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Abstract. The aim of this study was to evaluate if CT findings in patients with pulmonary Post Covid syndrome 
represent residua after acute pneumonia or if SARS-CoV 2 induces a true ILD. Consecutive patients with sta-
tus post acute Covid-19 pneumonia and persisting pulmonary symptoms were enrolled. Inclusion criteria were 
availability of at least one chest CT performed in the acute phase and at least one chest CT performed at least 
80 days after symptom onset. In both acute and chronic phase CTs 14 CT features as well as distribution and 
extent of opacifications were independently determined by two chest radiologists. Evolution of every single CT 
lesion over time was registered intraindividually for every patient. Moreover, lung abnormalities were automati-
cally segmented using a pre-trained nnU-Net model and volume as well as density of parenchymal lesions were 
plotted over the entire course of disease including all available CTs. 29 patients (median age 59 years, IQR 8, 22 
men) were enrolled. Follow-up period was 80-242 days (mean 134). 152/157 (97%) lesions in the chronic phase 
CTs represented residua of lung pathology in the acute phase. Subjective and objective evaluation of serial CTs 
showed that CT abnormalities were stable in location and continuously decreasing in extent and density. The 
results of our study support the hypothesis that CT abnormalities in the chronic phase after Covid-19 pneumo-
nia represent residua in terms of prolonged healing of acute infection. We did not find any evidence for a Post 
Covid ILD.
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Introduction

There is growing evidence that COVID-19 
can cause persisting symptoms long-lasting after 
the acute phase (1-7). Terms like “Post Covid” and 

“Long Covid” have been introduced to describe this 
phenomenon (7, 8), and first attempts to define this 
symptom-complex have been made (9). At the mo-
ment, Post Covid is defined as symptoms develop-
ing during or after an infection consistent with 
COVID-19 which continue for more than 12 weeks 
and cannot be explained otherwise (9-11). Mean-
while several studies have been published reporting 
on the CT and functional findings 3-12 months after 
acute COVID-19 (2, 4, 12-14). However, important 
points have so far not been addressed. Most nota-
bly there is an ongoing debate if persisting paren-
chymal pathologies are residua after SARS-CoV-2 
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pneumonia or if COVID-19 triggers an autoimmune 
process which induces a true, potentially fibrotic and 
progressive interstitial lung disease (11, 15-19). The 
latter hypothesis is fueled by the evidence of autoanti-
bodies found in patients with COVID-19, rheumatic 
manifestations and by the fact that autopsy studies 
identified a vasculitis/endotheliitis in COVID-19 
pneumonia (20-25).

The purpose of this study was the evaluation 
of patients suffering from Post Covid with special 
focus on the question if CT findings in Post Covid 
rather represent residua after acute pneumonia 
or if COVID-19 induces a true interstitial lung 
disease. 

Material and Methods

Study design

This retrospective study was approved by the 
institutional ethics committee. All procedures per-
formed in studies involving human participants were 
in accordance with the ethical standards of the in-
stitutional and/or national research committee and 
with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards. Writ-
ten informed consent was waived.

Inclusion period was May 2020 to March 2021. 
All patients who presented in a dedicated Post Covid 
outpatient clinic of a secondary care hospital special-
ized on lung diseases and of a tertiary care university 
hospital during the inclusion period were screened. 
Inclusion criteria were status post RT-PCR con-
firmed COVID-19 pneumonia and availability of at 
least one chest CT performed in the acute phase as 
well as a at least one CT performed at least 80 days 
after symptom onset. For every eligible patient the 
picture archiving and communication system (PACS, 
Syngo Imaging, Siemens, Erlangen, Germany) and 
Radiology Information System (RIS, Nexus.me-
dRIS, Version 8.42, Nexus, Villingen-Schwennin-
gen, Germany) were also searched for chest CT scans 
which were acquired before the acute COVID-19 
episode. The latest of these earlier scans was also in-
cluded into the analysis in order to determine pre-
existing lung lesions. These pre-existing lung lesions 
were regarded as not related to COVID-19 during 
further analysis. 

CT image acquisition

The CTs were acquired on two scanners 
(128-slice Somatom Definition AS, 128-slice Defi-
nition FLASH, both Siemens Healthcare, Erlangen, 
Germany). The CT protocol was as follows: automatic 
tube voltage selection with a reference tube voltage 
of 120 kV, automatic tube current modulation with 
a reference mAs between 20 – 110, primary slice 
thickness 0.6 mm, multiplanar reformations (MPR) 
in the axial plane with a slice thickness of 1 mm in 
lung kernel and soft tissue kernel, sagittal and coronal 
MPRs with a slice thickness of 1 mm in lung ker-
nel. As for acute phase scans, intravenous contrast 
material was administered according to the individual 
patient´s clinical situation. In total, 59 % (17/29) of 
acute phase scans were contrast enhanced and 41 % 
(12/29) non-enhanced. As for chronic phase scans ap-
plication of intravenous contrast material depended 
on the anticoagulation status: CT was performed 
without intravenous contrast in case the patient was 
anticoagulated and with contrast if the patient was not 
anticoagulated. In total, 48 % (14/29) of chronic phase 
scans were contrast enhanced and 52 % (15/29) non-
enhanced. As for the contrast enhanced scans, Iohexal 
(Accupaque 350, GE Healthcare) was administered in 
a weight-adapted dose, but not more than 70 ml. Flow 
rate was 3 or 4 ml/s. 

Subjective image analysis

In case of several CT scans per patient in the 
acute phase, all scans were evaluated by a senior res-
ident (XX) regarding extent of lung involvement. In 
order to capture the maximum of parenchymal in-
jury the scan with the maximum extent of involved 
lung volume was selected for detailed analysis. In 
case of several scans per patient in the chronic phase 
the latest CT was selected for detailed analysis. The 
acute phase and chronic phase CT scans selected 
for detailed analysis were independently reviewed 
by two senior cardiothoracic radiologists (YY and 
ZZ) with 20 and 15 years of experience. Analysis 
was performed with the acute phase and chronic 
phase CTs displayed side by side on a PACS work-
station. The two observers´ independent analyses 
were compared afterwards and any disagreement 
was resolved by consensus. Readers were not aware 
of any clinical or functional findings. 
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Parameters for individual CT analysis

The Fleischner Society definition of CT fea-
tures were applied when appropriate (26). The term 
“bronchial dilatation” instead of „bronchiectasis“ was 
intentionally used in order to encompass potentially 
reversible and irreversible disease. Right heart strain 
was reported when the short axis diameter of right 
ventricle was larger than that of left ventricle or the 
diameter of the pulmonary trunk was ≥ 3cm. 

The affected lung lobes and the distribution of 
opacifications in the axial plane were registered. The 
extent of pulmonary opacifications was assessed sub-
jectively according to a 5-point score (no abnormali-
ties: 0, 1-5% of lung volume affected: 1, 6-24%: 2, 
26-50%: 3, 51-75%: 4, 76-100%: 5). 

Parameters for comparison of acute phase CT with 
chronic phase CT

The chronic phase scan was compared with the 
acute phase scan in every patient side by side. For 
every single parenchymal abnormality in the chronic 
phase scan, it was recorded if there had been an ab-
normality at the same location in the acute phase 
scan or if the abnormality in the chronic phase scan 
had appeared “de novo”. If a corresponding pathol-
ogy was present in the acute phase scan any trans-
formation of CT features from acute to chronic was 
registered (e.g., consolidation in the acute phase scan 
transforms into GGO in the chronic phase scan). 
In case of “de novo” lesions all CT scans eventu-
ally acquired in between the selected acute phase 
and chronic phase scans were evaluated in order to 
identify if there had been an interim development of 
a lung pathology at the respective location. If there 
was a chest CT scan available which had been ac-
quired before the acute COVID-19 episode this scan 
was thoroughly evaluated by both radiologists in 
order to distinguish COVID-associated lung abnor-
malities from non-COVID-associated pre-existing 
abnormalities. 

Objective image analysis

Percentage of pathologically altered lung tissue 
and mean lung tissue density were assessed objec-
tively for all consecutive chest CTs of each patient 
acquired after the onset of COVID-19 symptoms 

(i.e. all acute phase and all chronic phase CTs). A cus-
tom routine was implemented using Python 3.8.12. 
Lung lobes were automatically segmented from the 
structural scans using the lungmask python library 
(27). Lung lesions were automatically segmented 
using a pre-trained nnU-Net (28). Model weights 
(available from https://zenodo.org/record/4635822) 
were based on the COVID-19 Lung CT Lesion 
Segmentation Challenge 2020 (29). Segmentations 
were visually verified and manually corrected where 
needed using ITK-SNAP (version 3.8.0) (30). The 
percentage of pathological lung tissue was calculated 
as the volume of COVID-19 pathology divided by 
the total lung volume taken from the anatomical 
segmentations for each patient at each timepoint. 
A Gaussian smoothing algorithm was applied. 

Statistical analysis
Age is presented as a median (IQR) and all cat-

egorical variables as absolute and relative frequencies. 
Statistical analysis was done applying the McNemar 
test. Results with a type I error <0.05 were consid-
ered significant. All analyses were performed using 
Microsoft Excel, version 16.47.1. 

Results

Characteristics of the cohort

Overall, 130 patients presented in the Post 
Covid outpatient clinic during the inclusion period. 
29 patients fulfilled the inclusion criteria. The study 
population consisted of 22 male (76 %) and 7 female 
(24 %) patients, aged from 42 to 75 years (median 59 
years, IQR 8). 72 % (21/29) of patients had preexist-
ing comorbidities (Table 1).

A total of 87 CT scans were performed in the 29 
study patients. Two scans per patient were chosen for 
detailed analysis as described above. The selected (= 
maximum of parenchymal involvement) acute phase 
CT was acquired with a mean of 24 days (SD 18.8) 
after symptom onset, the selected (= latest) chronic 
phase CT with a mean of 134 days (range 80 – 242 
days, SD 39.5) after symptom onset. In 8 patients 
(28 %) chronic phase CTs were acquired longer than 
170 days after symptom onset. In 11 patients chest 
CTs performed between the selected acute phase CT 
and the latest chronic phase CT were available (1 CT 



SARCOIDOSIS VASCULITIS AND DIFFUSE LUNG DISEASES 2023; 40 (2): e20230244

in 6 patients, 2 CTs in 4 patients, 3 CTs in 1 patient). 
In 9 of 29 (31 %) patients chest CT scans prior to 
acute COVID-19 were available (among those one 
patient with pre-existing sarcoid and two patients 
with pre-existing fibrotic lung disease). 

Results of subjective image analysis

Acute phase scan

In the acute phase scans, GGO (100 %, 29/29) 
and consolidation (86 %, 25/29) were the most fre-
quent CT features (figure 1). Lesions were always bi-
lateral (100 %, 29/29). For further detail see table 2. 

Chronic phase scan

2 (7 %) of chronic phase scans were unremark-
able. 27 (93 %) chronic phase scans showed at least 
one single abnormality. GGO still was the most fre-
quently seen CT feature (86 %, 25/29) (table 2, figure 
1). Consolidation was present in a significantly lower 
percentage than in the acute phase (17 %, 5/29). 
Crazy paving was not present anymore. Bronchial 
dilatation and bronchial wall thickening were ob-
served in 52 % (15/29) and 31 % (9/29), respectively 
(figure 1). Linear opacities (76 % (22/29) and reticu-
lation (38 %, 11/29) were significantly more frequent 
than in the acute phase (figure 1). In one single case 
only (3 %) honeycombing was seen. A few patients 
revealed to have nodules (14 %, 4/29) or cysts (7 %, 
2/29). Pleural thickening was found in 31 % (9/29). 
For further detail see table 2. 

Evolution of CT findings from acute phase CT to chronic 
phase CT

All in all 157 separate parenchymal lesions were 
recorded in the 29 chronic phase CT scans. Ana-
tomic coregistration revealed that 97 % (152/157) of 
these lesions had been preceded by an abnormality at 
the same location in the acute phase scan. In detail, 
GGO was seen 57 times in the chronic phase scan 
and was preceded in the acute phase scan by GGO 
in 22/57 observations (38.5 %), by consolidation in 
18/57 observations (31.5 %), by crazy paving in 6/57 
observations (10.5 %), by plate-like opacities in 6/57 
observations (10.5 %) and by linear opacities in 2/57 
cases (4 %). 3 observations of GGO appeared de 
novo (5 %). Consolidation was present four times in 
the chronic phase scan and was preceded in the acute 
phase scan by consolidation in three cases (75 %) and 
by a cyst in one case (25 %).  Fibrosis (= bronchiecta-
sis and/or irregular reticulation and/or honeycomb-
ing) was seen 29 times in the chronic phase scans 

Table 1. Patients’ characteristics.
parameter patients (n=29), no. (%) 
age (years) 59 (IQR 8)
gender

male 22 (76)
female 7 (24)

comorbidities
hypertension 12 (41)
obesity 5 (17)
obstructive sleep apnea syndrome 5 (17)
hypercholesterolemia 4 (14)
hyperuricemia 4 (14)
sarcoidosis 2 (7)
coronary heart disease 2 (7)
lung fibrosis 2 (7)
asthma 2 (7)
peripheral arterial occlusive disease 2 (7)
chronic cardiac failure, diabetes, 
granulomatosis with polyangiitis, 
emphysema, COPD, reflux esoph-
agitis, hyperthyroidism, multiple 
myeloma, post ARDS

each 1 (3)

smoking history 8 (28)
hospitalization during acute phase 27 (93)

mean hospitalization time (d) 39 (SD 40.6)
admitted to general ward 8 (30)

mean time on ward (d) 14 (SD 9.9)
admitted to ICU 19 (70)

mean ICU time (d) 35 (39.5)
symptoms at follow-up

exertional dyspnea 15 (52)
fatigue 9 (31)
cough 8 (28)
muscle weakness 6 (21)
concentration difficulties 4 (14)
thoracic pain 3 (10)
taste dysfunction 2 (7)
paresthesia 2 (7)
diarrhea, headache, lack of appe-
tite, dizziness, joint pain, paresis

each 1 (3)

COPD = chronic obstructive pulmonary disease, ARDS = 
acute respiratory distress syndrome, d = days, ICU = interme-
diate care unit
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Table 2. Imaging findings.

CT findings acute phase  
(n=29), no. (%)

chronic phase  
(n=29), no. (%) p-value

CT signs
consolidation 25 (86) 5 (17) <0.001
crazy paving 9 (31) 0 0.008
round shape of 
opacification

9 (31) 0 0.008

sharp margin of 
opacification

24 (83) 9 (31) <0.001

geographic shape 
of opacification

17 (59) 2 (7) <0.001

plate-like 
opacification

16 (55) 6 (21) 0.02

linear opacification 14 (48) 22 (76) 0.03
bronchial dilatation 14 (48) 15 (52) 1
bronchial wall 
thickening

7 (24) 9 (31) 0.68

honeycombing 0 1 (3) 1
reticulation 4 (14) 11 (38) 0.02
nodules 4 (14) 4 (14) 0.68
cysts 3 (10) 2 (7) 1
pleural effusion 10 (34) 3 (10) 0.05
pleural thickening 9 (31) 9 (31) 0.72
lymphadenopathy 14 (48) 0 <0.001
signs of right heart 
strain

5 (17) 7 (24) 0.68

pulmonary artery 
embolism 

2 (12)* 0 n.a.

distribution
bilateral 29 (100) 25 (86) 0.13
unilateral 0 2 (7) 0.48
right upper lobe 26 (90) 22 (76) 0.13
right middle lobe 25 (86) 21 (72) 0.13
right lower lobe 29 (100) 26 (90) 0.25
left upper lobe 26 (90) 22 (76) 0.13
left lower lobe 28 (97) 25 (86) 0.37
predominantly 
peripheral

19 (66) 16 (55) 0.37

predominantly 
central

1 (3) 0 1

predominantly 
anterior

0 1 (3) 1

predominantly 
posterior

18 (62) 12 (41) 0.11

extent of lung involvement
0 0 2 (7)
1 (1-5%) 3 (10) 11 (38)
2 (6-24%) 7 (24) 3 (10)
3 (26-50%) 5 (17) 4 (14)
4 (51-75%) 6 (21) 3 (10)
5 (76-100%) 8 (28) 6 (21)
GGO = ground glass opacity. *out of 17 contrast-enhanced 
acute phase scans

Figure 1. Course of CT findings. a) – c) Axial contrast-en-
hanced CT scans of a 63 yo male a) in the acute phase 23 
days after symptom onset, b) in the chronic phase 97 days af-
ter symptom onset and c) in the chronic phase 154 days after 
symptom onset. In the acute phase consolidation and less so 
GGO are present predominantly in the periphery of the poste-
rior lung. Large parts of the opacifications are sharply demar-
cated (arrows). During follow-up the opacifications are stable 
in location but continuously decreasing in extent and density. 
Residual GGO (arrows) and linear opacities (arrowheads) re-
main. Also bronchial wall thickening is seen. There are no de 
novo abnormalities. d)-f ) Axial contrast-enhanced and non-
enhanced CT scans of a 56 yo male d) in the acute phase 5 
days after symptom onset, e) in the acute phase 55 days after 
symptom onset and f ) 63 days after symptom onset as well as 
g) in the chronic phase 175 days after symptom onset. The CTs 
in the acute phase show a pattern characteristic for COVID-19 
pneumonia turning into a pattern of ARDS. During follow-up 
GGO and consolidation resolve while bronchial dilatation (ar-
rows) and reticulations (arrowheads) develop. There are no de 
novo abnormalities.
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67 %) and cysts (1/3, 33 %) to be found at the very 
same place in the acute phase scan.

All of these abnormalities showed a lesser extent 
during follow-up. One single, focal lesion in each of 
5 patients (5/157, 3 %) had appeared “de novo”. Table 
3 outlines the transformations of findings over time.

Results of objective image analysis

All consecutive chest CTs of the 29 patients ac-
quired in the acute and chronic phase were analyzed 
regarding volume of pathological lung tissue (per-
centage) and lung tissue density (mean HU). Patient 
wise progressive graphs were established (figure 2). 
Both of the parameters showed a continuous decrease 
throughout the chronic phase in all of the 29 patients.

and was preceded in the acute phase scans by GGO 
in 16/29 observations (55 %), by consolidation in 
12/29 observations (41 %) and by bronchiectasis in 
1/29 observations (3 %). Linear opacifications were 
registered 54 times and had been preceded by GGO 
in 18/54 observations (33 %), by consolidation in 
18/54 observations (33 %), by crazy paving in 4/54 
observations (7 %), by plate-like opacities 9/54 times 
(17 %) and by linear opacities 3/54 times (6 %). 2 
linear changes appeared de novo (4 %).  We noticed 
6 observations of plate-like opacities in the chronic 
phase scans and they were preceded by GGO in 2 
cases (33 %), by consolidation in 3 cases (50 %) and 
by plate-like opacities in 1 single case (17 %). In 4 
observations, nodules were present and they were 
preceded by GGO and consolidation in 2 cases each 
(50 %). Cysts were seen in 3 cases, with GGO (2/3, 

Table 3. Evolution of CT findings from acute phase to chronic phase CTs (per every single lesion in chronic phase CTs).
lesions in chronic 

phase CTs preceding lesions at the same location in acute phase CTs (no. (%))

GGO consolidation crazy paving plate-like 
opacification

linear 
opacification cysts bronchi- 

ectasis de novo

GGO 22/57 (38.5) 18/57 (31.5) 6/57 (10.5) 6/57 (10.5) 2/57 (4) - - 3/57 (5)
consolidation - 3/4 (75) - - - 1/4 (25) - -
fibrosis* 16/29 (55) 12/29 (41) - - - - 1/29 (3) -
linear 
opacification 18/54 (33) 18/54 (33) 4/54 (7) 9/54 (17) 3/54 (6) - - 2/54 (4)

plate-like 
opacification 2/6 (33) 3/6 (50) - 1/6 (17) - - - -

nodules 2/4 (50) 2/4 (50) - - - - - -
cysts 2/3 (67) - - - - 1/3 (33) - -
GGO = ground glass opacity. * defined as honeycombing and/or bronchiectasis and/or irregular reticulation

Figure 2a: Segmentation of pulmonary opacities in CTs throughout the course of disease. HRCT on day 20, 41 and 137 after symp-
tom onset. Automatic segmentation of lung lesions using a pre-trained nnU-Net model. Pathologic lesions are marked in red. Stable 
localization and continuous decrease of volume of altered lung parenchyma is seen. 
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Figure 2b. Patient wise calculation of the percentage of opacified lung tissue. Each graph represents a patient, each point on the 
graph represents a scan. All graphs show a continuous decrease of volume of opacified lung tissue throughout the chronic phase.

Figure 2c. Patient wise calculation of mean lung tissue density. Each graph represents a patient, each time point on the graph repre-
sents a scan. All graphs show a continuous decrease of mean density of lung tissue throughout the chronic phase.
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chronic phase CTs were preceded by lung injury at 
the very same location in the acute phase CT as op-
posed to de novo lesions. Particularly this applied to 
fibrotic-like lesions. Regional linkage of CT findings 
revealed that fibrotic-like lesions emerged from con-
solidation or GGO at the very same location in the 
acute phase (this is mirrored by the increasing num-
ber of reticulations and linear opacifications and si-
multaneously decreasing frequency of consolidation 
in the chronic phase, see table 2). This observation 
favors post-infectious injury over de novo ILD. Only 
one small, focal lesion in each of five patients had 
appeared de novo. But it has to be considered that 
the acute phase CT merely represented a snapshot of 
the entire course of disease. Thus, it cannot be ruled 
out that at some point in time later the respective 
lung zone might have been injured. Because in these 
five patients there were no CTs acquired in between 
the acute and chronic phase CT this could not be 
checked. Of note, we did not observe any new wide-
spread fibrotic abnormalities in the chronic phase 
CTs. 

Second, subjective and objective analysis of se-
rial CTs demonstrated that abnormalities were sta-
ble in location and continuously decreasing in extent 
and density which is the expected finding in healing 
pneumonia. This also applied for the subset of pa-
tients with a follow-up of more than 170 days. 

Third, the persisting abnormalities were pre-
dominantly GGO and linear opacities concordant 
with previous reports about healing COVID-19 
pneumonia (2, 4, 12, 37). Of note, the same find-
ings with a similar time course are seen in resolving 
pneumonia after SARS-CoV (38-40) and influenza 
(41-43) or after ARDS (42-46). 

Currently there is still no consensus about im-
aging management in patients with Post Covid. In 
particular it is not clear which patient should be 
imaged at which time and with which modality. 
The British Thoracic Society issued  a guidance in 
which performance of a CT (high-resolution CT 
and pulmonary embolism protocol) is recommended 
in patients who still have an abnormal chest X ray 
and/or pulmonary function test 12 weeks after dis-
charge (47, 48). The European Society of Thoracic 
Imaging (ESTI) and the European Society of Ra-
diology (ESR) recommend follow-up CT after 3 
months (and 6 months in case of persistent lung 
abnormalities) in symptomatic patients who suf-
fered from severe COVID-19 pneumonia or had 

Discussion

While acute COVID-19 is still a huge threat 
there is increasing data about debilitating long term 
sequelae referred to as “Long Covid” and “Post 
Covid”. Pathophysiology of Post Covid is not well 
understood. In particular, there is an ongoing debate 
if persistent lung abnormalities represent the residua 
after parenchymal injury caused by SARS-CoV 2 or 
if COVID-19 triggers a potentially progressive fi-
brotic “Post Covid-ILD” (31, 32). The optimal meas-
ure for clarification of this important issue would be 
lung biopsy which, however, is seldom performed due 
to its invasive nature. Several papers reported on the 
CT findings of patients recovering from COVID-19 
(2, 4, 13, 14, 31, 33-36). However, all these reports 
suffer from a principal weakness in the study setups: 
The CT findings were merely reported as an average 
over all cases without acknowledging the intraindi-
vidual course of parenchymal lesions. However, from 
the radiological point of view mere evaluation of CT 
alterations at a given point in time is not suitable to 
distinguish post-infectious, possibly even fibrotic 
residua in terms of scarring from real, potentially 
progressive ILD because overlap is considerable. As 
for CT analysis, the only reasonable method for dis-
tinguishing post-infectious residua from ILD is the 
assessment of the evolution of parenchymal lesions 
over time intraindividually. This setup was called for 
in a widely noticed editorial before [32]. Parenchy-
mal alterations which develop independently of the 
acute phase injury would favor the hypothesis of a 
self-contained ILD induced by SARS-CoV 2. Al-
terations in chronic phase CTs with a precursor in 
the acute phase which has decreased in volume and 
density over time suggest healing pneumonia with 
possibly end stage scarring/fibrotic-like lesions (the 
latter term is frequently used in literature to mark 
these lesions as possibly reversible as opposed to 
fixed fibrosis). 

To the best of our knowledge this type of analy-
sis has not been performed before. In order to fill 
this gap, our analysis of CT patterns focused on the 
regional linkage between single lesions on the CT 
scans of the acute phase and chronic period of the 
disease. The results support the hypothesis that the 
parenchymal abnormalities in the Post Covid phase 
do not represent an independent interstitial lung 
disease: First, the vast majority of abnormalities in 



SARCOIDOSIS VASCULITIS AND DIFFUSE LUNG DISEASES 2023; 40 (2): e2023024 9

Conclusion

In summary, we evaluated the acute and chronic 
phase CTs of 29 patients with Post Covid syndrome. 
Regional intraindividual linkage revealed that find-
ings on chronic phase CTs were preceded by lung 
injury in acute phase CTs. Moreover, subjective and 
objective analysis demonstrated that density and 
volume of parenchymal alterations decreased con-
tinuously during the study period. We conclude that 
long-term CT findings represent residua after acute 
pneumonia rather than Post Covid ILD. However, 
longer follow-up in larger cohorts is necessary to 
fully understand pathophysiology of Post Covid and 
to confirm our preliminary findings.

List of abbreviations: COVID-19: Corona Virus Disease 
2019; SARS-CoV-2: Severe Acute Respiratory Syndrome 
Coronavirus 2; MERS-CoV: Middle East Respiratory 
Syndrome; BGA: Blood gas analysis; PFT: Pulmonary 
Function Test; DLCO: Diffusion Capacity for Carbon 
Monoxide; MPR: Multiplanar Reformation; GGO: Ground 
Glass Opacity; ILD: Interstitial Lung Disease; ARDS: Acute 
Respiratory Distress Syndrome 
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