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CASE REPORT

Lung cancer surgery after COVID-19 
infection in a patient with severe interstitial 
pneumonia and restrictive ventilatory 
impairment
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Abstract 

Background: The spread of COVID-19 infection increased the number of patients who underwent pulmonary resec-
tion for lung cancer after COVID-19 infection. It is unclear how previous infection with COVID-19 affects perioperative 
complications and acute exacerbation of interstitial pneumonia after surgery in patients with interstitial pneumonia.

Case presentation: An 80-year-old man was referred to our hospital because of a tumor in his left lung. Chest 
computed tomography showed a 28-mm nodule in the lower lobe of the left lung and usual interstitial pneumonia 
in bilateral lungs. Bronchoscopic examination was performed, which diagnosed squamous cell carcinoma. Pulmonary 
function testing revealed restrictive ventilatory impairment, and we planned to perform basal segmentectomy of 
the left lung. However, before the planned surgery, the patient contracted symptomatic COVID-19. Chest computed 
tomography revealed ground-glass opacities owing to COVID-19. The patient was admitted for surgery 7 weeks 
after COVID-19 infection. Preoperatively, pulmonary function testing was repeated, which revealed decreased % vital 
capacity (%VC) and % diffusing capacity for carbon monoxide (%DLco). The 6-min walk test indicated a distance of 
500 m, and the percutaneous oxygen saturation at the end of the test was 94%. Basal segmentectomy of the left lung 
was performed by video-assisted thoracoscopic surgery. The patient’s postoperative course was favorable, and he 
was discharged without the need for oxygen inhalational therapy 12 days after the surgery. Pathological examination 
of the resected specimen revealed usual interstitial pneumonia in the non-cancerous areas of the lung. Additionally, 
the infiltration of immature fibroblasts in the alveoli and perivascular infiltration of inflammatory cells were observed, 
which were consistent with fibrotic change after inflammation owing to COVID-19. Three months after the surgery, 
the patient was alive without recurrence or acute exacerbation of the interstitial pneumonia. Pulmonary function 
testing 6 weeks after surgery revealed decreased %VC and %DLco. Testing 12 weeks after surgery revealed persistently 
decreased %VC and improved %DLco (Table 1).

Conclusion: We successfully performed basal segmentectomy of the left lung for lung cancer 7 weeks after COVID-
19 infection in a patient with severe interstitial pneumonia and restrictive ventilatory impairment.
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Background
The spread of COVID-19 infection increased the num-
ber of patients who underwent pulmonary resection for 
lung cancer after COVID-19 infection [1–4]. It is unclear 
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how previous infection with COVID-19 affects periop-
erative complications and acute exacerbation of intersti-
tial pneumonia after surgery in patients with interstitial 
pneumonia. We herein report a patient with severe inter-
stitial pneumonia and restrictive ventilatory impairment 
who underwent basal segmentectomy of the left lung for 
lung cancer 7 weeks after COVID-19 infection.

Case presentation
An 80-year-old man was referred to our hospital because 
of a tumor in his left lung that was discovered on chest 
radiographs. Chest computed tomography (CT) showed 
a 28-mm nodule (Fig.  1A, arrow) in the lower lobe of 
the left lung and usual interstitial pneumonia (Fig.  1A, 
arrowhead) in the lower lobes of bilateral lungs. Fluoro-
deoxyglucose-positron emission tomography showed 
high accumulation in the nodule (maximum stand-
ard uptake value: 11.1). There was no accumulation in 
the hilar and mediastinal lymph nodes. Bronchoscopic 
examination was performed, which diagnosed squamous 
cell carcinoma. Pulmonary function testing revealed 

restrictive ventilatory impairment (Table  1). Using the 
modified GAP model for East-Asian populations with 
idiopathic pulmonary fibrosis (5), the stage was II. We 
planned to perform basal segmentectomy of the left lung. 
Predicted postoperative % vital capacity (%VC) and % dif-
fusing capacity for carbon monoxide (%DLco) after basal 
segmentectomy were 59.9% and 62.4%. However, before 
the planned surgery, the patient contracted symptomatic 
COVID-19. Chest CT revealed ground-glass opacities 
(Fig. 1B, arrow) owing to COVID-19 and showed that the 
tumor had enlarged to 35 mm in diameter (Fig. 1B). The 
patient was admitted for surgery 7 weeks after COVID-
19 infection. Viral antigen and polymerase chain reaction 
testing of pharyngeal swabs were negative at admis-
sion. Chest CT revealed that the ground-glass opacities 
decreased and there was no lymphadenopathy. Preopera-
tively, pulmonary function testing was repeated, which 
revealed decreased %VC and %DLco compared to those 
before COVID-19 infection (Table  1). The stage was III 
with the use of the modified GAP model (5). The 6-min 
walk test indicated a distance of 500 m, and the percuta-
neous oxygen saturation at the end of the test was 94%. 
We performed basal segmentectomy of the left lung by 
video-assisted thoracoscopic surgery. The operating time 
was 167 min, and the blood loss volume was 75 ml. The 
patient’s postoperative course was favorable, and he was 
discharged without the need for oxygen inhalational ther-
apy 12  days after the surgery. Pathological examination 
of the resected specimen revealed squamous cell carci-
noma and no metastases to the lymph nodes. The path-
ological stage was 1B. Usual interstitial pneumonia was 

Table 1 Pulmonary function test results before and after COVID-
19 infection and 6 and 12 weeks after surgery

%VC % vital capacity, %DLco % diffusing capacity for carbon monoxide

VC (ml) %VC (%) %DLco (%)

Before COVID-19 infection 2070 71.9 74.9

7 weeks after COVID-19 infection 1700 59.6 51.9

6 weeks after surgery 1500 52.6 53.1

12 weeks after surgery 1510 53.0 61.7

Fig. 1 Chest computed tomography (CT) showing a 28-mm nodule (arrow) in the lower lobe of the left lung and usual interstitial pneumonia 
(arrowhead) in the lower lobes of bilateral lungs (A). When the patient contracted COVID-19, chest CT revealed ground-glass opacities (arrow) and 
showed that the tumor had enlarged to 35 mm in diameter (B)
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revealed in the non-cancerous areas of the lungs (Fig. 2A, 
B). Additionally, the infiltration of immature fibroblasts 
in the alveoli (Fig.  2C) and perivascular infiltration of 
inflammatory cells (Fig. 2D) were observed, which were 
consistent with fibrotic change after inflammation owing 
to COVID-19 as previously reported (6). Three months 
after the surgery, the patient was alive without recurrence 
or acute exacerbation of the interstitial pneumonia. We 
did not administer any medicine for interstitial pneumo-
nia, perioperatively. Pulmonary function testing 6 weeks 
after surgery revealed decreased %VC and %DLco com-
pared to predicted value using the pulmonary func-
tion test before COVID-19 infection. Testing 12  weeks 
after surgery revealed persistently decreased %VC and 
improved %DLco (Table 1).

Discussion
The spread of COVID-19 infection increased the num-
ber of patients treated for lung cancer after COVID-19 
infection. There are reports of patients who underwent 
pulmonary resection for lung cancer after COVID-19 
infection (1–4). The mortality risk with surgery after 
COVID-19 infection is increased for up to 5–6  weeks 
after COVID-19 infection (7). However, it is unclear 

how previous infection with COVID-19 affects perio-
perative complications in patients with interstitial 
pneumonia. In particular, patients with interstitial 
pneumonia require careful attention regarding acute 
exacerbation after surgery. Nakagomi et  al. reported a 
patient who underwent pulmonary resection  1  month 
after COVID-19 infection (4). The patient died due to 
acute exacerbation of interstitial pneumonia on the 15th 
postoperative day (4). High mortality and acute exacer-
bation have been reported in patients with COVID-19 
and interstitial pneumonia (8, 9). However, there are no 
data evaluating acute exacerbation of interstitial pneu-
monia after pulmonary resection in patients with previ-
ous infection with COVID-19. Regardless of COVID-19 
status, a retrospective cohort study reported that the 
incidence of acute exacerbation of interstitial pneumo-
nia after surgery was 9.3% (10). Sex (male), anatomical 
resection (lobectomy or segmentectomy), low %VC, 
and a usual interstitial pneumonia pattern on CT are 
associated with acute exacerbation of interstitial pneu-
monia (10), and the present patient had these risk fac-
tors. However, radiotherapy or chemotherapy could not 
be recommended in our patient owing to the severe 
interstitial pneumonia and his advanced age. Oxygen 

Fig. 2 Pathological examination of the resected specimen showing usual interstitial pneumonia in the non-cancerous areas of the lung (A, B). 
Infiltration of immature fibroblasts is visible in the alveoli (C), and perivascular infiltration of inflammatory cells was observed (D)
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desaturation at the end of the 6-min walk test is a sig-
nificant predictor of survival in patients with interstitial 
pneumonia (11). Our patient’s oxygen saturation was 
not abnormally low after the 6-min walk test. There-
fore, we decided to perform pulmonary resection, and 
we expected a long survival time when the patient did 
well postoperatively without acute exacerbation.

Sakai et al. reported that organized fibrosis and inflam-
mation might remain for a prolonged period after recov-
ery from COVID-19, even with improved radiological 
findings (1). The present case had fibrotic change after 
COVID-19, pathologically. Although the pathological 
features were not specific for COVID-19, we recognized 
they were owing to COVID-19 considering his clinical 
course. Decreased %VC and %DLco after COVID-19 have 
been reported, and these pulmonary function parameters 
improved several months after infection (12). In con-
trast, patients undergoing delayed pulmonary resection 
(more than 8 weeks after diagnosis) had more pathologi-
cal upstaging and decreased median survival in one study 
(13). If we wait for improvement of pulmonary function, 
patients may miss the surgical indication. We performed 
pulmonary resection 7 weeks after COVID-19 infection 
in our patient, in accordance with a report by the COV-
IDSurg Collaborative (7). There have been no reports of 
successful cases with severe interstitial pneumonia and 
restrictive ventilatory impairment after COVID-19 infec-
tion undergoing lung resection. Therefore, the changes 
in pulmonary function test results before and after 
COVID-19 infection and after surgery were very interest-
ing findings in the present patient with severe interstitial 
pneumonia. In patients undergoing pulmonary resection 
for lung cancer immediately after COVID-19 infection, 
we should be prepared for prolonged decreased pulmo-
nary function after surgery. The optimal timing of sur-
gery after COVID-19 infection should be determined by 
considering the degree of lung cancer progression and 
pulmonary function, including restrictive ventilatory 
impairment owing to organized fibrosis and inflamma-
tion caused by COVID-19 infection. Studies involving 
a large number of patients are needed to evaluate acute 
exacerbation of interstitial pneumonia after pulmonary 
resection in patients with previous COVID-19 infection.

Conclusions
We successfully performed basal segmentectomy of the 
left lung for lung cancer 7 weeks after COVID-19 infec-
tion in a patient with severe interstitial pneumonia and 
restrictive ventilatory impairment. Postoperative follow-
up is required in patients with decreased pulmonary 
function.

Abbreviations
CT: Computed tomography; %VC: % Vital capacity; %DLco: % Diffusing capac-
ity for carbon monoxide.

Acknowledgements
We thank Jane Charbonneau, DVM, from Edanz (https:// jp. edanz. com/ ac) for 
editing a draft of this manuscript.

Author contributions
HK, NI and NN performed the operation. All authors designed and drafted the 
manuscript. HK wrote and revised the manuscript. All authors have read and 
approved the final manuscript.

Funding
No funding was received for this case report.

Availability of data and materials
Applicable.

Declarations

Ethics approval and consent to participate
The local institutional ethics committee approved this study.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 21 July 2022   Accepted: 13 September 2022

References
 1. Sakai T, Azuma Y, Aoki K, Wakayama M, Miyoshi S, Kishi K, et al. Elective 

lung resection after treatment for COVID-19 pneumonia. Gen Thorac 
Cardiovasc Surg. 2021;69:1159–62.

 2. Testori A, Perroni G, Voulaz E, Crepaldi A, Alloisio M. Pulmonary lobectomy 
after COVID-19. Ann Thorac Surg. 2021;111:e181–2.

 3. Robinson DP, Smith AE, Okiror L. Lung cancer surgery in the early phase 
after acute COVID-19 pneumonitis. Ann Thorac Surg. 2022;113:e243–5.

 4. Nakagomi T, Goto T, Hirotsu Y, Higuchi R, Tsutsui T, Amemiya K, et al. Lung 
cancer surgery with persistent COVID-19 infection. Ann Thorac Surg. 
2021;S0003–4975(21):02043–9.

 5. Bösmüller H, Matter M, Fend F, Tzankov A. The pulmonary pathology of 
COVID-19. Virchows Arch. 2021;478:137–50.

 6. Nishikiori H, Chiba H, Lee SH, Kondoh S, Kamo KI, Nakamura K, et al. A 
modified GAP model for East-Asian populations with idiopathic pulmo-
nary fibrosis. Respir Investig. 2020;58:395–402.

 7. COVIDSurg Collaborative; GlobalSurg Collaborative. Timing of surgery fol-
lowing SARS-CoV-2 infection: an international prospective cohort study. 
Anaesthesia. 2021;76:748–58.

 8. Kondoh Y, Kataoka K, Ando M, Awaya Y, Ichikado K, Kataoka M, et al. 
COVID-19 and acute exacerbation of interstitial lung disease. Respir Inves-
tig. 2021;59:675–8.

 9. Fonseca M, Summer R, Roman J. Acute exacerbation of interstitial 
lung disease as a sequela of COVID-19 pneumonia. Am J Med Sci. 
2021;361:126–9.

 10. Sato T, Teramukai S, Kondo H, Watanabe A, Ebina M, Kishi K, et al. 
Japanese Association for Chest Surgery. Impact and predictors of acute 
exacerbation of interstitial lung diseases after pulmonary resection for 
lung cancer. J Thorac Cardiovasc Surg. 2014;147:1604-11.e3.

 11. Kondoh Y, Taniguchi H, Kataoka K, Furukawa T, Ando M, Murotani K, et al. 
Disease severity staging system for idiopathic pulmonary fibrosis in 
Japan. Respirology. 2017;22:1609–14.

https://jp.edanz.com/ac


Page 5 of 5Komatsu et al. Surgical Case Reports           (2022) 8:173  

 12. Wu X, Liu X, Zhou Y, Yu H, Li R, Zhan Q, et al. 3-month, 6-month, 9-month, 
and 12-month respiratory outcomes in patients following COVID-
19-related hospitalisation: a prospective study. Lancet Respir Med. 
2021;9:747–54.

 13. Samson P, Patel A, Garrett T, Crabtree T, Kreisel D, Krupnick AS, et al. 
Effects of delayed surgical resection on short-term and long-term 
outcomes in clinical stage I non-small cell lung cancer. Ann Thorac Surg. 
2015;99:1906–12 (discussion 1913).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Lung cancer surgery after COVID-19 infection in a patient with severe interstitial pneumonia and restrictive ventilatory impairment
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


