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Abstract
Objectives To investigate CT images of 100 confirmed COVID-19 pneumonia patients to describe the lesion distribution, CT
signs, and evolution during different courses.
Methods A retrospective study of 100 COVID-19 pneumonia patients without ARDS was performed, and CT scans were
reviewed. A COVID-19 pneumonia course diagram was drawn. Mann-Whitney U test was used to compare the lesion distribu-
tion and CT scores, χ2 test was used to compare the CT findings between different stages.
Results A total of 272 CT scans from 100 patients (mean age, 52.3 years ± 13.1) were investigated. Four patients with lung
abnormalities on CT first showed negative RT-PCR result and turned positive afterwards. One hundred sixty-nine (62.1%)
showed predominantly peripheral distribution. The CT scores of the upper zone (3.4 ± 3.6) were significantly lower than those
of the middle (5.0 ± 3.9) and lower (4.8 ± 3.6) zones (p < 0.001). The CTscores of the anterior zones (4.9 ± 4.7) were significantly
lower than those of the posterior zones (8.4 ± 6.2) (p < 0.001). In the early rapid progressive stage (1~7 days), ground glass
opacity (GGO) plus reticular pattern (58.1%), GGO plus consolidation (43.0%), and GGO (41.9%) were all common. In the
advanced stage (8~14 days), GGO plus consolidation (79.8%) and repairing CT signs (subpleural line, bronchus distortion, and
fibrotic strips) showed a significant increase (p < 0.05). In the absorption stage, GGO plus consolidation (9.1%) sharply de-
creased (p < 0.05).
Conclusion CT imaging of COVID-19 pneumonia showed a predominantly peripheral, middle and lower, and posterior distri-
bution. The early rapid progressive stage is 1~7 days from symptom onset, the advanced stage with peak levels of abnormalities
on CT is 8~14 days, and the abnormalities started to improve after 14 days.
Key Points
• The course of COVID-19 pneumonia consists of three stages: 1~7 days is the early rapid progressive stage, 8~14 days is the
advanced stage, and after 14 days, the abnormalities started to decrease.

• In the early rapid progressive stage, GGO plus a reticular pattern, GGO plus consolidation, and GGO were all common signs;
in the advanced stage, signs of progression and absorption coexisted; lung abnormalities showed an asynchronous process
with parts with absorption and parts progressing.

• Lung abnormalities mainly showed predominantly peripheral, middle, and lower distribution.
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Introduction

A novel coronavirus newly named coronavirus disease 2019
(COVID-19) by the World Health Organization (WHO) [1] is
responsible for the recent pneumonia outbreak that started in
December 2019 in Wuhan City, China. Different from both
the Middle East respiratory syndrome (MERS-CoV) and se-
vere acute respiratory syndrome coronavirus (SARS-CoV),
COVID-19 is a brand new member of enveloped RNA
coronaviruses (subgenus Sarbecovirus, Orthocoronavirinae
subfamily) infecting humans [2]. Although the majority of
cases were reported to be related to the Huanan Seafood
Market, the source of the virus is still unclear [3]. The World
Health Organization declared COVID-19 as a public health
emergency of international concern on January 31, 2020 [1].
As of 11 p.m. on February 15, 2020, Chinese authorities have
reported 56,563 confirmed cases and 8969 suspected cases,
including 1524 deaths in mainland China. Among them,
Wuhan City has the largest number of 34,256 confirmed cases
with 1123 deaths [4]. In addition, 515 cases have been con-
firmed in other countries all over the world. There is increas-
ing evidence of human-to-human transmission in hospitals
and among family members; the rate of severe cases was re-
ported to have reached 26%, and the mortality rate has reached
4.3% by the latest study [5]. Asymptomatic infectious indi-
viduals can also be a source of infection according to the latest
version of the guidelines [6]. A previous study [7] indicated
CT has a higher sensitivity (97%) than RT-PCR results (30–
60%) for COVID-19 pneumonia. With the rapid spread of
COVID-19, CT is especially important for the diagnosis of
COVID-19 pneumonia and the judgment of the degree of
disease. Although several studies have described the CT im-
aging features of COVID-19 pneumonia [8–10], so far, there
is still a lack of large-sample CT imaging studies and follow-
up observation. In this study, we collected 100 cases of
laboratory-confirmed COVID-19 pneumonia patients, includ-
ing 84 cases with CT follow-up scan, to describe the CT
imaging features and evolution of this disease.

Materials and methods

This study was approved by the ethics of committees of Tongji
Hospital of Tongji Medical College, Huazhong University of
Science and Technology. As this is a retrospective study with
data processed anonymously, informed consent was waived.
We retrospectively reviewed 100 cases of confirmed COVID-
19 pneumonia patients from January 16 to February 12, 2020;
these cases were confirmed by positive results of respiratory
samples (pharyngeal swab) tested by real-time reverse-

transcriptase-polymerase chain reaction (RT-PCR) for
COVID-19 nucleic acid [11], and cases with acute respiratory
distress syndrome (ARDS) were excluded. Two of the re-
searchers (Z.S. and W.Y.) recorded clinical data including
the chief complaint, onset time of initial symptoms, CT scan
time, corresponding laboratory examination results on the
same day of CT examination, other accompanying disease,
and complications.

CT scanning protocol

UCT 780 (United Imaging), GE optima 660 (GE Healthcare),
or Siemens SOMATOM Definition AS+ (Siemens
Healthcare) spiral CT scanners were used. The patients were
scanned in the supine position and with breath holding at end
of inspiration. The scanning range is from the apex to the
bottom of the lung. The scanning parameters were tube volt-
age, 120 kV; tube current, 200–300 mAs; pitch, 0.99–
1.22 mm; matrix, 512 × 512; layer thickness, 5 mm; field,
350 mm × 350 mm; and reconstruction section thickness,
0.625 or 1.25 mm. All of the patients underwent unenhanced
CT scan without contrast agent administration. Fifteen cases
had only one CT scan, 30 cases underwent two CT scans, 30
cases had three CT scans, 18 cases underwent four CT scans,
and 17 cases had five CT examinations for follow-up obser-
vation. A total of 272 CT examinations of all the 100 patients
were reviewed and evaluated.

CT image viewing and estimation

The CT images were reviewed by three experienced thoracic
radiologists (Z.S., W.Y., and Z.T. with 13, 9, and 9 years of
experience, respectively) on a console (Synapses; Fujifilm)
with multiplanar reconstruction tool kit independently; when
there was a discrepancy, the final result was made by consen-
sus. The lung and mediastinal windows were set as follows:
window width, 1000–1500 HU; window level, − 700 HU to
– 550 HU; and window width, 300–350 HU; window level,
30–40 HU, respectively.

The location of lung abnormalities was divided into periph-
eral distribution (mainly involving the peripheral one third of
the lung) and peripheral plus center distribution (including
both peripheral and central regions); the number of lung lobes
affected was also recorded. The number of lung abnormalities
was recorded as single and multiple. The main CT signs in-
cluded 13 items divided into 3 categories as follows: primary
sign: (1) ground glass opacity (GGO, irregular hazy increased
attenuation, with visible lung markings), (2) consolidation
(homogeneous increase intensity with obscuring lung mark-
ings), (3) GGO plus consolidation (consolidation
superimposed on a background of GGO), and (4) GGO plus
reticular pattern (thickened interlobular and intralobular sep-
tum on the basis of GGO, showing crazy-paving sign);
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secondary sign: (1) vacuolar sign (low-density area of vacuole
< 5 mm), (2) microvascular dilation (small vessels dilate in the
focus), (3) air bronchogram (air-filled bronchi on a basis of
opaque airless lung), (4) subpleural transparent line (thin
transparent line lying between the focus and pleura), (5) thick-
ening of the pleura, (6) pleural retraction (lesions located un-
der the pleura and pull pleura), and (7) pleural effusion; and
repairing sign: (1) subpleural line (arc-like dense shadow less
than 1 cm away from the pleura and parallel to the pleura), (1)
bronchus distortion (tortuosity of branches of small bronchus),
and (1) fibrotic strips (irregular fibrotic streak shadow);
lymphadenopathy, pneumothorax, and pneumomediastinum
were also recorded.

A CT scoring method was used to evaluate the extent
of lung involvement according to a previous study related
to SARS and MERS CT imaging [12–15]. Both lungs
were divided into the upper zone (from the apex to above
the carina level), middle zone (from the carina to the in-
ferior pulmonary vein), and the lower zone (below the
inferior pulmonary vein); then, a vertical line crossing
the midpoint of the diaphragm in sagittal position was
used to divide each lung into two parts: anterior and pos-
terior parts. Finally, each lung was divided into 6 zones
altogether, namely the upper anterior zone, the upper pos-
terior zone, the middle anterior zone, the middle posterior
zone, the lower anterior zone, and the lower posterior
zone. The involvement scale in each lung zone was scored
based on the following criteria: score 0 (no involvement),
score 1 (< 25% involvement), score 2 (25% to less than
50% involvement), score 3 (50% to less than 75% in-
volvement), and score 4 (> 75% involvement). The CT
scores were also assessed by the three radiologists

mentioned before by consensus. The scores were recorded
and summed for different lung regions (such as the left
and right lung; bilateral upper, middle, and lower zone;
bilateral anterior and posterior zones), with a maximum
score of 48.

Statistical analysis

Data were analyzed using SPSS, version 22.0 (IBM
Statistics). Continuous variables were expressed as means ±
standard deviations, the Kolmogorov-Smirnov test was used
for the normal distribution test, and continuous variables were
compared with the Mann-Whitney U test. The incidence of
CT signs was expressed as number (%) and compared by χ2

test between the early rapid progressive stage, advanced stage,
and absorption stage. Bonferroni correction was used for
pairwise comparisons among the three groups. A p value of
less than 0.05 was considered statistically significant
difference.

Results

Clinical features

Symptoms

A total of 100 patients (mean age, 52.3 years ± 13.1; age
range, 27–80 years) with COVID-19 pneumonia without
ARDS were included. Fifty-four (54%) patients were men
(mean age, 52.4 years ± 12.5; age range, 30–77 years), and
46 (46%) were women (mean age, 52.3 years ± 14.0; age
range, 27–80 years). The initial symptoms included fever in
87 patients (87.0%), coughing in 56 patients (56%), fatigue in
17 patients (17%), shortness of breath in 27 patients (27%),
muscle pain in 26 patients (26%), and diarrhea in 22 patients
(22%). Four patients first showed negative results from RT-
PCR test of COVID-19 nucleic acid; 1 patient’s result turned
positive on day 14 from the symptom onset, 1 patient’s result
turned positive on day 17, 1 patient’s result turned positive on
day 20, and 1 patient’s result turned positive on day 27.
Majority of the laboratory test results were in the normal
range, and the most common abnormalities included de-
creased lymphocyte count, elevated lactate dehydrogenase
(LDH) and erythrocyte sedimentation rate (ESR), and high
sensitive C-reactive protein (hs-CRP) (see Table 1 for details).
In addition, in our cohort, 2 patients processed to severe con-
dition; each of these 2 patients underwent 2 CT scans (all
within 14 days after symptom onset) before their condition
became severe; after that, X-ray was used to monitor their
condition.

Fig. 1 Changes of lung involvement extent on CT according to the time
from symptom onset; 1~7 days showed the early rapid progressive stage
with involving extent fast progressing, 8~14 days is the advanced stage
with the involving extent maintaining a peak plateau level, and after
14 days, the involving extent started to decrease
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Distribution of lung abnormalities

Of all 272 CT scans, 169 (62.1%) showed predominant-
ly peripheral distribution, 103 (37.9%) showed peripher-
al plus central distribution, 22 (8.1%) showed single
lung abnormality, and 250 (91.9%) showed multiple
lung abnormalities. We compared the CT scores of dif-
ferent regions of the lungs of all the 272 CT scans. No
significant difference was found between the left (6.6 ±
5.4) and right (6.8 ± 5.4) lung (p = 0.556). The CT
scores of the upper zone (3.4 ± 3.6) were significantly
lower than those of the middle (5.0 ± 3.9) and lower
(4.8 ± 3.6) zones (p < 0.001). No significant difference
was found between the middle and lower zones (p =
1.0). The CT scores of the anterior zones (4.9 ± 4.7)

were significantly lower than those of the posterior
zones (8.4 ± 6.2) (p < 0.001).

Disease course

As this is a brand new disease with less than 1 month’s
observation since initial onset, we drew a picture of the
extent of lung abnormality involvement on CT (evaluat-
ed by the sum of scores for all zones of both lungs)
according to the course of disease to speculate the gen-
eral course of the disease. Figure 1 approximately
shows that 1–7 days after symptom onset is the early
rapid progressive period, 8–14 days is the advanced
period with the most severe lung involvement, and after
14 days, the extent of involvement was shown as

Table 1 Clinical features of
COVID-19 pneumonia patients Clinical features No. of patients (%) (Total no = 100)

Sex

Male 54 (54%)

Female 46 (46%)

Symptoms

Fever 87 (87%)

Cough 56 (56%)

Fatigue 17 (17%)

shortness of breath 27 (27%)

muscle pain 26 (26%)

Diarrhea 22 (22%)

Laboratory test

RT-PCR for COVID-19 4 (-) at the first CT scan then turn (+)

Leukocyte count (×109/L) 4.55 ± 1.49

Neutrophil count (×109/L) 3.09 ± 1.34

Lymphocyte count (×109/L) 1.02 ± 0.43

Hemoglobin concentration (Hb) (g/L) 132.6 ± 13.43

Alanine aminotransferase (ALT) (U/L) 20.0 ± 11.69

Aspartate transaminase (AST) (U/L) 27.6 ± 13.26

Total protein (g/L) 66.5 ± 11.8

Albumin (g/L) 39.9 ± 9.9

Creatine kinase (CK) (U/L) 150.8 ± 174.5

Lactate dehydrogenase (LDH) (U/L) 231.7 ± 72.2

Erythrocyte sedimentation rate (ESR) (mm/H) 25.3 ± 24.9

Highly sensitive C-reactive protein (hs-CRP) (mg/L) 36.1 ± 35.5

Accompanying diseases

hypertension 10

diabetes 15

cerebral infarction 1

chronic kidney disease 1

pregnancy 3

5449Eur Radiol  (2020) 30:5446–5454



starting to decrease; particularly, after 21 days, the ab-
sorption is more obvious.

CT imaging features

From the above course analysis and a preliminary COVID-19
pneumonia image diagnostic guide in China [6], we divided
the CT images into an early rapid progressive stage (≤ 7 days),
an advanced stage (8~14 days), and an absorption stage
(> 14 days) according to the course. A total of 272 CT exam-
inations of all the 100 patients were stratified into the above
three groups and evaluated. Table 2 indicates that in the early
rapid progressive stage, GGO (41.9%), GGO plus consolida-
tion (43.0%), and GGO plus reticular pattern (58.1%) were all
common; consolidation was relatively rare (11.6%). In the
advanced stage, GGO showed a significant decrease (p
< 0.05), GGO plus reticular pattern showed a significant in-
crease (p < 0.05), GGO plus consolidation (30.1%) showed a
decreasing trend, and pleural effusion (12.8%) significantly
developed compared with the early rapid progressive stage
(2.3%) (p < 0.05). In the absorption stage, GGO plus consol-
idation (9.1%) showed a sharp decrease (p < 0.05), consolida-
tion (9.1%) and GGO plus reticular pattern (66.2%) showed a
decreasing trend compared with the first two stages, and GGO
(22.1%) kept the same level as that of the advanced stage. The
repairing signs significantly increased in the advanced stage
(p < 0.05) and kept increasing in the absorption stage. Figure 2
displays that the 7 CT signs (GGO, GGO + consolidation,
microvascular dilation, air bronchogram, subpleural transpar-
ent line, thickening of the pleura, and pleural retraction)

showed a downward trend with the course of the disease, 4
CT signs (consolidation, GGO + reticular, vacuolar sign, and
pleural effusion) showed a trend of first ascending then de-
scending, and 3 CTsigns (subpleural line, bronchus distortion,
and fibrotic strips) showed an upward trend. In addition, the
pneumothorax and pneumomediastinum occurred in two
patients.

Discussion

We investigated the CT imaging features of COVID-19 pneu-
monia and CT changes according to the disease course of a
large sample of 100 patients with 272 CT scans in this study.
Several previous studies [8, 10, 15–17] have described the
main CT signs of COVID-19, summarized as GGO, crazy-
paving pattern, and consolidation. We found 13 signs on CT
imaging altogether, which were partially similar to the previ-
ous study but more comprehensive and detailed, including
GGO, consolidation, GGO plus consolidation, GGO plus re-
ticular pattern, vacuolar sign, microvascular dilation, air
bronchogram, subpleural transparent line, thickening of the
pleura, pleural retraction, pleural effusion, subpleural line,
bronchus distortion, and fibrotic strips, taking into account
the signs inside the lesions (vacuole sign, microvascular dila-
tion, air bronchogram) and the sign of pleural involvement.
Also, we found that the lung abnormalities tended to be pre-
dominantly distributed in the peripheral zone, middle and low-
er zone, and posterior zone in bilateral lungs. The peripheral
distribution may be due to the fact that the virus is more likely

Table 2 CT signs of features of COVID-19 pneumonia patients in different stages

CT features Early phase (n = 86) Advanced phase (n = 109) absorption stage (n = 77) χ2 p

Primary sign

GGO 36 (41.9%)a 24 (22.0%)b 17 (22.1%)b 11.38 0.003*

GGO + consolidation 37 (43.0%)a 33 (30.1%)a 7 (9.1%)b 23.395 < 0.0001*

Consolidation 10 (11.6%) 21 (19.3%) 7 (9.1%) 4.461 0.107

GGO + reticular 50 (58.1%)a 87 (79.8%)b 51 (66.2%)a, b 11.001 0.004*

Secondary sign

Vacuolar sign 39 (45.3%)a 71 (65.1%)b 39 (50.6%)a, b 8.339 0.015*

Microvascular dilation 52 (60.5%)a 54 (49.5%)a 18 (23.4%)b 23.674 < 0.0001*

Air bronchogram 59 (68.6%)a 79 (72.5%)a 19 (24.7%)b 48.355 < 0.0001*

Subpleural transparent line 39 (45.3%)a 52 (47.7%)a 5 (6.5%)b 39.128 < 0.0001*

Thickening of pleura 36 (41.9%)a 44 (40.4%)a, b 23 (29.9%)b 2.965 0.227

Pleural retraction 45 (52.3%)a 42 (38.5%)a, b 21 (27.3%)b 10.756 0.005*

Pleural effusion 2 (2.3%)a 14 (12.8%)b 9 (11.7%)a, b 7.175 0.028*

Repairing sign

Subpleural line 17 (19.7%)a 57 (52.3%)b 49 (63.6%)b 35.235 < 0.0001*

Bronchus distortion 9 (10.5%)a 43 (39.4%)b 32 (41.6%)b 24.655 < 0.0001*

Fibrotic strips 34 (39.5%)a 80 (73.4%)b 61 (79.2%)b 34.389 < 0.0001*

a and b show statistical significance; a, b shows no statistical significance with a or b ; * represents significant difference among the three groups

5450 Eur Radiol  (2020) 30:5446–5454



to invade bronchioles and alveoli, causing inflammatory reac-
tions which need the participation of immune cells; the distri-
bution of blood vessels and lymphatics rich in immune cells is
more abundant in the peripheral and lower areas, so the lesions
tended to distribute in the peripheral and lower area of the
lungs.

According to the degree of lung involvement evaluated by
CT scoring summation of all the zones of both lungs, we
defined pneumonia into three stages in CT imaging, 1~7 days
after symptom onset is the early rapid progressive stage with

involving extent fast progressing, 8~14 days is the advanced
stage with the involving extent maintaining a peak plateau
level, and after 14 days, the involving extent started to de-
crease. This course was partially similar to a previous study
[10]. Representative cases are shown in Fig. 3.

We compared the incidence of various CTsigns in different
stages of the disease, drew a CT sign change trend chart, and
found that in the early rapid progressive stage, the CT imaging
showed diversified primary signs including GGO plus reticu-
lar pattern, GGO plus consolidation, and GGO; consolidation

Fig. 2 a Seven CTsigns decreasing with the course of the disease. GGO,
GGO + consolidation, microvascular dilation, air bronchogram,
subpleural transparent line, thickening of the pleura, and pleural
retraction showed a downward trend with the course of the disease; b 4
CT signs first ascending then descending with the course of the disease.

The incidence of consolidation, GGO + reticular, vacuolar sign, and
pleural effusion showed a trend of rising first and then falling; c
repairing CT signs increasing with the course of the disease. The
incidence of the subpleural line, bronchus distortion, and fibrotic strips
showed a continuing upward trend
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was relatively rare. Representative cases are shown in Fig. 4.
In the advanced stage, GGO plus reticular pattern sharply
increased and was the most prominent sign, GGO and GGO
plus consolidation decreased, consolidation showed an in-
crease, and all the repairing signs (subpleural line, bronchus
distortion, and fibrotic strips) significantly increased. In the
absorption stage, GGO plus consolidation sharply decreased,
consolidation and GGO plus reticular pattern decreased, GGO
and all the repairing signs remained with repairing signs con-
tinued increasing. This change course indicated that in the
advanced stage, signs of progression and absorption
coexisted; lung abnormalities showed an asynchronous pro-
cess with parts absorption and parts progressing or involve-
ment expanding. Representative cases are shown in Fig. 5.

From the change of CT signs with the course of the disease,
we inferred that COVID-19 initially involves both lung paren-
chyma and lung interstitium (manifested as GGO, GGO plus
consolidation, or GGO plus reticular pattern), and causes single
or multiple abnormalities simultaneously; some abnormalities
were located under the pleura and involved the pleura, resulting
in pleural thickening and retraction. As the disease progressed,
both the parenchyma and interstitium involvement evolved,
manifested as the intensity of the previous abnormalities in-
creasing, GGO turned into GGO plus reticular pattern, and
GGO plus reticular pattern turned into consolidation, so the
vacuolar sign was the most prominent in this advanced stage;
also, pleural effusion developed in a small proportion of the
cases. The vacuolar sign may be due to the inhomogeneous
involvement and incomplete filling of alveoli, it was character-
istic especially during the advanced stage. Meanwhile, some
lesions began to absorb. The intensity of the previous

abnormalities decreased; GGO plus consolidation, consolida-
tion, and GGO plus reticular pattern all decreased, and the
repairing signs continued increasing, including the subpleural
line, bronchus distortion, and fibrotic strips. Each lung abnor-
mality had its own course of change, so some patients showed
an asynchronous change of lung abnormality during the course,
with part of the abnormality absorption and part of abnormality
progressed.

In addition, in this cohort, we found 4 cases showed a neg-
ative result of the RT-PCR test for COVID-19 nucleic acid at
the first CT scan; after several repeated RT-PCR tests, the result
finally turned positive (12~18 days after the first CT scan with
lung abnormality, 13~26 days after initial symptom onset). We
found the CT findings of these 4 patients were similar to the
other cases, indicating that CTscanwasmore sensitive than RT-
PCR results; this finding was consistent with some previous
reports [7]. A representative case is shown in Fig. 6. This phe-
nomenon is also mentioned in a recent case report [18]. This
may be related to the viral load of the lower respiratory tract
secretion in patients with a different course of disease, or non-
standard sampling operation for pharyngeal swab, or it may be
related to the existence of a certain degree of false-negative rate
of the RT-PCR test. This suggested that CT may be more sen-
sitive and detect lesions earlier than the present RT-PCR test for
COVID-19 nucleic acid. This also suggested that there may be
a proportion of COVID-19 pneumonia patients with negative
COVID-19 nucleic acid result when lung abnormalities already
existed on CT imaging; the establishment of diagnostic criteria
should take these patients into account.

There are still some limitations in this study. First, the time
for CT reexamination of each patient is not standardized.

Fig. 3 Dynamic changes on CT
in a COVID-19 pneumonia
patient. Female, 46 years old. a A
small patch of GGO under the
pleura in the lower lobe of the left
lung on day 6 from symptom
onset; b the range of GGO
expanded andmanifested as GGO
plus reticular pattern on day 9; c
the range of GGO plus reticular
pattern in the lower lobe of the left
lung narrowed and the density
became solid; consolidation
newly occurred in the lower lobe
of the right lung with vacuolar
signs inside on day 13; d all
previous lung abnormalities
obviously absorbed on day 20
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Fig. 6 CT changes in RT-PCR
result from negative to positive
patient. Male, 41 years old. a
GGO in the lower lobe of the right
lung on day 3; b GGO plus con-
solidation with increased size and
intensity on day 7; c fibrotic strips
on day 14; RT-PCR (−) on day 16;
d obvious absorption of fibrotic
strips on day 18; RT-PCR turned
(+) on day 20; e further absorption
of lung abnormalities on day 25

Fig. 5 Asynchronous changes of lung abnormality on CT during the
course. Male, 46 years old. a GGO plus consolidation in the upper lobe
of the left lung on day 3; bGGO plus consolidation turned into GGO plus
reticular pattern on day 8; c, d GGO plus reticular pattern obviously
absorbed on day 11 and 14; e GGO in the upper lobe of the right lung
on day 3; f increased GGO size on day 8; g GGO plus reticular pattern

slightly absorbed but GGO newly occurred in other areas of the upper
lobes of both lungs on day 11; h all previous abnormalities obviously
absorbed on day 14. On day 11, GGO plus reticular pattern obviously
absorbed with GGO progressing in the upper lobes of both lungs,
manifested as asynchronous change

Fig. 4 Main signs in early on CT
in the early rapid progressive
stage of COVID-19 pneumonia
patients. a GGO plus reticular
pattern on day 4; b GGO plus
consolidation on day 3; cGGOon
day 2
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Second, there were only 2 cases of severe COVID-19 pneu-
monia patients hospitalized in ICU because their condition did
not permit CT scan.

In conclusion, the main CTsigns of COVID-19 pneumonia
mainly included GGO, GGO plus consolidation, and GGO
plus reticular pattern, single or multiple focus onset, distribut-
ed predominantly in the peripheral, middle, and lower zones,
and the posterior zone in bilateral lungs. One to seven days
from symptom onset is the early rapid progressive stage, 8–
14 days is the advanced stage with peak levels of abnormali-
ties on CT, and after 14 days, the abnormalities started to
improve. It should be noted that there are patients with nega-
tive nucleic acid test but positive CT result.
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