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Abstract

A 65-year-old man with coronavirus disease 2019 (COVID-19) was admitted to our hospital. Computed tomography detected
bilateral pneumonia with a lung nodule suspicious for lung cancer. Lobectomy was performed 3 months after the treatment
for COVID-19 without any complications. The surgical specimen revealed fibrosis below the pleura with a small collec-
tion of lymphocytes and intravascular hemorrhagic thrombosis, and no residual RNA was detected. This is the first report
describing a surgical specimen after recovery from COVID-19 pneumonia, and suggests that elective thoracic surgery can

be performed safely, depending on the patient’s respiratory function, without infectious risk.
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Introduction

The characteristics of coronavirus disease 2019 (COVID-
19) are in the process of being clarified, however, reports of
histopathological findings are rare, and there are no reports
on lung specimens after recovery from COVID-19. Though
guidelines for the indication of surgery during the COVID-
19 pandemic have been proposed, reports on the manage-
ment of elective surgery are quite rare [1]. Herein, we
describe a patient who underwent elective surgery for lung
carcinoma diagnosed during his treatment for COVID-19
pneumonia and report the histopathological characteristics
of the resected specimen.
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Case

A 65-year-old man was admitted to our hospital with fever
and dyspnea. He was a former smoker and had a history of
diabetes mellitus. Computed tomography (CT) scan revealed
bilateral ground-glass opacities and a solid 19-mm nodule
in the right lower lobe (Fig. 1a, b). Polymerase chain reac-
tion (PCR) test confirmed severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection, and the patient
was administered oxygen, inhaled steroids, and favipiravir.
Although the lung opacities temporarily worsened 2 weeks
after admission (Fig. 1c), the patient’s oxygenation and
symptoms gradually improved; the PCR test was negative
twice 4 weeks after admission.

The lung nodule was suspected to be cancerous, and
surgery was planned. The patient’s respiratory symptoms
disappeared after hospitalization; however, the ground-
glass opacities were visible on CT scans taken 6, 12, and
16 weeks (Fig. 1d-f) after hospitalization. A multi-disci-
plinary team including an infection control and prevention
group, a pulmonologist, an anesthesiologist, and a thoracic
surgeon decided that surgery 12 weeks after the comple-
tion of the treatment was appropriate, considering his res-
piratory function, infectivity, and cancer progression. The
patient’s oxygenation and respiratory function recovered at
12 weeks post-admission (Fig. 2). After the patient was con-
firmed to be negative for SARS-CoV-2 by the PCR test and
that p-dimer value has returned to the normal level (Fig. 2),
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Fig.1 a, b The computed tomography scan on admission showed improved d 6, e 10, and f 16 weeks after admission, however, sub-
patchy consolidation with ground grass opacity in all lung lobes and pleural curvilinear shadow of the right lower lobe remained 16 weeks
a solid nodule (arrow). The consolidation worsened 2 weeks (¢), and after admission (arrows)

Fig.2 Time table, and inspec-
tion and p-dimer value results
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’ Inhaled steroids ‘

SpO2 86 91 98 98 98
P/F ratio 240 - - - 335
FVC (L) - - 2.83 3.72 3.70
%VC (%) - - 81.1 106.9 105.7
FEV1 (L) - - 2.04 2.55 2.64
FEV1% (%) - - 74.2 93.1 95.3
D-dimer (pg/ml) 1.2 9.7 1.8 0.7 <0.5

he underwent lobectomy 16 weeks after his initial admis-  pneumonia was present at the time of surgery, the area in

sion. The postoperative course was favorable, and he was  which pneumonia had disappeared during treatment, and the
discharged 7 days after the surgery.

PCR was performed on each extracted specimen, includ-  ment period. All specimens were negative for SARS-CoV-2
ing the bronchus of the right lower lobe, the area in which ~ RNA.
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Histologically, fibrosis in the alveolar wall was widely
observed below the visceral pleura (Fig. 3a, b) and focally
along the alveolar septum (Fig. 3c, d). Infiltration of inflam-
matory cells including lymphocytes, plasma cells and eosin-
ophils was partially observed (Fig. 3e). These fibrotic and
inflammatory findings were almost unobserved in the area
where there was no pneumonia throughout the treatment
period, however, observed in the area in which pneumonia
was present at the time of surgery and the area in which
pneumonia had disappeared during treatment.

Intravascular hemorrhagic thrombosis was also observed
in the specimen (Fig. 3f). The lung nodule was diagnosed
as primary lung adenocarcinoma with its invasive size of
14 mm and predominantly papillary subtype, TIbNOMO
Stage IA2. There was no obvious change due to COVID-19
pneumonia in the tumor.

Discussion

Patients with preoperative SARS-CoV-2 infection have a
high mortality and morbidity rate, especially in thoracic
surgery [2]. Guidelines recommend that surgery during a
pandemic period should be deferred or alternative treatment
methods should be considered, depending on the patient’s

condition [1]. However, there is no data on the safety, infec-
tivity, and management of elective surgery. Our patient
underwent elective lung resection safely without subse-
quent SARS-CoV-2 spread or complications. These results
can be included in a database of elective surgery during the
COVID-19 pandemic.

Surgical and histopathological findings have been
reported in patients with early-phase COVID-19 pneumo-
nia [3]. Histopathology suggests infiltration of inflamma-
tory cells, alveolar hemorrhage, thickened interstitium, and
intravascular hemorrhagic thrombosis in severe cases. In our
patient, although CT revealed subpleural curvilinear shadow
and the thoracoscopic findings were almost within normal
limits, histopathology showed fibrosis below the pleura,
infiltration of lymphocytes, and intravascular hemorrhagic
thrombosis 16 weeks post-admission. Although, some lung
changes may be due to chronic bronchitis or emphysema,
these findings suggest that fibrosis, inflammatory infiltra-
tion, and thrombosis remain for a long period after treat-
ment for COVID-19 pneumonia. Prolonged inflammation,
thrombosis, and fibrosis may cause sequelae, which has been
identified as a challenge for patients. There is no relationship
between residual opacities and residual virus, as indicated
by negative results for SARS-CoV-2 RNA in our surgical
specimens, and the timing and procedure of surgery should

Fig.3 a—f Histologically, subpleural fibrosis in the alveolar wall
(arrows) was widely observed (a: Hematoxylin—Eosin staining, Scale
bar=500 pm, b: Elastica van Gieson stain, Scale bar=200 pm) and
focally along the alveolar septum (c: Hematoxylin—Eosin staining,
Scale bar=500 pm, d Elastica van Gieson stain, Scale bar=200 um).

e Infiltration of inflammatory cells including neutrophils, lympho-
cytes, plasma cells and eosinophils was partially observed (Hematox-
ylin—Eosin staining, Scale bar=100 pm). f Organized hemorrhagic
thrombosis were found in peripheral pulmonary vessels (Elastica van
Gieson stain, Scale bar =200 um)

@ Springer



1162

General Thoracic and Cardiovascular Surgery (2021) 69:1159-1162

be determined comprehensively based on the cancer stage,
range of remaining lung consolidations, respiratory function,
and general condition.

Conclusion

The present study suggests that elective surgery is feasible
for patients who have recovered from a SARS-CoV-2 infec-
tion, depending on the patient’s respiratory function and
general condition. Organized fibrosis and inflammation may
remain for a prolonged period after recovery from COVID-
19, whereas radiologic findings improved.
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