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Pandemia covid-19: perfil del afectado y protagonismo de la tomografia computarizada en neumonia por sars-cov-2

RESUMO

Objetivo: analisar o papel da tomografia computadorizada de torax na avaliagao do acometimento populacional por pneumonia
durante a pandemia de COVID-19, em 2020. Método: Trata-se de um estudo retrospectivo onde foram analisados os laudos
e imagens de 103 pacientes, internados no periodo de 01 a 30 de abril de 2020, com suspeita de pneumonia por COVID-19,
Fortaleza, Ceara. Resultado: O quantitativo de pacientes que apresentaram imagens sugestivas para COVID-19 foi de 65% dos
pacientes admitidos. A média geral de idade dos pacientes com tomografia positiva para infeccao foi de 58,68 anos. Os principais
achados descritos em laudos analisados foram: padrao de vidro fosco em 97,01% dos casos, consolidagoes parenquimatosas em
13,43%, estrias em 29,85% e derrame pleural em 4,47% dos pacientes examinados. Conclusao: A tomografia computadorizada
de térax demonstra protagonismo como ferramenta diagnostica e tem sido determinante para o isolamento e monitoramento
de grande parcela dos pacientes infectados.
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ABSTRACT

Objective: this study aimed to analyze the role of thoracic computed tomography in the evaluation of the involvement of the po-
pulation with pneumonia during the COVID-19 pandemic in 2020. Method: This is a retrospective study in which the reports and
images of 103 patients hospitalized from April 1 to 30, 2020, with suspected COVID-19 pneumonia, in Fortaleza, Ceara, were
analyzed. Result: The number of patients who presented images suggestive of COVID-19 was 65% of hospitalized patients. The
overall mean number of patients with positive tomography for infection was 58.68 years. The main findings described in the
analyzed reports were: ground glass pattern in 97.01% of the cases, parenchymic consolidations in 13.43%, stretch marks in
29.85% and pleural effusion in 4.47% of the patients examined. Conclusion: Computed tomography of the chest is a highlight as
a diagnostic tool and has been decisive for the isolation and follow-up of most infected patients.
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RESUMEN

Objetivo: Este estudio tuvo como objetivo analizar el papel de la tomografia computarizada del térax en la evaluacion de la
afectacion de la poblacion por neumonia durante la pandemia de COVID-19 en 2020. Método: Se trata de un estudio retros-
pectivo en el que se analizaron los informes e imagenes de 103 pacientes hospitalizados del 1 al 30 de abril de 2020, con sos-
pecha de neumonia por COVID-19, Fortaleza, Ceara. Resultado: El nmero de pacientes que presentaron imagenes sugestivas
para COVID-19 fue del 65% de los pacientes ingresados. La edad media global de los pacientes con tomografia positiva para

la infeccion fue de 58,68 anos. Los principales hallazgos descritos en los informes analizados fueron: patron de vidrio mate en
el 97,01% de los casos, consolidaciones parenquimatosas en el 13,43%, estrias en el 29,85% y derrame pleural en el 4,47% de
los pacientes examinados. Conclusion: La tomografia computarizada del térax demuestra protagonismo como herramienta
diagnostica y ha sido determinante para el aislamiento y seguimiento de una gran parte de los pacientes infectados.
DESCRIPTORES: Pandemia; Tomografia Computarizada; Torax; Covid-19.
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INTRODUCTION

In December 2019, cases of severe pneu-
monia of unknown cause were reported in
Wuhan, Hubei Province, China. A new
strain of coronavirus belonging to the same
family of viruses that causes severe acute
respiratory syndrome (SARS) and Middle
Eastern respiratory syndrome (MERS), as
well as the 4 human coronaviruses asso-
ciated with the common cold, was subse-
quently isolated from the lower respiratory
tract of 4 case samples on January 7th,
2020. 1 The pandemic originated in the
province of Hubei, China, spread to more
than 215 countries, surpassing, at the end
of April 2020, 3.25 million infected people
and 230 thousand deaths. Viral infection,
severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), may be asympto-
matic or may result in mild to severe symp-
tomatic disease (COVID-19).2,3

The National Health Commission of
the People's Republic of China, in Febru-
ary 2020, launched the 5th edition of the
“Diagnosis and Management Plan for New
Coronavirus Pneumonia” and highlighted
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the role of Computed Tomography (CT)
in Hubei Province to promote early detec-
tion and isolation. CT may play a more im-
portant role in the management of patients
with COVID-19, from diagnosis to quali-
tative and quantitative monitoring. 4

Chest images were used to monitor
patients, demonstrating the evolution of
pneumonia, providing clear and dynamic
information about lung lesions, including
multiplanar and three-dimensional volu-
metric reconstructions. 5,6 The exam can
also provide quantitative information, in-
cluding percentage of involvement by le-
sions and mean density values of the lung
parenchyma. 7,8

The typical findings of pneumonia
caused by COVID-19 are nonspecific, as
well as for other pulmonary infections, in
addition to varying according to the clini-
cal stage of the disease in each individual.
9 Therefore, the pattern found in the ima-
ges must always be correlated with clinical
symptoms and laboratory results. The defi-
nitive diagnosis of the disease must be con-
firmed using the RT-PCR test. 9,10

Tomographic manifestations of CO-

VID-19 pneumonia generally are presen-
ted by a lesion that originates from a round
nodule in the center of the secondary lung
lobe, which is usually shown as round grou-
nd-glass opacity at onset, later extending to
all secondary lung lobes, forming irregular
lobular images. 11,10 Inflammatory sti-
mulation leads to thickening of the lesion’s
blood vessels, which results in correspon-
ding changes seen on the images. 10

Studies have shown that computed to-
mography plays a leading role in the ecarly
diagnosis and follow-up of pulmonary
involvement by COVID-1912. Through
what was mentioned above, this study ai-
med to analyze the main characteristics of
the population involvement by pneumo-
nia of viral etiology Sars-Cov-2 during the
COVID-19 pandemic, in the city of Forta-
leza - Cear3, in 2020.

METHODS

The present study is characterized as a
descriptive and retrospective survey with
a quantitative approach, as it gathers data
on the results verified in image analysis and



examination reports, Computed Tomogra-
phy of the Chest of patients coming from
the emergency service, who underwent
exams for the diagnosis, staging and moni-
toring of response-treatment of pneumonia
caused by COVID-19, in the period from
April Ist to 30th, 2020.

The sample consisted of tomographic
images of the chest of 103 patients. For the
composition of the sample, the following
inclusion criteria were considered: images
of patients of both sexes and of any age,
with suspected diagnosis of pneumonia
caused by COVID-19, referred by the
emergency center attached to the afore-
mentioned radiology service, with medical
request to perform a chest computed to-
mography during the month of April 2020.
Images of patients who did not meet the
previously reported inclusion criteria were
excluded.

This research was carried out within
the computerized tomography service of
Clinica Omnimagem, located in the city
of Fortaleza — Cear4. All images were ac-
quired without the need for administra-
tion of contrast media. For this procedure,
a 32-channel Multislice Canon/Toshiba
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Computed Tomography equipment Ca-
non/Toshiba Model Alexion (TOSHIBA
Medical do Brasil Ltda), duly calibrated
and approved for clinical use was used.

Data analysis was performed using the
PAD PRISM version 5.0 software, where
the images acquired and the most relevant
findings demonstrated in the reports issued
by the service were approached using des-
criptive statistics resources of a univariate
nature, including frequency measures. The
instrument used for data collection was the
Picture Archiving and Communication
System database (PACS System), through
which we will retrieve the images of pa-
tients admitted under emergency care.

To compose the theoretical framework
of this work, a search was performed for
articles published in the main scientific da-
tabases (CAPES periodicals, PUBMED,
Google Scholar), between 2020 and 2021,
using the keywords "Computerized Tomo-
graphy", "Thorax " and "COVID-19".

A waiver from the application of the In-
formed Consent Term - TCLE was reques-
ted because it is a retrospective research
based on images filed in the database of the
transferringclinic. The project of this resear-

Tabela 1. Principais achados descritos nos laudos médicos de pacientes encaminhados

do servico de emergéncia, em Fortaleza, Ceara, 2020.

PATIENTS WITH THE
FINDINGS DESCRIBED IN ':ﬂ‘gf&g;:?;gg;: REFERRED PATTERN
REPORT CHANGE AMONG INFECTED
INDIVIDUALS (%)
Frosted Glass Pattern 65 97,01
Parenchymal

Consolidations oE) e
Presence of Stretch Marks 20 29,85
Pleural effusion 03 04,47

Source: Survey data, 2021.

ch was submitted to the Ethics Committee
5054 - UFC - Federal University of Ceard
/ PROPESQ-UEFC, via Plataforma Brasil,
under CAAE n° 51471221.5.0000.5054
and Protocol n° 101954/2021. During the
entire research process, especially in the in-
formation gathering phase, all ethical pre-
cepts established in Resolution No. 466/12
of CNS/MS/BRASIL were respected.

RESULTS

A total of 103 patients were admitted,
with a mean age of 55,87 years, from the
emergency department of the Central Hos-
pital of Fortaleza for a chest computed to-
mography exam during the month of April
2020 (first wave of the COVID-19 pande-
mic) , among which 57 were men, compri-
sing 55.30% of the individuals examined
and 46 were women (44,70%).

The number of patients who presented
images suggestive of COVID-19 was 67,
corresponding to 65% of the total number
of patients admitted during that period.
The overall mean age of patients with po-
sitive tomography for infection was 58.68
years and 58% of patients with positive to-
mography for pneumonia were men (39).

The main findings described in the
computed tomography reports of the chest
analyzed were: Ground Glass Pattern in
97,01% of the cases, Parenchymal Conso-
lidations in 13,43 % of the exams, Stretch
Marks in 29,85% and Pleural Effusion in
4,47% of the examined patients (‘Table 1)

The lesions found in the lung parenchy-
ma showed a peripheral pattern in 53,73%
of cases (36 patients), with bilateral invol-
vement of the lungs in 56 exams, corres-
ponding to 83,58% of all positive cases
observed on chest computed tomography,
as shown in Figure 1.

In 88,05% of the affected patients (59),
involvement of the lower lung lobes was ob-
served, while the involvement of the upper
lung lobes was detected in 64,17% of the
positive patients (43) for the infection.

The observation of sparse contents in
the lung parenchyma was described in 34
computed tomography reports of the chest
positive for pneumonia of probable viral
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Figure 1. Computed tomography of the chest - 3D reconstruction

Z
JN:
Segmentado

VR:Cor original

Vitrea®

Source: Survey data, 2020. (A and B) Examples of Computed Tomography Chest images of patients suspected of being infected by COVID-19. Three-dimensional re-
construction showing parenchymal lesions (yellow areas) of predominantly peripheral pattern (ground-glass pattern opacities) with bilateral involvement of the lungs.

Figure 2. Computerized Chest Tomography Examination

%

Source: Research data,%io. Hci)gh ResoILcJ’tibn CTLimages of the chest in coronal (A) and axial (B) planes

showing parenchymal consolidations (arrows) in the posterior lung region, bilaterally.

Source: Research data, 2020. CT images of the chest in coronal (A) and axial (B) planes demonstrating ground-glass
pattern opacities (arrows) in the lung parenchyma, bilaterally

cities of rounded morphology, predomi-
nantly in the peripheral regions of the lung
lobes and in posterior regions, often at the
bases. 12

The involvement by COVID-19 is, in

most cases, multilobar and bilateral. In

coletiva = 2021;(11) N.69

is usually evidenced, suggesting a worse
prognosis. 13,7 Followed by ground-glass
opacity, consolidation is the second most
common alteration found in pneumonia
caused by COVID-19, establishing itself in
later stages of the infection, however, both

alterations can manifest themselves conco-
mitantly. Consolidations are represented
by the filling of the pulmonary alveoli with
inflammatory exudate, characterizing an
increase in pulmonary density, with obscu-
ration of blood vessels and their interstices.
7,12,13

Similar aspects on computed tomo-
graphy scans have been reported, with a
predominance of vesicular lesions, usually
with bilateral and multifocal involvement,
peripheral distribution and predominance
in the middle-inferior and posterior lung
regions.13 Septal thickening and reticular
lesions superimposed on alveolar lesions
that reflect the concomitant interstitial in-
volvement have also been described, espe-
cially in patients at a more advanced stage
of the disease. Early scarring lesions in the
lungs (fibrotic streaks) and pleural effusion
are also present in later stages of the patho-
logy.7.8,14

Among all patients undergoing the
examination, most had confirmation of
pneumonia of probable viral etiology (65%
of patients) and the mean age of these pa-
tients was 58,68 years, a rate slightly be-
low the age indicated in the literature as a
target population for the etiology (public
over 60 years). The predominance of males
demonstrates that men tend to be more li-
kely to develop the disease, as according to
Soares, 15 this may be linked to an unhe-
althy lifestyle, associated with smoking and
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Figure 4. Comparative Study of Computerized Tomography of the Chest

Source: Research data, 2020. CT images of the chest in the axial plane (male patient aged 65 years) acquired on
04/09/2021 (A) and 04/15/2021 (B) showing improvement in the condition of pneumonia of viral etiology upon

evidence of regression of lesions (arrows).

alcoholism, in addition to the neglect of so-
cial isolation and preventive practices.

A ground-glass pattern was observed in
97,0% of positive chest CT images (Figure
2), while parenchymal consolidations were
reported in only 13,43% of cases and pleu-
ral effusion in 4,47% of these exams (Figu-
re 3). These findings demonstrate the great
sensitivity of computed tomography in

the early detection of the disease, showing

changes in carly pneumonia caused by
SARS-CoV-2.

Computed tomography has allowed,
through the correlation of periodically ac-
quired chest images, the monitoring of pa-
tients and the verification of the evolution
of the clinical picture and response to treat-
ment (Figure 4).

CONCLUSION

Although the diagnosis of COVID-19
is confirmed only through the RT-PCR
test, computed tomography of the chest
demonstrates its role as an available diag-
nostic tool and has been crucial for the iso-
lation and monitoring of a large number of
infected patients. Together with the radio-
logical findings, understanding the popula-
tion profile of those affected by Sars-Cov-2
has demonstrated its importance in the
context of collective and epidemiological
health, as the prevalence of those affected
by the virus tends to change with the course
of their mutations.

It is of fundamental importance that
the teams involved in the care of patients
in radiodiagnostic centers recognize the
radiological findings suggestive of viral
pneumonia compatible with COVID-19,
thus contributing to the isolation of indivi-
duals affected by the pathology and conse-
quently collaborating to contain the spread
of the SARS-CoV-2.
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