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Abstract
Purpose: Investigate clinical and CT manifestations of ordinary coronavirus disease (COVID-19)
pneumonia.

Materials and methods: Patients with ordinary COVID-19 pneumonia (con�rmed by RT-PCR) and
performed initial chest CT were retrospectively enrolled. Fifty-eight patients were assigned to group 1 (<50
years, n=33) and group 2 (50≥years, n=25) on the basis of age. The clinical data, laboratory results, and
imaging �ndings were evaluated. Imaging features were analyzed and compared across the two groups.

Results: On chest CT imaging, 44 (75.9%) patients showed bilateral lung involvement, 14(24.1%) showed
unilateral lung involvement, with predominant peripheral distribution (26/58, 44.8%) and mixed
distribution (30/58, 51.7%). 445(445/634, 70.2%) lesions occurred in the lung periphery, 189 (29.8%) in
the center. There were more lobes involved in group 2(median 4, IQR 3-5) than group 1(median 3, IQR 1.5-
4) (P=0.024). Ground glass opacity (GGO) (451/634, 71.1%) and consolidation (157/634, 24.8%) were the
main CT �ndings. Lesions with a maximum diameter greater than 5cm were more common in group 2
(19/25, 76%) than group 1 (12/33, 36.4%) (P=0.003). The CT score of bilateral lungs, right lung, left lung
and each lobe in group 2 was signi�cantly higher than those of group 1 (all P < 0.05), except for the
middle lobe of the right lung (P=0.979).

Conclusions: Ordinary COVID-19 pneumonia on chest CT generally manifested as multiple GGO and
consolidation in the bilateral lung, with predominant peripheral or mixed distribution. Older age might be
a risk factor for progression in ordinary COVID-19 pneumonia.

1. Introduction
In December 2019, China reports a cluster of cases of pneumonia with unknown etiology in Wuhan city,
Hubei province to the World Health Organization (WHO). Then, a previously unknown betacoronavirus
was discovered through unbiased sequencing in samples from patients with pneumonia[1]. This
betacoronavirus was formally named severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2) by
the International Committee on Taxonomy of Viruses [2]. The disease caused by SARS-Cov-2 was termed
corona virus disease 2019 (COVID-19) by WHO[3]. Approximately just in one month, COVID-19 rapidly
spread from within Wuhan city to the entire country. By March 26, 2020, there are 82034 con�rmed cases
in China, 3294 patients died, 74204 patients were cured. Outside China, 404223 cases were con�rmed in
more than 180 countries. Patients with con�rmed SARS-Cov-2 infection are the source of virus, even in
the incubation period. Currently, the SARS-Cov-2 was con�rmed to be propagated through droplet and
close contact, aerosol transmission only could be possible in a closed environment. The onset of the
COVID-19 outbreak near annual Lunar New Year, the most signi�cant holiday in China, when people return
to their hometown through crowded trains, buses, and planes. That means each COVID-19 infected
patients could have numerous close contacts, which may be the main reason for the spreading of COVID-
19 outside the Wuhan city in a short time.   
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Unlike SARS in 2002, most of the COVID-19 infected patients demonstrate mild symptoms, including
fever, fatigue and dry cough, which could be mistaken as the common cold and cause overlook by
patients. That prompt inadequate isolation and subsequent transmission of COVID-19. The �nal etiology
diagnosis of COVID-19 is positive RT-PCR assay for SARS-Cov-2 nucleic acid in respiratory or blood
samples or highly homologous with COVID-19 by viral gene sequencing of respiratory or blood samples.
However, RT-PCR results sometimes are false negative which could be attributed to several factors, such
as low virus load, sampling error and insu�cient sensitivity of kits and so on[4, 5]. In some cases,
Computed tomography (CT) exhibited pneumonia but multiple RT-PCR tests of nasopharyngeal or throat
swabs test negative[4, 6, 7]. Fang et al. concluded a higher detection rate for initial CT than the �rst RT-
PCR by comparing the detection rate of initial chest CT and RT-PCR[6]. Under the circumstances, chest CT
�ndings are recommended as the major evidence for clinically con�rmed cases by the National Health
and Health Commission of China in the trail �fth version of Diagnosis and Treatment Program of 2019
New Coronavirus Pneumonia. Although the term of clinical diagnosis is removed in the recent version[8],
CT imaging also offers key information for the further diagnosis of COVID-19. Since most COVID-19
cases are ordinary type, early diagnosis and quarantine of those seem “common cold” patients is crucial
to block transmission and prevent ordinary patients from progressing to severe even critical type.
However, most clinical literature focused on the severe and critical type of COVID-19, there is relatively
limited summary radiographic information of ordinary type. Therefore, in this present study, we
retrospectively evaluated the clinical and chest CT imaging �ndings of 58 con�rmed ordinary cases. We
hope our �ndings could help to better identify the COVID-19 in the early stage.

2. Materials And Methods
2.1. Study Subjects

This multi-institutional retrospective study was approved by the Institutional Research Ethics Board at
each institution and patient consent was waived due to the study’s retrospective nature. Between January
16, 2020, and February 22, 2020, 63 patients with 2019-nCoV infection con�rmed by real-time reverse-
transcription–polymerase chain- reaction (RT-PCR) were evaluated from multiple centers. Eventually,
according to the guideline of the trail seventh version of Diagnosis and Treatment Program of 2019 New
Coronavirus Pneumonia( 2019-nCoV) [8], a total of 58 ordinary patients who underwent chest CT
scanning were enrolled in this study, �ve severe/critical patients were excluded from this study. The
clinical data, including age, sexes, exposure history, symptoms, time from illness onset to hospital
admission, and laboratory results were reviewed retrospectively.

2.2. MDCT Protocol

All included patients underwent chest non-contrast enhanced director computed tomography (MDCT)
scanning by 64–row MDCT (Lightspeed/ Revolution, GE Healthcare, Milwaukee, WI, USA) or a 16–slice
MDCT (Emition, Siemens, Erlangen, Germany) or a 16–row MDCT(Lightspeed, GE Healthcare, Milwaukee,
WI, USA) system. Scan parameters were as follows: 100-120 kV, 150–300 mA, 1or 5-mm-thick slice
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reconstructions, 23-cm FOV, and reconstruction matrix of 512×512. Scans were obtained from the
thoracic inlet to the caudal tip of the liver. Axial image at 1 or 5 mm and coronal image at 5 mm were
reconstructed for all patients. Lung and mediastinal windows were reviewed.

2.3. Image Analysis

All imaging data were conducted by two chest radiologists (K.Y., J.F., with 8 and 11 years of experience,
respectively) who were blinded to patients’ clinical data in interpreting chest CT images by consensus.
The CT imaging features were analyzed considering the following terms: (1) distribution
characteristics(e.g., periphery or central or mixed [periphery, de�ned as the location of the lesion in the
outer one-third of the lung, or the lesion that showed spread from the periphery to the pulmonary hilum;
otherwise it is considered as center], bilateral or unilateral, multifocal or unifocal,); (2) number of involved
lobes and segments); (3) patterns of the lesion (e.g., ground glass opacity[GGO, de�ned as hazy opacity
with preservation of bronchial and vascular margins, included mixed GGO], consolidation[de�ned as
opaci�cation that obscured underlying the margins of vessels and airway walls], crazy paving
pattern[de�ned as GGO with associated interlobular septal thickening], vascular enlargement[de�ned as
the diameter of the vessel of the lesion was thicker than that of the contralateral vessel], halo sign[de�ned
as a complete or almost complete ring of ground glass around consolidation; conversely, called reverse
halo sign], interlobular septal thickening, cavitation, air bronchogram sign, bronchial wall thickening); (4)
other abnormalities (e.g., thoracic lymphadenopathy[de�ned as lymph node size of ≥10 mm in short-
axis], subpleural line, pleural thickening, and �brous stripes).

A semi-quantitative CT score was used to quantify the extent of diseases on the basis of the area
involved [9]. Each lobe of the lung was given a score: score 0, 0% involvement; score 1, less than 5% of
the lobe; score 2, 5% to 25% of the lobe; score 3, 26% to 49% of the lobe; score 4, 50% to 75% of the lobe;
and score 5, more than 75% of the lobe. There was a score of 0–5 for each lobe, and the total CT score
was calculated by summing the �ve lobe scores (0-25). In addition, the number of involved lung lobes
and segments was counted. As a lesion was not connected with the other lesions, it was considered as
one lesion. when a large lesion involved more than one lung segment, the lesion was assigned to the
segment accounted for the largest proportion of the lesion. Both the subpleural line and each side of the
pleural thickening were counted as one lesion. Bronchial wall thickening, crazy paving pattern,
interlobular septal thickening, air bronchogram sign, halo sign, and reverse halo sign were identi�ed as
concomitant imaging manifestations.

2.4. Statistical Analysis

In our study, patients were assigned to group 1 (<50 years) and group 2 (50≥years) on the basis of age.
Statistical analyses were performed by using the SPSS analysis program (version 22.0, IBM).
Quantitative variables were expressed as mean (SD) or median (IQR) values. Shapiro-Wilk tests were used
to test the normality of quantitative variables. Non-parametric data were tested using the independent
Mann-Whitney U test or Kruskal-Wallis one-way analysis of variance. Categorical variables were reported
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as frequency rates and percentages and compared by Chi-squared test between groups. A P value of less
than 0.05 was considered signi�cant.

3. Results
3.1. Clinical Characteristics

In this study, 58 patients who had con�rmed ordinary COVID-19 pneumonia were retrospectively enrolled.
The clinical characteristics and laboratory results were exhibited in Table 1. The mean age of the patients
was 44.7±13.8 years (range13-70 years), without gender difference (28 men and 30 women). The median
duration of symptoms from illness onset to hospitalization was 3 days (IQR 1.0–5.3; range, 1-20 days).
At the onset of illness, the most common symptoms were fever (74.1 %) and dry cough (70.7%). Two
(3.4%) patients had decreased oxygen saturation. Two (3.4%) patients were asymptomatic, they were
treated for exposure to infected patients. On admission, most patients demonstrated lymphopenia
(60.3%) and elevated level of C-reactive protein (60.3%), some patients showed increased neutrophils
ratio (20.7%)

3.2. MDCT Findings

Of the 58 patients included, all patients presented abnormal imaging �ndings on chest CT (Table 2).
Forty-four (75.9%) patients showed bilateral lung involvement, 14 (24.1%) showed exclusively unilateral
lung involvement and ten of them had only one lesion. A total of 634 lesions were found, 445/634
(70.2%) lesions located in the lung periphery and 189/634 (29.8%) in the center. More than half of the
lesions (339/634, 53.5%) located in the lower lobes in 55 (94.8%) patients, 249 (39.2%) lesions in the
upper lobes in 49 (84.8%) patients. Although all lung lobes can be affected, the right lower lobe was most
frequently involved. Our �ndings showed that peripheral distribution was more prevailing in group 2 than
group 1 (P=0.02), while, central lesions showed no signi�cant differences between groups (P=0.62)
(Table 3). There were more lobes involved in group 2 than group 1 (P=0.024) but without signi�cant
differences of involved segments between groups (P=0.12) (Table 3). The most common involved lung
segment was posterior basal segment of the right lower lobe (74/634), followed by posterior segment of
the right upper lobe (71/634), apical-posterior segment of the left upper lobe (58/634), and posterior
basal segment of the left lower lobe (56/634).

On chest CT, the main �ndings were ground-glass opacity (GGO) (451/634, 71.1%) (Figure 1) and
consolidation (157/634, 24.8%) (Figure 2). Twenty-seven (46.6%) patients had only GGO (171/634,
27.0%), 5 (8.6%) patients showed only consolidation (48/634, 7.6%), and the others (44.8%) presented
mixed �ndings (415/634, 65.4%) (Figure 3). GGO can be accompanied by a crazy paving pattern (Figure
1), interlobular septal thickening, bronchial wall thickening, reverse halo sign. Consolidation with halo
sign (Figure 2) and consolidation or GGO with vascular enlargement might be noted (Figure 1). More than
half of the GGO distributed in the lung periphery, and nearly 1/3 of the consolidation in the lung center. In
our series, 10 (10/33, 30.3%) patients with 57 consolidations in group 1, and 11 (11/25, 44.0%) patients
with 100 consolidations in group 2. There were no signi�cant differences in the occurrence rate and the
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median number of consolidation between the two groups (P=0.282, P=0.36, respectively) (Table 3).
83(83/634, 13.1%) lesions whose maximum diameter was greater than 5cm were observed and this type
of lesion was more likely to occur in group 2 (19/25, 76%) than in group 1(12/33, 36.4%) (P=0.003) (Table
3). The largest lesion was usually located in the right lower lobe (27/58, 46.6%), followed by left lower
lobe (15/58, 25.9%), and right upper lobe (9/58, 15.5%).

The radiological scores on admission were summarized (Figure 4), and the difference of CT scores
between group1 and group 2 was evaluated in Table 3. Whether before or after grouping, there was no
signi�cant difference in the total CT score between the right lung and left lung (all P>0.1). Moreover, the
CT score of bilateral lungs, right lung and left lung in group 2 was signi�cantly higher than those of group
1 (all P < 0.05). Meanwhile, the CT score of each lobe in group 2 was also higher than that of group 1 (all
P<0.05), except for the middle lobe of the right lung (P=0.979).

4. Discussion
In this study, we investigated 58 patients with con�rmed ordinary COVID-19 pneumonia. The most
common clinical symptoms were nonspeci�c, including fever and dry cough. Laboratory results were
consistent with the characteristics of viral infection, such as lymphopenia, lymphocyte ratio decreased,
and elevated levels of C-reactive protein. Our �ndings are similar to the results of previous studies [10,
11]. In our presentation, most patients presented only GGO or GGO with consolidation pattern, with
peripheral and subpleural distribution in both lungs, and multiple lobes and segments were involved.
Interlobular septal thickening, crazy paving pattern, bronchial wall thickening, reverse halo sign, vascular
enlargement, and halo sign were observed.

In previous literature, the typical chest CT features of COVID-19 pneumonia, including multiple bilateral
GGOs or GGOs with consolidations, prominent peripherally distribution, and posterior part and lower lobe
predilection [5, 12-24]. The right lower lobes were most commonly involved due to the right bronchus is
short and straight, and the virus might tend to attach this location and cause infection[19]. On chest CT
of ordinary COVID-19 pneumonia in our cohort, most lesions (70.2%) occurred in the lung periphery, the
right lower lobe and the posterior basal segment of the right lower lobe were frequently infected (29.5%,
11.7%, respectively), which are consistent with the results of those previous studies. Thus, it may be
indicated that the distribution trend of lesions in the lung is similar in the types of COVID-19 pneumonia
(ordinary, severe, and critically severe types). Additionally, there were more peripheral lesions in the elder
group (age≥50years) than the younger group (age< 50years ) in our study.

In addition, ordinary COVID-19 pneumonia was mostly at the early stage and the severe and critically
severe COVID-19 pneumonia were signi�cantly older and had more lobes involved than ordinary COVID-
19 pneumonia[15, 23]. Similar �ndings of the elder patients tended to have more areas of lung
involvement were also reported by Song et al[13]. Shi et al[19]. reported that symptomatic patients had
more segments involved than symptomatic patients and the patients (CT scans done >1 to 2 weeks from
symptom onset) had the highest mean number of involved segments. As well, our result also showed that
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more lobes involved in the elder group (age≥50years) than the younger group (age< 50years ). Therefore,
we considered that elder patients might have more lung lobes involvement and more peripheral lesions in
both ordinary COVID-19 pneumonia and severe/critical COVID-19 pneumonia. The original lesion located
in the peripheral area could extend to the pulmonary hilum in large lesions or when the disease
aggravated[23]. In our study, a total of 31 patients with 83 (13.1%) lesions with a maximum diameter
greater than 5cm were observed, and this type of lesion was more likely to occur in the elder group than in
the younger group (P=0.003). This �nding also supports that the degree of lung injury in elder patients
was more severe than younger patients.

As is well known, the chest CT manifestation of COVID-19 pneumonia changed rapidly and diversely at
different stages[18, 19, 23], which are mainly related to pathogenesis. In our cohort, 27 (46.6%) patients
had only GGO (171/634, 27.0%), which consistent with the early manifestations that the GGO pattern was
the predominant CT �nding in the early stage of COVID-19 pneumonia [13, 16, 19, 24, 25], probably
because at �rst the virus mainly affects the terminal bronchioles and their surrounding pulmonary
parenchyma with alveolar edema and interstitial in�ltration of pulmonary lobules. In the Shi et al[19].
study, the GGO pattern was the predominant CT �nding throughout the course of the disease, and the
GGO continued to decrease and a transition to consolidation and mixed pattern development from the
�rst week to the third week after symptom onset. In our presentation, 21(36.2%) patients had
consolidation and of whom 5 (8.6%) patients had only consolidation. Consolidation appears, which
might indicate that the in�ammatory exudation and atypical enlarged pneumocytes �ll the intra-alveolar
spaces[26]. Furthermore, a study described that there were signi�cantly more consolidation lesions and
less GGO lesions in elder patients than in younger patients[13]. However, there were no signi�cant
differences in the occurrence rate and the number of consolidation between the elder patients and
younger patients in our study (P=0.28, P=0.36, respectively). Huang et al. also found that the intensive
care unit (ICU) patients on admission had more consolidations than non-ICU patients on chest CT
images[27]. In addition, some reports described that the consolidation was signi�cantly more frequent in
severe/critical patients compared with the ordinary group and considered that consolidation might be an
index to re�ect disease progression and consolidation increases as disease course extend [5, 13, 15-17,
23]. That may be why we found no signi�cant difference in consolidation between the groups in our
study since all the cases were ordinary type.

Interlobular septal thickening, crazy paving pattern, bronchial wall thickening, and vascular enlargement
were observed in our study, but no signi�cant difference was found between the elder group and the
younger group. Xu et al[23]. considered that the thickened interlobular septa could indicate the
progression of the disease. Li et al[15]. also reported that the severe/critical patients had a higher
incidence of linear opacity, interlobular septal thickening, crazy-paving pattern, and bronchial wall
thickening compared with the ordinary group. Pan et al[16]. suggested that the crazy-paving pattern can
be as another indicator to evaluate the disease course because the lesions will absorb without crazy-
paving pattern on the absorption stage. Compared with the early-phase disease, the advanced-phase
disease was characterized by signi�cantly increased frequencies of reticular pattern, �brotic streaks,
subpleural line, air bronchogram, and pleural effusion[24]. In our series, some patient's �rst CT
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appearance already present consolidation, interlobular septal thickening, crazy-paving pattern, or
bronchial wall thickening, due to they might have a long incubation period or miss the best time to the
hospital. Reverse halo sign, uncommon CT imaging manifestation, was observed in 5 patients in our
series, but it also can happen in pulmonary mucormycosis, invasive pulmonary aspergillosis, bacterial
pneumonia, etc[28]. In our study, an uncommon halo sign was observed in 18 patients, which can be
found in infectious, in�ammatory, and neoplastic conditions of the lung.

In 2005, Chang et al. applied CT score to quantify the extent of the severe acute respiratory syndrome
(SARS) on the basis of the lung area involved[9]. Li et al. [15]considered that the CT scores of the
severe/critical patients were signi�cantly higher than those of the ordinary patients, and CT scores were
able to accurately distinguish between severe/critical patients and the ordinary patients (AUC = 0.87), and
at a cut-point of 7 maximizing sensitivity (80.0%) and speci�city (82.8%). In the course of the evolution of
COVID-19) pneumonia, most patients showed that the total CT score increased to approximately ten days
from symptoms onset and reached its peak at 10 days, and then gradually decreased[16]. Our study used
a similar approach to assess the extent of lung disease. Our �nding demonstrated that the total CT score
of both lungs, right lung and left lung of the elder patients were signi�cantly higher than those of the
younger patients. In addition, compared with the younger group, the older group had a higher CT score in
each lobe, except for the right middle lobe. Those �ndings may indicate that the elder population with
ordinary type may be readily to progress. The lower lobes were more inclined to be involved with higher
CT score and the total CT score in the progressive stage was greater than that of the early stage in the
study by Pan et al[16]. In our series, the largest lesion was usually located in the right lower lobe (27/58,
46.6%) and left lower lobe (15/58, 25.9%). Those �ndings may suggest that the lower lobes appear to
have a higher CT score than other lobes due to the lower lobes are easy to be invaded by the virus and the
largest lesion was often located in the lower lobe. Old age might be risk factors for poor prognosis for
COVID-19 pneumonia[15, 19, 29, 30]. Combined with our �ndings that the elder patients had a higher CT
score and more lung lobes involved than younger patients, we support the older age of patients might be
a risk factor of disease severity.

There were several limitations to this study. First, we lacked follow-up CT data, due to our institution was
not a designated hospital for the treatment of COVID-19 pneumonia. We will collect more follow-up CT
data to describe the progress and prognosis of the disease in the future. Secondly, the analysis was
limited to patients with ordinary 2019-nCoV pneumonia, the sample size is relatively small. Thirdly, the CT
scanning parameters of different institutions were not consistent, some uncommon imaging �ndings
such as tiny pulmonary nodules might be underestimated on CT images with 5 mm slice thickness or
more.

In summary, ordinary COVID-19 pneumonia on chest CT generally manifested as multiple GGO and
consolidation in the bilateral lung, with peripheral or mixed distribution, and lower lobe predilection. There
were more lung lobes involved in the elder group (age≥50years) than the younger group (age< 50years).
The CT score of each lobe in elder patients was higher than younger patients, except for the middle lobe
of the right lung, the lesions with a maximum diameter larger than 5cm were more likely to occur in the
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elder group than the younger group. The older age may be an indicative factor for disease progression in
ordinary type, clinicians must pay close attention to this population.
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Tables
Table 1. Clinical characteristics and laboratory findings in 58 patients with ordinary COVID-19 pneumonia

Clinical data  Number (%) 
   n=58

  Age (y)  44.7±13.8

  Onset of illness to hospital (d)  3 (1.0-5.3)

  Sex   

  Male  28 /58 (48.3%)

  Female  30 /58 (51.7%)

  Symptoms and Signs    

    Temperature    

    Normal   15/58 (25.9%)

    Fever  43/58 (74.1%)

       37.3–38.0 C   27/58 (46.6%)

       38.1–39.0 C   15/58 (25.9%)

       >39.0 C   1/58 (1.7%)

  Cough  41/58 (70.7%)

  Expectoration  5/58 (8.6%)

  Headache  4/58 (6.9%)

  Diarrhea  2/58 (3.4%)

  Generalised weakness  5/58 (8.6%)

  Dizziness  4/58 (6.9%)

  Pharyngalgia  2/58 (3.4%)

    Decreased oxygen saturation  2/58 (3.4%)

Laboratory findings   

    Leucopenia  5 (8.6%)

Lymphopenia  35 (60.3%)

    Lymphocyte ratio decreased  22 (37.8%)

   Neutrophil ratio increased  12 (20.7%) 

    C-reactive protein increased  35 (60.3%)

Data are n (%), mean (SD), median (IQR)
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Table 2. CT imaging findings in 58 patients with ordinary COVID-19 pneumonia
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Imaging findings No. of patients (%)
 (n=58)

No. of lesions (%) (n=634)

Distribution     

    Peripheral 26 (44.8%) 97 (15.3%)

    Central 2 (3.5%) 2 (0.3%)

    Mixed 30 (51.7%) 535 (84.4%)

    Single   10 (17.2%) 10 (1.6%)

    Multiple  48 (82.8%) 624 (98.4%)

Involved lung lobes and segments    

  Right upper lobe 39 (67.2%) 141 (22.2%)

    Apical segment 8 (13.8%) 26 (4.1%)

    Posterior segment  31 (53.4%) 71 (11.2%)

    Anterior segment  23 (39.7%) 44 (6.9%)

  Right middle lobe 26 (44.8%) 46 (7.3%)

    Lateral segment  19 (32.8%) 27 (4.3%)

    Medial segment  14 (24.1%) 19 (3.0%)

  Right lower lobe  48 (82.8%) 187 (29.5%)

    Dorsal segment 30 (51.2%) 50 (7.9%)

    Medial basal segment  17 (29.3%) 19 (3.0%)

    Anterior basal segment 14 (24.1%) 15 (2.4%)

    Lateral basal segment  20 (34.5%) 29 (4.6%)

    Posterior basal segment  32 (55.2%) 74 (11.7%)

  Left upper lobe 35 (60.3%) 108 (17.0%)

    Apical-posterior segment 27 (46.6%) 58(9.1%)

    Anterior segment  7 (12.1%) 11(1.7%)

    Superior lingual segment 13 (22.4%) 15(2.4%)

    Inferior lingual segment 17 (29.3%) 24(3.8%)

  Left lower lobe  36 (62.1%) 152 (24.0%)

    Dorsal segment 26 (44.8%) 40(6.3%)

Anterior-medial basal segment  20 (34.5%) 29(4.6%)

    Lateral basal segment  22 (37.9%) 27(4.3%)

    Posterior basal segment  29 (50.0%) 56(8.8%)

Pattern of lesion    

    GGO 53 (91.4%) 451(71.1%)

    Consolidation 21 (36.2%) 157(24.8%)

    Pleural thickening 5 (8.6%) 7(1.1%)

    Subpleural line  6 (19.0%) 9(1.4%)

    Fibrous stripes 5 (8.6%) 10(1.6%)

    Interlobular septal thickening 12 (20.7%) 37(5.8%)

    Crazy-paving pattern 9 (15.5%) 28(4.4%)

    Bronchial wall thickening 7 (12.1%) 15(2.4%)

    Vascular enlargement 8 (13.8%) 12(1.9%)
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    Halo sign 18 (31.0%) 44(6.9%)
    Reverse halo sign  5 (8.6%) 7(1.1%)

    Air bronchogram sign 10 (17.2%) 15(2.4%)

Data are n (%). GGO= ground glass opacity

 

 

Table 3. The difference of CT features between group 1 (<50 years) and group 2 (50≥years)

 
  Parameter

Total (n=58) Group 1 (n=33) Group 2 (n=25) P Value

Radiological score     

Bilateral lungs 5 (2-7.25) 3 (2-6) 6 (4.5-9.5) 0.003

Right lung 3 (1.75 -4.25) 2 (1-3.5) 3 (2.5-5.5) 0.012

Left lung 2 (1-3) 1 (0-2) 3 (2-4.5) 0.002

Right upper lobe 1 (0-1.25) 1 (0-1) 1 (1-2) 0.004

Right middle lobe 0 (0-1) 0 (0-1) 0 (0-1) 0.979

Right lower lobe  1 (1-2) 1 (1-2) 2 (1-3) 0.043

Left upper lobe 1 (0-1) 0 (0-1) 1 (0.5-2) 0.001

Left lower lobe  1 (0-2) 1 (0-2) 2 (1-3) 0.031

CT pattern      

Consolidation                    (No. of patients [%] ) 21 (36.2%) 10 (30.3%) 11 (44.0%) 0.282

Consolidation
(No. of lesions)

0 (0-1) 0 (0-1) 0 (0-1.5) 0.36

Lesion distribution
(No. of lesions)

    

Central  1 (0-3.25) 1 (0-3.5) 1 (0-3) 0.62

Peripheral  4 (2-13) 3 (1-7) 7 (3-17.5) 0.022

Number of involved lobes 4 (2.0-4.25) 3 (1.5-4) 4 (3-5) 0.024

Number of involved segments 5 (2.0-10.0) 4 (1.5-9.5) 7 (3.5 -11) 0.120 

Maximum diameter 
(No. of patients [%])

31 (53.4%) 12 (36.4%) 19 (76%) 0.003

Data are n (%), median (IQR)

Figures
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Figure 1

CT features of ordinary COVID-19 pneumonia. A. An axial CT image without contrast demonstrates crazy-
paving pattern (GGO with intralobular septal thickening, red box), GGO (red arrow). B. A coronal CT image
shows vascular enlargement (red arrow). COVID-19, corona virus disease 2019; GGO, ground-glass
opacity.

Figure 2

Various lesions of an included case. Axial CT images show multiple consolidations in bilateral lungs,
consolidation with “halo sign” (red arrow) can be observed in right lung.
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Figure 3

Axial CT images demonstrate multiple lesions of subpleural GGO (red arrow) with consolidation (red
circle). GGO, ground-glass opacity.



Page 18/18

Figure 4

58 patients with ordinary COVID-19 pneumonia are grouped by age of the patient: group 1 (<50 years,
n=33), group 2 (50≥years, n=25). The CT score of the bilateral lungs, right lung, left lung and all lobes in
every patient is shown by heatmap, and the colors in the heatmap indicate the value of the CT score.


