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CLINICAL CHARACTERISTICS AND CT FEATURES OF CORONAVIRUS DISEASE 2019 
(COVID-19) PNEUMONIA IN PATIENTS WHO WERE ADMITTED TO CLINICAL HOSPITAL 
“PROF. N. OBLU” (Abstract): On March 11, 2020, World Health Organization (WHO) pronounce 
the presence of a pandemic with a new coronavirus,which was named 2019 novel coronavirus 
(2019-nCoV) or severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).We retrospec-
tively reviewed CT images and clinical and laboratory data of 18 patients with suspected COVID-19 
infection and respiratory symptoms from April 8, 2020 to May 21, 2020. Of the 18 patients known 
or suspected of having COVID 19 infection, 11 (61,1%) were men and 7 (38,9%) were woman. 
Routine blood tests showed elevated erythrocyte sedimentation rate in 4 (80%) of them and 3 (40%) 
had leukocytosis. Three had diabetes, two had chronic kidney disease, five had a form of cancer, 
two had obesity,. Regarding the imaging aspects it was found that ground glass opacity present in 
18/ 18 patients, the crazy-paving pattern was present in 9/ 18 (50%) patients. Consolidation was 
observed in 6/ 18 patients (33,3%) In conclusion, chest CT findings for patients who were admit-
ted or were consulted to Clinical Hospital „Prof. N. Oblu”, Iasi, Romania with suspected coro-
navirus disease (COVID-19) pneumonia showed that the disease has a mixed and diverse pattern, 
with both lung parenchyma and interstitium involved. Key words: COVID 19, GROUND GLASS 
OPACITY, CRAZY PAVING 

INtROduCtION
In December, 2019, a series of pneumonia 

cases of unknown cause emerged in Wuhan, 
Hubei, China, with clinical presentations great-
ly resembling viral pneumonia. Deep sequenc-
ing analysis from lower respiratory tract sam-
ples indicated a novel coronavirus, which was 
named 2019 novel coronavirus (2019-nCoV) or 
severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2). 

Coronaviruses are enveloped non-segmented 
positivesense RNA viruses belonging to the 
family Coronaviridae and the order Nidovirales 
and broadly distributed in humans and other 
mammals. Although SARS-CoV-2 is a member 
of the coronavirus family and most human cor-

onavirus infections are mild, this new type of 
betacoronavirus that infects humans is more 
infectious than SARS-CoV on the basis of the 
current epidemic. 

On March 11, 2020, World Health Organiza-
tion (WHO) described the global COVID-19 
outbreak as a pandemic.

The main symptoms of COVID-19 are sore 
throat, fever, dry cough, fatigue and shortness 
of breath. Some individuals can be asympto-
matic and may also become the contagious 
source of SARS-CoV-2. 

SARS-CoV-2 nucleic acid testing by reverse 
transcription-polymerase chain reaction (RT-
PCR), is the golden standard for the diagnosis 
of COVID-19.
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ObJECtIvE
The purpose of this study was to investigate 

18 subjects who were admitted or were con-
sulted to Clinical Hospital „Prof. N. Oblu”, 
Iasi, Romania with suspected coronavirus dis-
ease (COVID-19) pneumonia, report clinical 
and laboratory findings and describe the CT 
features of this epidemic disease. 

mAtERIALS ANd mEthOdS
We retrospectively reviewed CT images and 

clinical and laboratory data of 18 patients with 
suspected COVID-19 infection and respiratory 
symptoms from April 8, 2020 to May 21, 2020. 

Laboratory testing for COVID-19 should be 
performed for suspected cases according to the 
following criteria:
1. a patient with acute respiratory tract infec-

tion (sudden onset of at least one of the 
following: cough, fever, shortness of breath 
AND with no other aetiology that fully ex-
plains the clinical presentation AND with a 
history of travel or residence in a country/
area reporting local or community transmis-
sion during the 14 days prior to symptom 
onset;

OR
2. a patient with any acute respiratory illness 

AND having been in close contact with a 
confirmed or probable COVID-19 case in 
the last 14 days prior to onset of symptoms;

OR
3. a patient with severe acute respiratory infec-

tion (fever and at least one sign/symptom of 
respiratory disease (e.g., cough, fever, short-
ness breath) AND requiring hospitalisation 
(SARI) AND with no other aetiology that 
fully explains the clinical presentation.
The clinical data including gender, age, 

course, comorbidities, epidemiologic charac-
teristics, laboratory results and CT findings 
were collected and analyzed retrospectively.

All CT scans were obtained using Toshiba 
Aquilion 16 scanner and it were done from the 
level of the thoracic entrance to the inferior 
level of the costophrenic angle with patients in 
a supine, head-first position and breath-holding 
manner, and the following parameters were used: 
slice thickness 5 mm, tube voltage 120 kV. 
Images were reconstructed with a slice thick-
ness of 3 mm and an interval of 1 mm. The 
reconstructed CT images were transmitted to 
the workstation and picture archiving and com-

munication systems (PACS) for multiplanar re-
construction post-processing. The images were 
viewed in lung window settings (width, 1000–
1500 HU; level,700 to −550 HU) and medi-
astinal window settings (width, 300–350 HU; 
level, 30–40 HU).

Each chest CT exploration was evaluated by 
a radiologist and the specialist described the 
distribution and the CT signs of the lesions. 
Each report was focused in the following as-
pects:
1. lesion distribution: left, right lung or bilat-

eral lung; 
2. lesion location: peripheral, central or both; 
3. lobes involved; 
4. lesion characteristics: Ground Glass Opac-

ity (GGO), consolidation; 
5. other signs in GGO: reticulation, air bron-

chogram, and vascular enlargement; 
6. other findings: halo sign, interlobular sep-

tal thickening, crazy-paving pattern, pleural 
thickening and pleural effusion
a. GGO was defined as hazy opacity that 

did not obscure underlying bronchial and 
vascular margins; 

b. consolidation was the opacity with ob-
scuration of bronchial and vascular struc-
tures; 

c. reticulation is a collection of innumerable 
small linear opacities;

d. halo sign is a ground-glass opacity sur-
rounding a nodule or mass; 

e. interlobular septal thickening is thin lin-
ear opacities at right angles to and in 
contact with the lateral pleural surfaces 
near the lung bases; 

f. crazy-paving pattern was defined as thick-
ened interlobular septa and intralobular 
lines superimposed on a background of 
GGO, resembling irregularly shaped pav-
ing stone.

RESuLtS
A total of 18 patients (mean age 53,6 years; 

range 20-82 years) with COVID- 19 pneumonia 
were included in the study. Eleven of the 18 
patients (61,1%) were men (mean age 52,2 
years; range 26-78 years), and 7 (38,9%) were 
women (mean age 55,7 years; range, 20-82 
years).

Routine blood tests were performed for 5 of 
the 18 patients and of these patients, four (80%) 
had increased erythrocyte sedimentation rate, 
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sex no. of patients/ total patients
male 11/ 18
female 7/ 18

laboratory test finding no. of patients/ total patients tested
increased leukocyte count 3/5
decreased lymphocyte count 2/ 5
increased erythrocyte sedimentation rate 4/ 5

accompanying condition or disease no. of patients/ total patients
congestive heart failure 2/ 18
diabetes 3/ 18
hepatic cirrhosis 1/ 18
chronic kidney disease 2/ 18
cancer 5/ 18
cerebral infarction 2/ 18
hemiparesis/ hemiplegia 3/ 18
obesity 2/ 18

TAbLE 1 
Demographic and Clinical Characteristics of Patients With Covid 2019 Pneumonia

TAbLE 2 
Chest CT findings

CT Features Analysis no. of patients/ total patients %

Ground Glass Opacity (GGO) 18/ 18 100%
Multilobe involvement (> 2 lobes) 13/ 18 72,2%
bilateral distribution 14/ 18 77,7%
Posterior Involvement 18/ 18 100%
GGO location (peripheral) 18/ 18 100%
Consolidation 6/ 18 33,3%
Crazy-paving pattern 9/ 18 50%

Subsegmental vessel enlargement (> 3 mm) 2/ 18 11,1%
Tree-in-bud sign 2/ 18 11,1%

Pleural effusion 3/ 18 16,6%

two (40%) had decreased lymphocyte count, 
but with normal or increased leukocyte count.

Two patients had a history of congestive 
heart failure, three had diabetes, one had he-
patic cirrhosis, two had chronic kidney disease, 
five had a form of cancer, two had obesity, two 
had cerebral infarction and three had hemipa-
resis or hemiplegia. Table 1 summarizes the 
demographic and clinical characteristics of the 
patients.

Ground Glass Opacity (GGO) were present 
in 18/ 18 patients (100%), multilobe involve-
ment (> 2 lobes) was observed in 13/ 18 pa-
tients (72,2%), peripheral GGO location and 
posterior involvement were both present in 18/ 
18 patients (100%), 14/ 18 (77,7%) patients 
had bilateral GGO distribution. A simultaneous 
involvement of all five lobes was observed in 
4/ 18 patients (22,2%) (fig. 2).

The crazy-paving pattern was present in 
9/18 (50%) patients, the tree-in-bud sign and an 
enlarged subsegmental vessel (defined as vessel 
diameter > 3 mm), were both observed in 2/18 
patients (11,1%) (fig. 2.c). Consolidation was 
observed in 6/ 18 patients (33,3%) and pleural 
effusion was detected at 3/ 18 patients (16,6%). 
Table 2 summarizes the chest CT findings.

Only one patient had follow-up CT scan. 
Initial CT scans showed Ground Glass Opacity 
in the inferior lobe of the right lung. The sec-
ond scan revealed the extension of the GGO 
with crazy-paving pattern and in the inferior 
lobe of the left lung it was detected a consolida-
tion with air bronchogram (which is formed by 
bronchus containing air in consolidation). Also 
on this images were detected some discrete 
findings compatible with pulmonary embolism. 
(fig. 3).
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                      a                                            b                                          c   
Fig. 1. CT scans in axial sections, lung window, in which areas of ground glass opacity 

are detected in one or two lobes, suggestive for slight  and moderate changes

                    a                                           b                                          c
Figure 2. Chest CT in axial sections, which highlights the presence of ground glass opacity 
with septal thickening (a), foci of alveolar consolidation (b) with “crazy paving” pattern (c), 

suggestive for severe changes

                      a                                          b                                          c
Figure 3. Chest CT aspects of a patient with pulmonary changes suggestive of Covid 19 infection in 

association with significant pulmonary thromboembolism, present in the pulmonary arteries, bilaterally

Five (27,7%) of the 18 patients (mean age 
50 years; range 20-78 years) were declared 
deceased and 4 of them had one or more ac-
companying condition or disease.

Five (27,7%) of the 18 patients (mean age 
47,6 years; range 34-62 years) were declared 
healed and were discharged and 4 of this five 
patients had one or more accompanying condi-
tion or disease.

Eight of the 18 patients (38,9%) were admit-
ted to Clinical Hospital of Infectious Diseases, 

Iaşi, Romania and were in our hospital just for 
a Neurology or Neurosurgery consultation and 
for chest CT examination.

dISCuSSION
COVID-19 pneumonia is a new, highly con-

tagious viral pneumonia caused by a novel co-
ronavirus (SARS-CoV-2) of unclear origin. In 
this study, we investigated 18 patients with 
COVID-19 pneumonia. Of the 18 patients in 
our COVID-19 cohort, only six (33,3%) had 
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consolidation, but all of them had Ground Glass 
Opacity. Three of the 18 patients (16,6%) had 
pleural effusion and there were other findings 
like: the crazy-paving pattern was present in 9 
of the 18 (50%) patients, the tree-in-bud sign 
and an enlarged subsegmental vessel were both 
detected in two of the 18 patients (11,1%).

In our patients with COVID-19, the distribu-
tion of disease was predominantly peripheral 
(subpleural) and confined to the middle, lower 
and posterior zones of the lung on the initial 
chest CT. Follow-up CT showed that, as the 
disease advanced, consolidation and coalescing 
infiltrates pervaded the lungs; in fact, in some 
patients, all five lobes of both lungs were af-
fected, with CT showing white lungs.

CONCLuSIONS
In conclusion, chest CT findings for patients 

who were admitted or were consulted to Clini-
cal Hospital „Prof. N. Oblu”, Iasi, Romania 
with suspected coronavirus disease (COVID-19) 
pneumonia showed that the disease has a mixed 
and diverse pattern, with both lung parenchyma 
and interstitium involved. 

The preponderance of ground-glass abnor-
mality and a single lobe could suggested that 
the disease was in its early phase. (Figure 1) 
CT signs of aggravation and repair (like devel-
opment of crazy paving or fibrosis) coexisted 
in examinations of patients with posible ad-
vanced-phase disease. Consolidation or pleural 
effusion might occur in the advanced phase.
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