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Since its detection in Japan in January 2020, the corona-
virus disease (COVID-19) has rapidly spread. Strict miti-
gating measures helped end the first wave of the
outbreak. However, there is increasing concern of a sec-
ond wave of infection. As effective vaccines and drugs
for COVID-19 are still underway, long-term manage-
ment plans are necessary to prevent the spread of infec-
tion. Moreover, “new clinical practice models” are
necessary to accommodate both COVID-19 and non-
COVID-19 patients.
Recently, the incidence of lung cancer has steadily in-

creased in Japan and the world [1]. Bronchoscopy is an
important diagnostic method for lung cancer; however,
performing bronchoscopy is challenging considering the
threat of nosocomial infections during the COVID-19
pandemic [2, 3]. Similar to other coronavirus diseases,
COVID-19 is mostly transmitted via droplets and con-
tact [4]. Additionally, studies suggest aerosol transmis-
sion during specific medical procedures [5]. In
particular, if a person is exposed to elevated aerosol con-
centrations in closed spaces such as bronchoscopy
rooms, aerosol transmission of COVID-19 may occur
causing nosocomial infection [6]. In this study, we com-
pared characteristics of lung cancer patients who under-
went surgery at our hospital from March to August
2020 with those of such patients from previous years
(March to August 2017 to 2019) to examine the effects

of the pandemic on bronchoscopic diagnosis of lung
cancer.
At our hospital, a core facility in the provincial city of

Yamanashi, we perform surgeries for 160–170 lung can-
cer cases yearly. During the pandemic, the number of
lung cancer patients who underwent surgery (n = 89)
from March to August 2020 was comparable with that
of previous years (Table 1) and did not decrease even
though computed tomography (CT) screening was not
routinely performed and the number of medical exami-
nations substantially reduced. A possible reason could
be that several local smaller-sized hospitals refrained
from providing certain health care services such as lung
cancer surgery during the pandemic.
On comparing the characteristics of stage I-II lung

cancer patients between 2017 and 2019 and 2020, no
significant differences in age or sex were found; however,
the number of bronchoscopy procedures and endoscopic
diagnoses of lung cancer were significantly lower in
2020 (Table 1). We do not now perform CT-guided bi-
opsy at our hospital despite its high diagnostic accuracy
because of the potential risk of air embolism and dis-
semination [7]. Therefore, the number of patients who
underwent surgery without a preoperative definitive
diagnosis substantially increased during the pandemic in
2020. Additionally, among these patients, the number of
those undergoing rapid pathological examinations dur-
ing surgery significantly increased. Comparing the data
with those from 2017 to 2019 revealed no significant
changes in surgical procedures or histology. However,
the number of patients with advanced stage disease (IIA
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Table 1 Changes in diagnosis of lung cancer at our hospital from March to August 2017 to 2020

2017 2018 2019 2020 p
value†

Number of surgical cases of lung cancera

Stage 0-IV 82 80 79 89 –

Stage I-II 56 60 58 62 –

Age (mean ± SD)b 69.4 ±
5.1

69.9 ±
7.1

69.1 ±
6.5

69.6 ±
8.9

NS

Sex NS

Male 37 39 40 42

Female 19 21 18 20

Bronchoscopy < 0.05

Performed 49 48 47 4

Not performed 7 12 11 58

Method for preoperative definitive diagnosis < 0.05

Sputum cytology 0 1 0 0

Bronchoscopic examination 27 26 28 2

CT-guided needle biopsy 1 0 1 0

None 28 33 29 60

Rapid pathological examination during surgery among those without a preoperative
definitive diagnosis

< 0.05

Done 4 5 4 21

Not done 24 28 25 39

Surgical procedure NS

Lobectomy 49 55 52 57

Segmentectomy 6 4 5 4

Partial resection 1 2 1 1

Histology NS

Adenocarcinoma 43 46 45 46

Squamous cell carcinoma 12 12 12 14

Others 1 2 1 2

Pathological stage < 0.05

IA 35 44 43 26

IB 9 8 7 12

IIA 7 6 5 16

IIB 5 2 3 8

Number of days waiting to have surgery 24.1 ±
6.3

26.3 ±
5.6

24.5 ±
6.1

13.9 ±
4.5*

< 0.05

Total hospitalization period (hospitalization for tests plus hospitalization for surgery) 10.1 ±
4.2

11.1 ±
4.3

10.6 ±
3.9

8.0 ±
1.7*

< 0.05

Diagnostic unpredictability 4.2 4.6 4.1 4.0 < 0.05

CT computed tomography, NS not significant, SD standard deviation
aHistological typing was performed according to the World Health Organization classification (3rd edition), and clinical staging was performed according to the
International Union Against Cancer Tumor-Node-Metastasis classification (8th edition)
bContinuous variables were presented as mean ± SD, and one-way analysis of variance and the Tukey–Kramer multiple comparison test were used to detect
significant differences between groups
†Chi-square tests were used to compare categorical data between groups
*P < 0.05, compared to previous years. P -values < 0.05 in the two-tailed analyses were considered to denote statistical significance
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or IIB) increased in 2020. This could be because fewer
individuals undergo CT screening and more lung can-
cers are being detected based on subjective symptoms.
As previously reported, there is a sudden change in the
distribution of stages of diagnosed lung cancers owing to
the pandemic [8]. In addition, the waiting period (days)
for surgery and total hospitalization period
(hospitalization for tests and surgery) significantly re-
duced in 2020 because bronchoscopy was omitted in al-
most all patients. Most importantly, the diagnostic
unpredictability, measured by the number of patients
who underwent surgery for suspected lung cancer but
were found to have benign disease, did not increase.
This situation is ongoing, and the challenges in perform-
ing bronchoscopy persist. To address it, cancer board
conferences aimed at enhancing diagnostic imaging cap-
abilities are being conducted more frequently than in
past years. Furthermore, as we perform preoperative CT
twice to evaluate sequential changes in tumor and virtual
bronchoscopy, as a substitute, to determine the location
of the bronchial bifurcation and tumor, we theorize that
bronchoscopy is not indispensable in diagnosing stage I-
II lung cancer and can be omitted considering the need
for infection control. However, it should be noted that
this study only investigated patients with clinical stage I
or II lung cancer. For patients suspected to have medias-
tinal lymph node metastasis (N2 disease), it is important
to perform bronchoscopy, including endobronchial
ultrasound. In such cases, bronchoscopy should be per-
formed with sufficient precautions, and if that is unavail-
able, mediastinoscopy may be performed as a substitute.
Besides the risk of nosocomial infection with COVID-

19, bronchoscopic examination has its own merits and
demerits. On the one hand, it can help guide appropriate
treatment strategies when a diagnosis (cancer or other)
is obtained, and it may help avoid unnecessary surgery.
Airway observation by bronchoscopy enables the endo-
scopic detection of early lung cancer and confirmation
of the tracheal bifurcation. Furthermore, biopsy of the
bronchial epithelium enables evaluation of the extent of
tumor invasion. On the other hand, bronchoscopy is
relatively invasive and may prolong the time to surgery
[9]. Moreover, the diagnostic rate of lung cancer is un-
satisfactory; it is approximately 50–60% for resectable
types and is particularly low for small-sized peripheral
types [10].
In our hospital, bronchoscopy is performed according

to the following guidelines: (i) the diagnosis of lung can-
cer is mainly based on imaging analyses, and unneces-
sary bronchoscopies are avoided; (ii) all patients undergo
polymerase chain reaction-based testing for COVID-19
infection before undergoing bronchoscopy; (iii) staff
wear medical caps, N95 masks, goggles, long sleeve
gowns, and gloves while conducting bronchoscopic

examinations; (iv) oropharyngeal anesthesia via xylocaine
spray (8%) is used instead of applying local anesthesia
using Jackson’s spray (face-to-face application); (v) sys-
temic administration of sedative drugs (benzodiazepine
and opioid etc.) is performed to prevent cough during
the procedure, (vi) one-hour intervals are taken for
cleaning between examinations, during which ventilation
and sterilization of the room are performed, and (vii) the
maximum number of examinations per day is restricted
to three as opposed to eight (prior to the pandemic).
Because prolonged mitigating measures against new

coronavirus infection are expected and bronchoscopy
may not be readily available, we believe that as clinicians
it is important to critically examine the need of broncho-
scopic diagnosis of lung cancer to establish a flexible,
feasible, and novel clinical system in compliance with
the “new lifestyle.”
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