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Abstract

Introduction: There are multiple radiographic manifestations of COVID-19 described in recent literature on plain chest radiographs and lung CT scans. We discuss
observations on apparent similarities and differences seen on plain chest radiographs of confirmed COVID-19 cases with clinically mild, moderate and severe form of
disease.

Material and method: We randomly selected 3 cases of COVID-19 with mild, moderate and severe disease, and compared the radiological findings on plain chest
radiographs.

Results: The radiographic observations suggest that poorly aerated regions of the lung are affected early during the disease course. The inference is that improving
the degree of lung aeration may limit the spread of the disease on the remainder of the lung parenchyma. Therefore, early oxygen supplementation therapy may prevent
progression of a clinically mild COVID-19 case to moderate or severe form of disease.

Conclusion: Early plain chest radiographs may assist to increase the index of suspicion in a COVID-19 Patient Under Investigation (PUI) with pending RT-PCR results.
The degree of lung aeration in COVID-19 correlates with the disease severity. Early oxygen therapy in mild cases may prevent progression of COVID-19. Larger studies are

recommended to ascertain the statistical significance of these findings.

Abbreviations

ACE2: Angiotensin Converting Enzyme 2; COVID-19:
Coronavirus Disease 2019; FiO2: Fraction of inspired oxygen;
HbA1C: Glycated Hemoglobin; ICU: Intensive Care Unit; PUI:
Patient Under Investigation; RT-PCR: Reverse Transcription
Polymerase Chain Reaction; SARS-CoV-2: Severe Acute
Respiratory Syndrome Coronavirus 2

Introduction

The early confirmation of a COVID-19 diagnosis in suspected
patients is a challenge with the backlog of SARS-CoV-2 RT-

PCR tests in various laboratories in South Africa. Although
chest CT scans are favoured as a better radiological modality
than plain chest radiographs for COVID-19, the latter may be
the only tool accessible to most clinicians in most developing
countries. A plain chest radiograph can assist in increasing the
index of suspicion while RT-PCR results delay. Additionally,
many lessons can be adopted from plain chest radiographs
about SARS-CoV-2 and the lung as discussed on this article.

Material and method

We observed frequent similarities and differences on chest
radiological findings from a total of 15 confirmed COVID-19
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patients that correlated with clinical severity. We randomly
selected 3 cases of COVID-19 with mild, moderate and severe
disease to compare these radiological findings. We divided
each lung field into apical, perihilar, peripheral or subpleural,
and basal regions. We noted the distribution of pulmonary
infiltrates on each plain chest radiograph, compared and
correlated with among the 3 COVID-19 cases with different
clinical severity.

Index cases

We discuss 3 confirmed cases of COVID-19 that presented to
Tygerberg Hospital in the Western Cape, South Africa in April
2020. These were a 42 years old female, 56 years old male, and
a 63 years old male with mild, moderate and severe clinical
forms of disease respectively. They presented with clinical
features on history and examination suggestive of COVID-19
hence they were subjected to testing. They all had a positive
RT-PCR on a nasal swab. They had no previous lung pathology
until the recent diagnosis of COVID-19. The 42 years old female
was discharged after 1 day of admission and sent home for
self-isolation. The 56 years old male with moderate disease
recovered well after a week of supplementary oxygen that was
initially at 40% FiO2 and weaned off slowly until his discharge.

The 62 years old male with the severe form of disease had
a recent travel history to the United States. He had a medical
history of diabetes mellitus with an HbA1C of 7.3% and
hypertension without any target organ damage. On examination
he had an increased abdominal circumference of >100 cm,
and mild pedal edema. His vital signs were stable initially but
complicated overnight developing a tachypnoea with oxygen
saturations < 90% while on oxygen supplementation with
FiO2 > 80%, and a sinus tachycardia. He was admitted to ICU
for ventilatory support. He was mechanically ventilated for 2
weeks, and demised.
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The chest radiological findings of these patients were
ranging from clear to multifocal lung involvement (Figure 1).
Of note is that the mild case of COVID-19 had a pristine chest
radiograph. The moderate case, representing the majority of
the cases that we see had the peripheral and basal regions of
the lungs affected, with minimal involvement of the perihilar
and apical regions of the lungs. The chest radiograph of the
severe case taken while he was on mechanical ventilation
revealed diffuse lung involvement bilaterally.

Discussion

SARS-CoV-2 virus has been identified to bind to the ACE2
receptors found in multiple organs including the lung. These
receptors on the lung specifically were found to be concentrated
in both type I and type II pneumocytes on the alveolar epithelia
on immunostaining [1]. Therefore, the distribution of lung
lesions on chest radiographs of COVID-19 patients is unlikely
to be due to the distribution of ACE2 receptors which are evenly
distributed on the lung parenchyma.

Normally and poorly aerated regions of the lung have been
associated with early inflammation in porcine lungs with
ventilator induced lung injury when compared with areas of
tidal hyperinflation [2]. The regions of the lung that are said
to be physiologically poorly aerated include the subpleural
regions; seen as the peripheral region of the lung on chest
radiographs and the bases. These regions participate partially
during a normal tidal breath, and are only fully recruited during
deep breathing, or with mechanical ventilation [3].

The clinical classification of COVID-19 ranges from mild to
critical depending on presenting symptomatology and organ
involvement. The degree of severity has been correlated with age
and multiple co-morbid conditions [4]. Chest radiographical

B: Moderate COVID-19 case C: Severe COVID-19 case
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Figure 1: Plain chest radiographs of COVID-19 patients.
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findings from confirmed and symptomatic patients with
COVID-19 can range from being pristine as most studies
have demonstrated so far, to mildly abnormal and severely
abnormal. The most frequent findings are airspace opacities,
described as consolidation or less commonly, ground glass
opacities. The distribution is most often bilateral, subpleural
and peripheral with a predominance of lower zone involvement
especially the posterior segments [5]. The initial involvement
is focal in approximately half of patients, multifocal in the
remainder and between 6-12 days after onset of symptoms
chest radiographical findings show multifocal involvement [6].

Conclusion

The distribution of the myriad radiological lesions on
chest radiographs of COVID-19 patients have a common
pattern of progression. Areas of the lung that are highly
aerated such as the apical and the perihilar regions seem to be
affected later on as the disease progresses. This finding may
suggest pathophysiological relationship between the degree
of lung aeration and SARS-CoV-2 infection. Early oxygen
supplementation in mild disease might delay the progression
towards a more severe subtype of COVID-19. Further studies
need to be conducted to ascertain the significance of these
observations and suggestions.

Learning points

Early plain chest radiographs may provide clues of
COVID-19 infection before RT-PCR results are available in
resource limited settings. This may help to expedite timeous
isolation and contact tracing.
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There may be a pathophysiological relationship between
the SARS-CoV-2 viral spread on the lung parenchyma and the
degree of lung parenchymal aeration. Poorly aerated regions of
the lung seem to be affected early on in the disease course as
seen on plain chest radiographs.

Early oxygen supplementation may delay or arrest the
worsening of clinically mild COVID-19 cases.
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