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Introduction

Since December 2019, many cases of pneumonia caused 
by a novel coronavirus [severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2)] have emerged in Wuhan, 
China. By March 20, 2020, the number of cases confirmed 
with coronavirus disease 2019 (COVID-19) infection 
reached 266,073 globally and 11,184 cases died totally (1).  
Real-time polymerase chain reaction (RT-PCR) test 
for COVID-19 has been developed and widely used in 
clinics. In addition, chest CT can play an important role in 
detecting COVID-19 pneumonia. Hereby, we describe a 
confirmed case of COVID-19 pneumonia in a 66-year-old 
male. We present the following case in accordance with the 
CARE Guideline. A completed CARE guideline checklist is 
available at http://dx.doi.org/10.21037/qims-20-471.

Case report

A 66-year-old male presented with fever (37.8 ℃), cough, 
nasal congestion, runny nose, sore throat and little yellow 
sticky sputum, came to our pulmonology department on 
January 24th, 2020. He had a residence history in Xiaogan 
(75 kilometres away from Wuhan), Hubei Province and 
drove to Shijiazhuang, Hebei Province, with his family 
(his wife, son, daughter-in-law and grandson) on January 
22nd, 2020. Unenhanced computed tomography (CT) of 
the chest was not preformed and routine blood examination 
results showed both normal leukocyte count (5.13×109/L) 
and lymphocyte count (1.57×109/L).

After taking cefixime, oseltamivir, and “Lianhua Qingwen 

Granule” (a type of Chinese traditional medicine) at home, 
the fever resolved for 1 day. He visited the infectious disease 
department for further diagnosis and treatment when the 
body temperature slightly increased on January 26th, 2020. 
Physical examination showed fever with a body temperature 
of 37.5 ℃, and the laboratory examination results indicated 
slightly elevated C-reactive protein (10.51 mg/L; normal 
range, <10 mg/L), normal leukocyte count (5.99×109/L), 
normal neutrophils (67.7%), normal lymphocyte count 
(1.35×109/L), normal blood platelet count (182.00×109/L). 
Tests for influenza A virus and influenza B virus by colloidal 
gold-labeled method were negative. 

Unenhanced chest CT scan, initially performed on 
January 26th, depicted mild centrilobular emphysema in 
bilateral upper lobes with predominantly mild paraseptal 
emphysema, multiple regional subpleural interlobular 
septal thickening (Figure 1) and multiple streaky opacities 
bilaterally. Given minimal ground-glass opacity (GGO) 
was detected with chest CT between left oblique fissure 
and paravertebral area in the superior segment of left lower 
lobe (Figure 2), interstitial lung disease was considered 
together with the manifestation of bilateral upper lobes. 
Since the patient had an epidemiological history (residence 
in Xiaogan) with fever that self-treatment did not cure and 
normal blood routine examination result, he was considered 
as a suspected case with SARS-CoV-2 infection and real-
time polymerase chain reaction (RT-PCR) test of throat 
swab sample was taken. The patient was sent to designated 
hospital for treatment immediately after the positive RT-
PCR result was found. He had a smoking history of 20 years 
(30 cigarettes per day) but had quit smoking for 20 years. 
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He also had a 2-year history of paroxysmal atrial fibrillation 
with irregular medication.

This patient was the first case with SARS-CoV-2 
infection detected in the family cluster. His wife, who 
contacted with the patient, developed fever and cough while 
being isolated and was sent to another designated hospital 
on January 27th. She was confirmed by positive RT-PCR 
result 7 days after initial onset of symptoms. His son-in-law, 
who had visited the patient at Xiaogan on January 15th, had 

a positive RT-PCR result as well and was sent to the same 
designated hospital on February 3rd. There was no fever in 
the rest of the family members during quarantine and their 
twice RT-PCR results were both negative. 

During the treatment at designated hospital, repeat chest 
CT scans were performed. There was rapidly expansion of 
GGO in the left lower lobe with reticulate interlobular septa 
thickening (Figure 3). In addition, chest CT at 9 days after 
symptom onset, depicted additional two GGOs in the left 

Figure 1 Initial chest CT images (A-E) obtained on January 26th, 2020 show interstitial lung disease of the patient. (A) Centrilobular 
emphysema is detected at the central part of the upper lobes and paraseptal emphysema (arrows) adjacent to pleura, which is presented as low 
attenuation (posterior dotted oval represents paraseptal emphysema), normal lung attenuation (middle dotted oval represents normal lung), 
and high attenuation (anterior dotted oval represents subpleural interlobular septal thickening) alternately distributed in peripheral lung.  
(B-E) Ground-glass density lesion detected at right upper lobe consists with interstitial lung abnormalities (arrows). 
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lung apex and the left inferior lingular segment (Figure 4).  
Another GGO in the posterior basal segment of right 
lower lobe was present on chest CT at 21 days. Three 
lesions of left lung gradually expanded within the first half 
of hospitalization. After 27 days of antiviral and supportive 
treatment, the last chest CT showed significant absorption 
of the three lesions in left lung while no change of the 
lesion in right lung. He was discharged after negative RT-
PCR results consecutively tested for two times.

Discussion

COVID-19 is a pulmonary infectious disease caused by 

SARS-CoV-2 infection, which is commonly characterized 
by fever, dry cough and fatigue. Pathologic data from 
autopsy indicated diffuse alveolar damage with cellular 
fibromyxoid exudates, desquamation of pneumocytes and 
hyaline membrane formation (2). There can be interstitial 
mononuclear inflammatory infiltrates in both lungs, which 
consists mainly of lymphocytes.

Bernheim et al. reported 56% patients with SARS-
CoV-2 infection had no lung opacities found in the chest 
CT performed within 2 days after symptom onset, as 
compared with 9% in 3–5 days and 4% in 6–12 days (3). Xu 
et al. noted that patients with SARS-CoV-2 infection might 
show negative CT performance at initial and follow-up (4). 

Figure 2 Transverse thin-section CT planes acquired on January 29th (A) and February 2nd (B), 2020. (A) Minimal ground-glass opacities 
(white arrow) in superior segment of left lower lobe near the fissure was misdiagnosed of interstitial lung abnormalities. Multiple subpleural 
interlobular septal thickening (black arrow) is demonstrated in left anterior upper lobe as well. (B) Larger ground-glass opacity with patchy 
consolidation is displayed as inflammatory infiltration progressively.
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Figure 3 Axial chest CT images obtained at lower levels depict a progression of the lesion in superior segment of left lower lobe from 
January 29th (A) to February 2nd, 2020 (B). Rapidly increased ground-glass opacity was detected during 4 days, with multiple cystic change 
internally (black arrow) and fissure involvement (white arrow).
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However, different radiological patterns of abnormalities 
could be found in subclinical patients, including unilateral 
(60%), multifocal (53%) and ground-glass opacification 
(93%). Patterns of lesions had quick developments to 
bilateral (90%), diffuse (52%) within a week after symptom 
onset (5). 

In this patient, unilateral, unifocal GGO in the superior 
segment of left lower lobe was detected in the initial chest 
CT performed 3 days after symptom onset (Figure 5). Later 

another GGO emerged in the posterior basal segment of 
right lower lobe, leading to both lung involvement finally. 
And GGOs had a development to multiple lesions with 
expansion, consistent with SARS-CoV-2 infection. The 
minimal GGO in the superior segment of left lower lobe 
should be COVID-19 pneumonia at early stage. However, 
it did not attract more attention at the first time and 
was misdiagnosed as interstitial lung disease. Therefore, 
radiologists should pay more attention to such imaging 

Figure 4 Chest CT images obtained at different levels shows multifocal ground-glass opacities emerged in other lobes bilaterally on 
February 2nd (A and B) and February 14th, 2020 (C). 
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Figure 5 Chest CT images obtained 3 days after symptom onset show a unilateral, unifocal ground-glass opacities in the superior segment 
of left lower lobe from axial planes and coronal reformation (arrow).
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feature and avoid missed diagnosis.
The following points were summarized deliberately after 

this missed diagnosis. Firstly, at early stage of COVID-19 
pneumonia (0–3 days after onset of symptom), although 
there were symptoms and laboratory findings, pathologic 
changes might be still restricted in the alveolar wall of the 
terminal respiratory unit without exudation into alveolar 
space. Abnormalities at this stage could be only detected 
by histological examination, but not high-resolution CT. 
Therefore, chest CT may depict normal presentation or 
minimal lesions. Tian et al. (6) reported histopathology of the 
resected pulmonary segments due to adenocarcinoma, being 
retrospectively found to have had COVID-19 pneumonia at 
the time of surgery, exhibited edema, proteinaceous exudate 
with globules, focal hyperplasia of pneumocytes with patchy 
inflammatory cellular infiltration, and multinucleated giant 
cells, and without prominent hyaline membranes.

Secondly, focal regions of low attenuation surrounded 
by normal lung representing centrilobular emphysema, and 
low attenuation adjacent to visceral pleura representing 
paraseptal emphysema, which could appear simultaneously 
in the cohort with extensive history of smoking (7), 
resulting in heterogeneous attenuation of bilateral upper 
lobes in CT images (8). Previous studies revealed positive 
association between paraseptal emphysema and interstitial 
lung abnormalities (9). The coexistence of these anomalies 
leads to regional low attenuation, normal lung attenuation, 
and high attenuation appear alternately at subpleural areas. 
Therefore, the GGO with high attenuation in left lower 
lobe at the same slice is likely misdiagnosed of interstitial 
lung abnormalities.

Thirdly, ground-glass opacity with periphery distribution 
was not the only typical feature of COVID-19 pneumonia in 
CT images. Lesion number and bilateral lung involvement 
were also crucial references for recognition. Unifocal GGO 
detected at early course of disease is difficult to differentiate 
from other viral pneumonias.

Radiologists should pay more attention to differentiate 
a subpleural GGO with mild interstitial abnormalities. 
Clinical suspicion needs to be weighed heavily especially 
when there is a background of interstitial lung disease. This 
might be even more important when RT-PCR test is not 
widely available in some places and may need a long time 
for obtaining result.
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