more slowly. In the 8th edition TNM
staging system, it is classified as c0 stage. For semi-solid
GGO, T is calculated on the basis of the diameter of the
solid component of the tumor.11 In addition, data support
the conclusion that the GGO component is a favorable
prognostic factor for lung adenocarcinoma.8,9 Coinci-
dentally, the early imaging manifestation of COVID-19 is
also predominantly ground-glass shadow.1 Although
there are some distinguishing features with GGO-like
lung adenocarcinoma, it is still necessary to attach great
importance to possible misdiagnosis. In view of the
indolence and relatively good prognosis of GGO-like
lung adenocarcinoma, in the current environment of
COVID-19 pandemic, we call for the cessation of all
thoracic surgeries for GGO-like lung adenocarcinoma
with a diameter of less than 30 mm during the COVID-19
pandemic.12 Of course, GGO-like lung adenocarcinoma
should also be differentiated from other benign diseases
to avoid the risk of infection caused by unnecessary sur-
gery, such as ground-glass shadow caused by hemoptysis
in the lung, radiation-induced pneumonia, exogenous
lipid pneumonia, and immunotherapy-related
pneumonitis.
Enhancing Preoperative Induction Treatment and
Initiating Alternative Treatment

According to the survey of Rocco and colleagues13 in
Europe and North America, as well as the data of the
ADJUVANT/CTONG1104 Study in China,14 there are
large treatment strategy differences for IIIA-N2 locally
advanced non–small cell lung cancer. Certainly, in pa-
tients in whom surgery may be indicated for IIIA-N2,
surgery should follow preoperative chemotherapy for
oncologic reasons15 and to delay the surgery beyond the
window of the pandemic. Patients who might be consid-
ered marginal candidates for surgery might be treated
with chemoradiation followed by immunotherapy, ac-
cording to the PACIFIC trial,16 avoiding the risks of hos-
pitalization during the pandemic without compromising
treatment for cure. There was no statistically significant
difference in overall survival between chemoradiotherapy
alone versus chemoradiotherapy plus surgery.17 As well,
during the COVID-19 pandemic, clinicians should rely to
a greater extent on positron emission tomography for
staging18 to replace invasive biopsies and reduce the
chance of infection among medical workers.
Conversely, esophageal cancer is an important disease

in the clinical practice of thoracic surgery, and esoph-
agectomy is the earliest and most important treatment
method so far. In China, squamous cell carcinoma ac-
counts for 90% of esophageal cancer,19 and 90% of these
cancers show locally advanced disease at the first visit.
There is strong clinical evidence that the long-term sur-
vival of patients with locally advanced esophageal cancer
is significantly better with induction chemoradiation fol-
lowed by surgery compared with up-front surgery.20,21

However, in clinical practice in China, preoperative
treatment of locally advanced esophageal cancer is not
universal because of different understanding of multi-
modality treatments, a lack of multidisciplinary cooper-
ation, and unbalanced deployment of radiation
technology and equipment. Thus, postoperative adjuvant
treatment accounts for more than 50% of the compre-
hensive treatment for esophageal cancer,22 which not
only affects the long-term survival of patients but also
places patients at risk of infection during the COVID-19
pandemic. Preoperative induction chemoradiotherapy
improves the curative effect of surgery, and some scholars
even question the role of surgery in comprehensive
treatment of esophageal squamous cell carcinoma. These
specialists concluded that overall survival after concur-
rent chemoradiation was not statistically different from
survival after trimodality therapy; therefore, concurrent
chemoradiation could replace surgery entirely.23

Although this viewpoint is controversial because of a lack
of strong evidence, under the current COVID-19
pandemic situation, we should more strictly consider
the indications for surgery. We should choose more
conservative treatments for seniors, those with severe
comorbidities, and those with advanced disease to
decrease the risks associated with surgery under this
special situation. Conversely, we have noticed that pre-
operative radiation dosage is a controversial issue in
preoperative chemoradiation. In fact, the “curative” ra-
diation dosage in Asian countries is similar to the “pre-
operative induction” radiation dosage in western
countries. In this special period, we might as well give
“curative” concurrent chemoradiotherapy (radiation dose
similar to the Western preoperative dose) and consider
surgery in a “salvage” situation after close observation
and follow-up.
Protection Protocols During Emergency Operations
for Patients With Confirmed or Suspected COVID-
19 Infection

We can and should try to avoid elective operations
during the outbreak. However, we cannot avoid emer-
gency surgery, even for individuals with confirmed or
suspected COVID-19 infection. In these circumstances,
all medical workers participating in the care of patients
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with confirmed or suspected COVID-19 infection need
3-level protection, including medical masks, protective
clothing, goggles/protective masks, double gloves, shoe
covers, and so forth. All staff who participated in the care
of these patients should undergo medical observation
for 14 days after surgery. Patients undergoing emer-
gency surgery should remain isolated from the preop-
erative preparation stage to postoperative treatment,
and they must wear masks at all time. For operations in
the central areas with continuous outbreak of the
epidemic, even for patients without confirmed or sus-
pected infection, reverse transcription polymerase chain
reaction of samples taken from upper nasopharyngeal
swabs should be performed, and preoperative prepara-
tions should be made immediately before the opera-
tions. If the test result is negative, it is recommended
that patients remain in an isolation ward, and a 3-level
protection protocol should be adopted during the oper-
ations. For patients with a negative test result before
surgery, after intubation, the lower respiratory tract se-
cretions should be tested again.

Surgery shall be performed in an independent negative
pressure operating room, and the number of participants
shall be limited. After entering the operating room, no
one shall enter or leave arbitrarily. All supplies shall be in
the charge of nurses outside the operating room. Intu-
bation should be performed after anesthesia. A dispos-
able filter should be arranged between the tracheal
intubation and the respiratory tract to reduce contami-
nation of the respiratory tract. More attention should be
devoted to protection when suctioning sputum, and
suction should be performed in a closed environment.
During the operations, the use of energy devices and
energy power should be reduced to limit aerosol caused
by the devices. For examination, surgical specimens
should be sealed in a double-layered bag. After surgery,
the operating room should be disinfected thoroughly, and
it can be reused only after passing a sampling test by the
infection management department.

Some patients undergoing elective surgery, but could
not wait for too long because of the disease condition,
should be observed in a transitional ward for 2 weeks.
Two weeks before surgery, patients should have a chest
CT for COVID-19 screening and routine blood assay, C-
reactive protein, procalcitonin, and influenza A and B
examination within 1 week. If infection is suspected, a
further upper nasopharyngeal swab test for COVID-19
should be performed. In fact, all patients should un-
dergo a swab test before surgery.

Postoperative fever, shortness of breath, and cough are
common clinical manifestations for surgical patients. Fe-
ver can be caused by postoperative absorption and bac-
terial pneumonia of the respiratory tract or pleural
infection. Postoperative chest tightness and shortness of
breath are also common, due to bacterial pneumonia,
atelectasis, and acute respiratory distress syndrome. Rare
causes include pulmonary embolism, pulmonary
volvulus, interstitial pneumonia, and bronchopleural fis-
tula. These cases should be identified carefully and
differentiated in a timely manner. In addition, because of
symptom overlap with COVID-19 infection, these condi-
tions should be differentiated from COVID-19.
In the context of the current COVID-19 pandemic,

thoracic surgeons should avoid surgery for benign tu-
mors. Even for malignancies, strict control of the in-
dications for operations is recommended, comprehensive
treatment should be emphasized, and alternative treat-
ment strategies should be implemented to avoid COVID-
19 infection in hospital and ensure medical safety and
quality.
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