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Summary

BACKGROUND: The cause of coronavirus disease 2019
(COVID-19) is severe acute respiratory syndrome coron-
avirus 2 (SARS-CoV-2). Clinical information about patients
undergoing lung resection while infected with this virus
and pathological information about early COVID-19 pneu-
monia are still scarce.

CASE PRESENTATION: A 69-year-old male patient un-
derwent a right pneumonectomy for squamous cell lung
carcinoma. Until the fourth postoperative day, the patient,
who had minor radiological changes on chest x-ray, was
asymptomatic. From this day, the COVID-19 test, which
was performed after the appearance of symptoms such
as fever and shortness of breath, lymphopenia and diffuse
ground glass opacity in the left lung on computed tomog-
raphy, was reported to be positive. The patient was given
NIMV (non-invasive mechanical ventilation), and hydroxy-
chloroquine, favipiravir and azithromycin in isolation inten-
sive care, with the diagnosis of severe pneumonia. He was
discharged on the 17th postoperative day with healing of
the lung lesions. The pathology specimen of the patient,
who was found to have been infected with SARS-CoV-2
before the day of surgery, was examined retrospectively.
Irregular and severe pneumocyte hyperplasia, interstitial
thickening, oedema, pronounced protein exudates, diffuse
enlargement of the alveolar walls, macrophage infiltration
and fibroblastic proliferation, which is an indicator of early
organisation, were detected.

CONCLUSION: We believe that the clinical course and
pathology findings obtained after right pneumonectomy in
a patient with pre-symptomatic COVID-19 pneumonia will
guide the diagnosis and treatment of patients infected with
SARS-CoV-2.

Keywords: COVID-19, SARS-CoV-2, pandemic, NSCLC,
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tion period, ground glass opacity

Introduction

Coronavirus disease-19 (COVID-19), also known as novel
coronavirus pneumonia, first appeared in the Wuhan
province of China in early December 2019 and spread to
the whole world in two months, causing a pandemic [1].
As of 1 May 2020, 3,267,867 confirmed infections and
233,560 fatal cases have been reported [2]. COVID-19 is
caused by the severe acute respiratory syndrome coron-
avirus 2 (SARS-CoV-2). Although the overall mortality
rate of the disease is around 2%, in some populations this
rate can increase to 50% and the most important reason for
this is the pneumonia caused by the virus [3]. Pneumonia
is a common pulmonary complication after lung cancer re-
section. It is known that the rate of pneumonia seen after
pneumonectomy, especially the surgical treatment of cen-
tral lung tumours, is 2-15%, and the mortality rate is 25%
[4].

Although there are several studies in the literature that
report on the perioperative clinical course of COVID-19
in patients who underwent lung cancer resection (such as
lobectomy) [5, 6], there is no study related to the peri-
operative clinical course in patients who underwent pneu-
monectomy. Additionally, although there are several stud-
ies describing the general clinical features and radiological
findings of COVID-19 [1, 3, 7], the number of studies on
pathological findings is still small. Invasive procedures for
diagnosis were more in the background and histopatholog-
ical studies based on autopsies have not been reported yet
owing to the sudden emergence of the outbreak, intense
patient load in hospitals, insufficient health personnel and
high transmission rate of the disease [8, 9]. Although there
are post-mortem biopsy studies showing late pathological
features of the disease in patients who developed adult
respiratory distress syndrome (ARDS) and died from
COVID-19, there are only two studies, as far as we know,
showing the pathological findings during the incubation
period [6, 10].

We present the postoperative clinical course of a patient
who underwent right pneumonectomy for lung cancer and
was later found to be infected with SARS-CoV-2 in the
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preoperative period, and the pathology findings during the
incubation period of COVID-19 pneumonia.

Case presentation

In a 69-year-old male patient, a lung mass with a central
localisation and 6 cm in diameter, extending from the right
parahilar area to the lower lobe, was detected during rou-
tine check-up (fig. 1A). In addition to the mass lesion
defined on confirmatory thoracic computed tomography
(CT), pleural thickening in both lungs and infiltrative
opacifications in the right lung base in the subpleural area
and close to the tumour were seen. There were no suspi-
cious findings suggesting viral pneumonia. Positron emis-
sion tomography (PET)-CT and brain magnetic resonance
imaging (MRI) did not show metastasis. The patient was in
a good general condition at the time of admission and did
not have any comorbidities except for type II diabetes mel-
litus. An exploratory thoracotomy was planned for the pa-
tient when preoperative preparations were completed. One
week later, because of squamous cell lung cancer a right
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pneumonectomy and mediastinal lymph node dissection
were performed in the same session, after cervical medi-
astinoscopy and without any complications. The right lung
specimen removed surgically was processed under rou-
tine biosafety standards, and sections stained with haema-
toxylin and eosin were examined by a pathologist. The
summary of patient’s clinical features, radiological find-
ings and treatment are presented in table 1.

On postoperative day 1, the patient was in good general
condition, and had no complaints other than pain. A non-
homogeneous, non-specific minimal opaque area was de-
tected in the lower zones of the left lung on chest x-ray
(fig. 1B). White blood cell (WBC) and lymphocyte counts
were normal (table 2). On physical examination, there was
a slight wheezing on auscultation of the left hemithorax.

On the third postoperative day, the patient developed se-
vere dyspnoea, chest tightness and wheezing. With nasal
oxygen, SpO, was between 85% and 90%. On the chest
x-ray, almost all of the left lung had a non-homogeneous
increase in density (fig. 1C). The WBC count was normal

Figure 1: Chest x-ray findings in the perioperative period. (A) Normal chest x-ray in terms of pneumonia 7 days before surgery. (B) Postopera-
tive day 1, non-homogeneous, non-specific minimal opacity in lower zones in the left lung. (C) Third postoperative day, non-homogeneous
density increase in almost all of the left lung. (D) Sixteenth postoperative day, almost complete resolution was seen on the chest x-ray.

Swiss Medical Weekly - PDF of the online version - www.smw.ch Page 2 of 8

Published under the copyright license “Attribution — Non-Commercial — No Derivatives 4.0”.
No commercial reuse without permission. See http://emh.ch/en/services/permissions.html.



Original article Swiss Med Wkly. 2020;150:w20302
_______________________________________________________________________________________________________________________|

through fluid restriction (20 ml/kg) and diuretic infusion
(0.5 mg/kg/h), with a preliminary diagnosis of post-pneu-

and the lymphocyte count decreased (table 2). After car-
diogenic oedema was excluded, sufficient diuresis (0.5 ml/

kg/h) with negative daily fluid balance was achieved

Table 1: Summary of the patient’s clinical features, radiological findings and treatment.

monectomy pulmonary oedema.

Incubation period Symptomatic period Postsymptomatic period
1 week before | Postoperative Postoperative Postoperative Postoperative Postoperative Postoperative Postoperative
the operation day 1 day 3 day 4 day 5 day 10 day 15 day 17
Clinical Fea- No symptoms | No symptoms Postoperative Fever (38.7°C) Swab positive Regression in No symptoms, No symptoms,
tures non-specific dyspnoea, dry symptoms swab negative discharged
symptoms cough, muscle
pain
Radiological No suspected | Minimal change Progression in HRCT: viral pneu- | Non- homoge- Regression of Minimal change No abnormal find-
findings radiological on x-ray opacity on x-ray | monia? neous opacity in [ non-homoge- on x- ray ings in x-ray
findings the whole left lung | neous opacity on
x-ray
Treatment No treatment Prophylactic ce- | Treatment for pul- | Sputum, blood, (+) hydroxychloroquine, favipiravir, Nasal oxygen + Home-based
furoxime axetil monary oedema | urine culture taken | azithromycin, methylprednisolone, supportive treat- | treatment
+ empirical enoxaparin, acetylcysteine ment + cefixime
meropenem and
linezolid + isola-
tion ICU + NIMV
ICU = intensive care unit; HRCT = high-resolution computed tomography; NIMV = non-invasive mechanical ventilation
Table 2: Summary of the patient’s laboratory findings.
Reference range |1 week before Postop. day |Postop.day |Postop.day |[Postop.day |Postop.day |Postop.day |Postop.day
operation 1 3 4 5 10 15 17
Complete blood count
White cell count (x10%/ul)  |4-10 5.28 8.76 7.06 13.10 1 7.47 6.50 10.0 9.77
Absolute neutrophil count |2-8 2.85 7.1 5.92 11.40 1 6.15 4.72 7.79 6.91
(x10%/ul)
Absolute lymphocyte count | 1-5 1.85 1.09 0.56 | 0.66 | 0.41 ] 0.73 | 1.79 1.77
(x10%/l)
Absolute monocyte count | 0.1-1 0.40 0.36 0.41 0.57 0.53 0.39 0.43 0.78
(x10%/ul)
Red cell count (x10%/pl) 4.5-6.5 4.52 415 362 374 343 3.69 | 357 3.63 |
Platelet count (x10%/ul) 150-450 179 157 144 | 190 182 175 249 341
Haemoglobin (mg/dl) 13-17 13.2 15] 10.6 | 99 9.0 96 94 96|
Biochemical tests
Total protein (g/dl) 6.2-8.2 6.5 55 6 6.3
Albumin (g/dl) 3.5-5.5 37 3.7 32] 28] 28| 28| 3 32
Alanine aminotransferase |0-50 14 1" 12 17 16 20 24 22
uny
Aspartate aminotrans- 0-37 17 23 21 14 13 18 15 16
ferase (U/l)
Lactate dehydrogenase (U/ | 100-246 316 1 338 1 303 1
)
Urea (mg/dl) 5-26 24 21 26 331 281 20 24 26
Creatinine (mg/dl) 0.5-1.2 0.81 0.93 0.98 0.95 0.79 0.78 0.82 1.13
Sodium (mmol/l) 130-148 145 145 135 133 134 133 140 141
Potassium (mmol/l) 3.5-55 45 5.2 4.8 5.1 4.4 45 4.9 4.8
Chloride (mmol/l) 90-115 104 101 105
Arterial blood gas
pH 7.35-7.45 7.39 7.38 7.33 7.27 7.34 7.48 7.48 7.43
Pressure of oxygen in arte- | 80-100 99.5 125.6 88.5 72.7 77.3 140.7 140.3 126.2
rial blood (mm Hg)
Pressure of carbon dioxide |35-45 36.8 37.7 33.4 51.7 59.1 38.9 50.8 44.8
in arterial blood (mm Hg)
Base excess (mmol/l) -2-+42 -2 -3 -4 -1 -4 3 3 4
Pa0,/FiO; ratio >300 244 256 280
Coagulation profile
Prothrombin time (sec) 10.9-15.4 124 12.2 134
International normalised ra- | 0.8-1.2 0.92 1.0 11
tio
D-dimers (ng/ml) 0-500 860 1 1129 ¢t 560 t
CRP (mg/dl) 0-0.5 0.14 0.41 3871 33.24 1 44.37 1 19.51 1 5621 4.291
Procalcitonin (ng/ml) 0-0.5 0.18 0.44 0.24 0.12 0.08
Troponin | - h (ng/ml) 0-0.026 0.522 1 0.845 1

CRP = C-reactive protein; Postop.=Postoperative |= The value in the patient was below the lower limit of the reference range. 1= The value in the patient was above upper limit

of the reference range.
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On postoperative day 4, the patient developed fever
(38.7°C) and chills. Additionally, the dyspnoea worsened,
and a dry cough, diffuse muscle pain and chest pain were
present. Despite oxygen treatment with a high-flow nasal
cannula, SpO, was in the range of 70-80% and the heart
rate was 110-120 beats/min. On chest x-ray, the non-ho-
mogeneous increase in density in almost all of the left lung
was more evident. The WBC count and C-reactive pro-
tein (CRP) concentration were high; lymphocyte count and
procalcitonin values were low (table 2). High-resolution
computed tomography (HRCT) detected alveolar opacity
and diffuse ground glass opacity in all segments except the
left lung apex (fig. 2A,B). Blood, urine and sputum were
cultured to determine the aetiology of the fever. Empirical-
ly, meropenem 3 x 1 g intravenously and linezolid 2 x 600
mg intravenously were added to the treatment regimen. In
addition, a pharyngeal swab test was performed as viral
pneumonia was suspected, and the patient was transferred
to the special isolation intensive care unit. Non-invasive
mechanical ventilation (NIMV) was applied because of hy-
poxia on arterial blood gas analysis (table 2).

On the fifth postoperative day, a nucleic acid test for
SARS-CoV-2 was reported as positive. Therefore, in ac-
cordance with the COVID-19 adult patient management
guide [11], oral hydroxychloroquine (2 x 400 mg follow-
ing loading a dose of 2 x 200 mg), favipiravir (2 X 1600
mg loading dose, 2 X 600 mg maintenance dose), and
azithromycin (500 mg on day 1, 250 mg/day for the fol-
lowing four days) were added to the treatment. Given the
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severe shortness of breath and hypoxaemia, intravenous
methylprednisolone (80 mg twice daily) was administered
to relieve lung inflammation. Because of an increase in
D-dimer levels, enoxaparin sodium 0.6 ml/day subcuta-
neously 1x1 was started. Because of its antioxidant and
mucolytic effect, acetylcysteine 300 mg was administered
intravenously three times a day. Nutrition was supplement-
ed with protein-based nutritional solutions three times a
day. Under NIMV (continuous positive airway pressure,
positive end-expiratory pressure of 5 cm H,O and a peak
inspiratory pressure up to a maximum of 12 cm H,0, ven-
tilator tidal volume 6-7 ml/kg, FiO, 0.3-0.4), PaO,/FiO,
was 200-300, SpO, was 85-90%, the respiratory rate was
30-35/min, dyspnoea was low and tolerance was good.
Therefore, invasive mechanical ventilation was not ap-
plied.

With medical treatment, the body temperature started to
decrease after the seventh post-operative day. On the 10th
postoperative day, the patient’s general condition was sta-
ble, and a decrease in cough and shortness of breath was
observed. The non-homogeneous infiltration in the left
lung regressed in chest x-ray. NIMV support was reduced
after arterial blood gas analysis confirmed that there was
no hypoxaemia on nasal oxygen support. The anti-viral
treatment was discontinued as the patient had a normal
WBC count, low lymphocyte count, normal platelet count
and procalcitonin concentration, and the CRP levels tended
to decrease (table 2). Antibiotic treatment for secondary in-
fection was continued.

Figure 2: (A,B) Postoperative day 4, images of HRCT from different cross-sectional levels taken after fever. Alveolar opacity, vascular conges-
tion and inter-septal thickening areas in diffuse ground glass density in both lobes of left lung. (C,D) Control HRCT images taken on discharge
(17th) day. It was observed that the ground glass opacity in both lobes of the left lung has recovered almost completely.
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As the results of the pharyngeal swab test taken on the 15th
and 16th postoperative days were both negative, WBC and
lymphocyte counts were normal, the CRP levels continued
to regress, there was no important biochemical abnormal-
ity and no hypoxaemia (table 2), and there were no ad-
ditional symptoms other than minimal dyspnoea with ef-
fort, the patient was taken to the isolated normal service
room. Since the almost complete recovery seen in a chest
x-ray (fig. 1D) was confirmed by HRCT (fig. 2C,D), and
no additional complications related to the surgery (bron-
chopleural fistula, haemorrhage, arrhythmia etc.) devel-
oped, a home-based treatment plan was created and the pa-
tient was discharged on the 17th postoperative day.

The pathological examination of the patient’s pneumonec-
tomy specimen found a 6 x 5 cm solid, grayish-coloured
tumoural formation in the right hilar region. Histopatho-
logical diagnosis was squamous cell carcinoma, the
bronchial surgical margin was negative and visceral pleur-
al invasion was not observed. Of the 48 dissected lymph
nodes, one interlobar lymph node had tumour invasion and
the pathological stage was reported as IIIA (T3N1IMO).
Microscopic examination revealed alveolar oedema, intra-
alveolar fibrin, and protein and fibrin exudates, with ir-
regular but marked alveolar damage in the lung parenchy-
ma in areas away from the tumour (fig. 3A). There was
widespread expansion in the alveolar wall, which con-
tained proliferated interstitial fibroblasts and type II pneu-

mocytes (fig. 3B). Focal fibroblast plugs showing various
degrees of organisation of the fibrin exudate were seen in
the interstitium (fig. 3C). In some areas, abundant alve-
olar macrophages, multi-nucleated cells and a prominent
lymphocyte infiltrate were observed with type II pneumo-
cyte hyperplasia (fig. 3D). No significant neutrophil infil-
tration, pronounced viral inclusion bodies or hyaline mem-
brane was detected. As a result, there was irregular and
severe pneumocytic hyperplasia and interstitial thickening,
indicating a continuing repair process.

Discussion

Case course

The case we describe represents an “incidental” sampling
of a lung infected with SARS-CoV-2, as a result of surgery
for lung cancer at a time when the lung infection did
not produce symptoms. This gave us the opportunity to
examine the pathology of COVID-19 pneumonia during
the incubation period. The patient, whose preparations for
surgery were completed a week prior to the procedure, re-
mained with family relatives whose infection status was
not known until the time of surgery. The patient, who was
pre-symptomatic until the operation, became symptomatic
as a result of progression of the disease in the remaining
lung after the operation and perhaps as a result of the right
pneumonectomy. After the pharyngeal swab taken from

Figure 3: Early phase histological changes of COVID-19 pneumonia. (A) Alveolar oedema, intra-alveolar fibrin, pronounced protein and fibrin
exudates. (B) Diffuse expansion in the alveolar wall containing proliferated interstitial fibroblasts and type Il pneumocytes. (C) Focal fibroblast
plugs in the interstitium. (D) Alveolar macrophage, multi-nucleated cells, prominent lymphocyte infiltrate and type Il pneumocyte hyperplasia.
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our patient on the fourth postoperative day was found to be
positive, it was accepted after a retrospective examination
of radiological and biochemical findings that the case may
be compatible with asymptomatic COVID-19 pneumonia.

Symptomatic course

COVID-19 disease can be asymptomatic or symptomatic
[9]. It has been shown that SARS-CoV-2 infection may
occur in patients who never develop symptoms (asympto-
matic) and patients who have not yet developed symptoms
(pre-symptomatic) [8]. Asymptomatic or pre-symptomatic
patients cannot be routinely tested, but can be detected dur-
ing filiation procedures or other physical examinations. It
is known that the incubation period until the appearance
of symptoms after exposure to SARS-CoV-2 is on average
4-5 days and this period can be extended up to 14 days
[12].

Common initial signs of COVID-19 pneumonia are fever,
dry cough, shortness of breath, muscle pain, loss of ap-
petite and production of sputum [13]. It is known that the
most obvious initial symptom is fever and, even if it is not
seen initially, it is seen in approximately 90% of patients
at a later time [14]. In addition, it has been reported that
initial symptoms may progress over time, dyspnoea and in-
tensive care needs may develop within 3—8 days, and clin-
icians should be aware of this [1, 14]. In our patient, who
was infected with SARS-CoV-2 preoperatively and was
operated on during the incubation period, the initial symp-
toms that appeared after 4 days were fever, dry cough, spu-
tum production, chest pain and then progressive dyspnoea
requiring intensive care. As the clinical, radiological and
biochemical features of COVID-19 pneumonia have not
yet been clearly and precisely described, these nonspecific
symptoms can be easily interpreted as postoperative symp-
toms, especially in patients undergoing thoracic surgery,
leading to a missed COVID-19 diagnosis. Therefore, com-
prehensive epidemiological research, CT scans and nucleic
acid testing are recommended for the differential diagnosis
of symptomatic COVID-19 disease in suspected cases [9].

Laboratory test results

Lymphopenia is a common feature in COVID-19 patients
and has been reported to be a critical factor in early diag-
nosis, severity and association with mortality [8]. Some re-
searchers have suggested that lymphopenia is due to the re-
distribution of lymphocytes to the affected organ tissues.
Another possibility is that there may be virus-related sup-
pression of the bone marrow, as described with the original
SARS-COV [15]. It has also been reported that the degree
of decrease in the number of circulating lymphocytes after
lung surgery may be closely related to the progression of
COVID-19 [5]. Therefore, it can be said that the rate of de-
crease in lymphocyte count is more important than the ab-
solute cell count in postoperative patients. In our case, the
lymphocyte count decreased by a maximum of 30% com-
pared with the initial lymphocyte count, and remained par-
tially stable during the treatment period, in parallel with the
disease progression (table 2).

A study examining patients who underwent lung resection
and dies as a result of to COVID-19 reported that the num-
ber of WBCs and neutrophils varies from patient to patient,
may be normal, high or low at the onset of symptoms, and

Swiss Med WKkly. 2020;150:w20302

comorbid diseases are influential in this [6]. It was also
shown that there may be sharp ups and downs during the
follow-up. In our patient, who did not have serious comor-
bidity other than diabetes mellitus, the number of WBCs
and neutrophils increased suddenly on the day that symp-
toms started, returned to normal the next day and showed
a partially stable course (table 2). Although, the concentra-
tion of of CRP, an inflammation marker, increases in the
early period, procalcitonin may be normal, and levels of
coagulation parameters such as fibrinogen and D-dimers
have also been shown to increase in parallel with symp-
toms [10, 15]. Similarly, in our case procalcitonin values
were normal and stable, whereas CRP and D-dimer values
followed a course parallel to the symptoms (table 2). How-
ever, it should not be forgotten that all these parameters
may be affected by surgery and this situation may cause
confusion in the follow-up.

Radiological course

The radiological feature of lung lesions in COVID-19
pneumonia is ground glass opacity (GGO), which is an in-
dicator of the early exudative phase [16]. In the case of
a progressive disease, consolidation may develop in addi-
tion to GGO owing to intra-alveolar organisation. Howev-
er, it has been shown in CT images following treatment
that GGOs and consolidations can be largely cleared from
both lungs [6]. Similarly, it was found that the diffuse GGO
and consolidations that occurred over time in almost all of
the left lung of our patient at postoperative day 4 were al-
most completely resolved after a successful 13-day period
of treatment (figs 1D and 2B,C). In addition, it is known
that there may be abnormalities on chest radiology in pa-
tients before the onset of symptoms in COVID-19 pneu-
monia [17]. The reason for the appearance of non-homoge-
neous opacities on the chest x-ray of our patient — who was
radiologically evaluated 1 week earlier — since the post-
operative day 1 is an indication that the patient was oper-
ated on when he had lung lesions. Therefore, during the
pandemic even asymptomatic patients should be evaluated
with at least one chest x-ray before surgery as this may be
useful in terms of reducing the possibility of neglect. Also,
it is important to consider an appropriate serology test and
tomographic examination in order to investigate any lung
infiltration, to know that radiological changes may occur
before the symptoms and to exclude potential COVID-19
infection [16].

Treatment

There is no specific antiviral therapy or vaccine currently
recommended for COVID-19. Treatment is symptomatic
and supportive oxygen therapy is the main element in pa-
tients with severe infection. In the presence of respiratory
failure resistant to oxygen therapy, invasive or non-inva-
sive mechanical ventilation may be required. The World
Health Organization recommends supportive high-flow
nasal oxygen (HFNO) or NIMV initially if the scenario
does not worsen within a short time (1-2 hours) in patients
with respiratory failure [18]. For therapeutic purposes, al-
though no antiviral therapy has yet been approved, several
molecules have been proposed, such as lopinavir, ritonavir,
chloroquine, hydroxychloroquine, alpha-interferon and
azithromycin [19]. Although the routine use of corticos-
teroid therapy is not recommended in SARS-CoV-2 pneu-
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monia [20], it is reported that in the case of severe disease,
the timely use of appropriate corticosteroids with ventilator
support may prevent the development of ARDS [10].
There are also preclinical studies of an RNA polymerase
inhibitor, remdesivir, and an IgG1 monoclonal antibody,
tolicizumab [19]. In our case, invasive mechanical ven-
tilation was not required as shortness of breath could be
kept under control with the NIMV used for supportive pur-
poses (SpO, >90). As the clinical status was compatible
with the WHO criteria [ 18] for “severe disease” (dyspnoea,
respiratory frequency >30/min, blood oxygen saturation
(SpO,) <93%, PaO,/FiO; ratio <300, and/or lung infiltrates
>50% within 24 to 48 hours), a combination of hydrox-
ychloroquine, favipiravir and azithromycin was adminis-
tered for therapeutic purposes according to the protocol of
“Treatment in patients with definitive COVID-19 with se-
vere pneumonia” in the COVID-19 adult patient treatment
guideline [11]. In addition, methylprednisolone and the an-
tibiotics meropenem + linezolid for secondary infections
were given to prevent the development of ARDS [10].

Progression

Although the disease has mild/moderate symptoms in the
vast majority of patients (80%), a severe and critical form
requiring respiratory support can be seen in 15-20%. In
this group, the average duration of intensive care hospital-
isation was reported to vary between 10 and 12 days, and
the average duration of hospitalisation among survivors
ranged from 10-13 days [1, 14]. It is known that the risk
of severe disease increases in cases such as advanced age
(most obviously), diabetes, hypertension, cardiovascular
disease, chronic respiratory disease, hypertension and can-
cer [10, 21]. Additionally, lung cancer resection was re-
ported to pose a risk in COVID-19 patients [5]. In contrast,
lung cancer patients were also shown to have a lower like-
lihood of developing COVID-19 than other cancers (20 vs
62%) [22]. It was not surprising to see the serious form of
the disease in our patient, who had many of the risk factors
listed. However, in a patient who has undergone an opera-
tion such as pneumonectomy, the factors affecting the be-
nign course of the disease and the discharge with healing
17 days after the onset of the disease are not yet clear. As
the number of future studies increases, more clear interpre-
tation can be made on this subject.

Early phase pathology findings

Pathological findings in this patient included pulmonary
oedema and prominent protein exudates, vascular conges-
tion, intra-alveolar fibrinoid material and various degrees
of organisation (fibroblastic plugs), corresponding to acute
pulmonary injury patterns [23]. Diffuse expansion in the
alveolar walls, macrophage infiltration, type II pneumo-
cyte hyperplasia and multi-nucleated cells indicated vary-
ing degrees of proliferative phase of diffuse alveolar dam-
age [9]. The inflammatory infiltrate was predominantly
lymphocytic without significant neutrophil participation,
which indicated that there was no bacterial infection. Mul-
ti-nucleated cells also showed cytopathic changes as a re-
sult of the virus.

In several studies presenting the results of post-mortem
lung biopsy of COVID-19 patients with respiratory failure
symptoms, diffuse alveolar damage (DAD), which is con-
sidered a hallmark of ARDS, and hyaline membrane for-
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mation have been identified [6, 10, 24]. In a different
study examining the pathological specimens of patients
who had lung resection during the asymptomatic period of
COVID-19, in line with our results, early phase of DAD
(exudative and proliferative) were detected, whereas no
hyaline membranes were reported and the development of
pathological changes without symptoms of respiratory fail-
ure was considered an interesting feature of the early stage
of the disease [9]. Despite these pathological changes, the
reason for the absence of respiratory symptoms may be as-
sociated with the development of alveolar damage in the
limited lung parenchyma during the incubation period.

At the time of preparation of the manuscript, there were
no published autopsy findings of patients with COVID-19
pneumonia, as there are still strict biosafety measures re-
lated to patients who have died from COVID-19. Data
on post-mortem lung biopsies for COVID-19 are similarly
very limited [6, 10]. As the disease is not fatal in the
asymptomatic period, autopsies and post-mortem needle
biopsies can only provide information about the late fea-
tures of the disease unless sampling is incidental, as in our
case. In addition, future autopsy studies may also be com-
plicated by post-mortem changes and other superimposed
changes of the terminally ill. However, since the specimen
examined in our study was taken during the asymptomatic
period, during the operation and without being exposed to
the superimposition of another disease and post-mortem
changes, it can be said that our findings are more valuable
than autopsy findings.

Conclusion

We believe that the clinical course in this case will be use-
ful for physicians to create a therapeutic strategy to re-
duce mortality when COVID-19 pneumonia develops after
pneumonectomy. We also think that our pathology findings
in this asymptomatic COVID-19 case will contribute to the
limited amount of literature containing information from
the incubation period of SARS-CoV-2-associated pneumo-
nia. In order to better understand the mechanism by which
SARS-CoV-2 causes lung damage, we think that studies
involving more patients are needed and it is important to
report routine histopathological findings to the world.
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