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Dear Editor,

The standard test for the assessment of coronavirus disease 
2019 (COVID-19) is the reverse-transcription polymerase chain re-
action (RT-PCR) testing. Chest computed tomography (CT) is rec-
ommended for severe cases as a complementary diagnostic tool 
for staging COVID-19 pneumonia in progressive disease or if any 
complication is suspected during the follow-up (1, 2). 

Most common CT findings of COVID-19 pneumonia include mul-
tifocal and bilateral ground-glass opacities (GGOs) and/or consol-
idation in the peripheral, posterior, and lower lobes of the lungs. 
Halo or reverse halo sign, vascular enlargement, crazy-paving pat-
tern, pleural thickenings, pleural effusion, and subpleural lines are 
less common CT findings (3, 4). In most cases, the disease and CT 
findings are mild and moderate and heal completely, but severe 
cases may develop acute respiratory distress syndrome or pulmo-
nary fibrosis, and lung volume loss (5–7).

In particular, lung volume is determined by the elastic forces of 
the lung parenchyma and surrounding tissues, alveolar surface ten-
sion, respiratory muscle strength, lung reflexes, and airway structure 
(8). The etiology of lung volume loss can be listed as follows: airway 
obstruction or compression, obesity, scoliosis, restrictive diseases 
such as pulmonary fibrosis and interstitial lung disease, tuberculosis, 
sarcoidosis, pleural effusions, rib injury (fractures or diaphragm pa-
ralysis), and heart failure, among others (9). The volume loss findings 
in COVID-19 cases have begun to emerge with the recent literature 
data. Notably, consolidated and/or collapsed parts of the lungs lead 
to a reduction in lung volume, which is considered to be one of the 
pneumonic presentations of COVID-19 (10).

In our opinion, the loss of volume in patients with COVID-19 
may be explained as follows: a) destruction of type II epithelial 

cells by the virus resulting in a decrease of surfactant that keeps 
alveoli open; b) as part of the immune response, the blood vessels 
around the air sacs leak in response to the inflammatory chemicals 
released by white blood cells, and this fluid exerts pressure on the 
alveoli from the outside causing them to collapse; c) occurrence of 
microvascular thrombi, which have been detected as one of the 
lung autopsy findings in patients with COVID-19 (11). Inflammato-
ry microthrombosis causes vasoconstriction in alveolar capillaries. 
While ventilation is normal in this region, perfusion deteriorates 
(ventilation/perfusion (V/Q) mismatch) and increases dead space 
ventilation. Consequently, reduced compliance causes alveolar 
collapse (11, 12). The etiology of the volume loss due to COVID-19 
pneumonia, its clinical correlation, and its value in the prognosis 
need further evaluation. 

We show an example of volume loss by analysis of lung vol-
umes with follow-up CT scans in a patient with severe clinical 
findings in Figs. 1 and 2. We suggest that CT measurement of 
volume loss may provide objective data for both progression 
and long-term follow-up in COVID-19 patients. Three-dimen-
sional (3D) CT lung volumetry method on the postprocessing 
workstation gives an estimate of the total lung volume using the 
CT density thresholds with mathematical algorithms that are 
available at the workstation. Although it is a very practical meth-
od, the most important limitation of 3D CT volumetry is that the 
volume of the scanned lung varies according to the amount of 
air inhaled before the scan, therefore, it is directly linked to the 
inspiratory capacity of the individual. However, patients may be 
provided with breathing training before the CT examination to 
minimize the variation (13). In our experience, it is possible to 
calculate 3D volume with standard or low-dose CT scan, but it is 
recommended to use the same breathing instruction protocols 
for the follow-up scans in order to achieve a high precession. An-
other important point for minimizing the lung volumetric errors 
is the choice of slice thickness of the CT scan protocol, which 
should be performed with 1 mm or thinner sections and spiral 
volume scanning.

In conclusion, we suggest that diseases that cause volume 
loss, including pulmonary fibrosis, which may develop in the 
follow-up of COVID-19, can be easily detected with 3D CT vol-
umetry.  

Figure 1. a, b. Lung CT of a COVID-19 patient. Axial and coronal multiplanar reconstruction images (a) show peripheral GGOs in the lower lobes of 
the lung (arrows). Two weeks later, axial and coronal multiplanar reconstruction images (b) of the same patient show that the disease has progressed. 
Peripheral GGOs are evident in the same lung zones of both lungs and the diaphragm is elevated due to the volume loss (arrowheads).
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Figure 2. a, b. Three-dimensional volumetric chest CT images (a, b) show decrease in lung volume 
with the progression of pneumonia. On the first scan (a), total lung volume was 4352 cm3; on the 
follow-up scan (b) two weeks later, the volume was decreased to 2963 cm3.

a b

156 • January–Fabruary 2021 • Diagnostic and Interventional Radiology Savaş and Özcan

https://doi.org/10.1148/radiol.2020201365
https://doi.org/10.1007/s00330-020-06731-x
https://doi.org/10.5152/dir.2020.20307
https://doi.org/10.1016/j.ijid.2020.02.043
https://doi.org/10.1016/S2213-2600(20)30222-8
https://doi.org/10.1164/rccm.201610-2035CI
https://doi.org/10.1186/cc662
https://doi.org/10.1007/s11604-020-00956-y
https://doi.org/10.7326/M20-3255
https://doi.org/10.3389/fmed.2020.00254
https://doi.org/10.1016/j.crad.2019.08.010



