
The Role of Imaging in the Detection and Management of 
COVID-19: A Review

Yaman Goyal, Abhishek Joshi*, Ashok Mehendale

Department of Community Medicine, Jawahar Lal Nehru medical college, Datta Meghe Institute 
of Medical Sciences, Sawangi, Wardha, Maharashtra, India

ABSTRACT
Coronavirus ailment 2019 (COVID-19) because of the Severe Acute Respiration Syndrome Corona Virus-2 (SARS-CoV-2) is
spreading swiftly across the globe, ensuing in a big loss of life toll. Lung contamination or infection that inflames air sacs in
both lungs filled with fluid is the not unusual place hassle of COVID-19, and imaging strategies, mainly Computed
Tomography (CT) scan, have performed an essential function in analysis and remedy evaluation of the ailment. Positron
emission tomography, lung ultrasound, and Magnetic Resonance Imaging (MRI), CT scan was used for detection, remedy
and observes up.
Furthermore, cardiovascular involvement in sufferers with COVID-19 isn't negligible and might bring about speedy
worsening of the disorder and unexpected dying. Cardiac magnetic resonance imaging can correctly depict myocardial
involvement in SARS-CoV-2 contamination.
Chest CT test of COVID-19 sufferers can be evaluated for the subsequent traits:

• Presence of underlying lung disorder together with emphysema or fibrosis; and different abnormalities such as linear
opacities and opacities with a loopy paving sample;

• Axial distribution of ailment;
• Airway abnormalities;
• Presence of thoracic lymphadenopathy;
• Presence of pleural modifications including pleural effusion or pleural thickening;
• Diploma of every lung lobe involvement further to the general volume of lung involvement;
• Quantity of lobes stricken by GGO or consolidative opacities;
• Laterality of GGO and consolidation;
• Presence of consolidation;
• Presence of GGO;
• Presence of nodules.

The above stated CT traits have been given good sized interest. The common CT traits for 4 COVID-19 instances are proven
in indicates numerous research approximately the CT traits in COVID-19.
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INTRODUCTION

Novel Coronavius named Severe Acute Respiratory
Syndrome Coronavirus-2 (SARS-COV-2) answerable for
corona virus (COVID-19) pandemic is placing a whole lot
of strain on healthcare device of plenty of nations and

affecting their economies badly. SARS-CoV-2 became 
formally diagnosed in people republic of China. SARS-
CoV-2 reasons COVID-19 may be referred to as a multi 
organ ailment with heterogeneous manifestations, ranging 
from asymptomatic to neurological, gastrointestinal and 
pneumonia presentations and acute breathing misery 
syndrome (ARDS) [1]. Novel Coronavirus may be 
transmitted with the aid of using respiration droplets and 
from contact. Although COVID-19 can bring about a multi 
organ disorder, the lung is taken into consideration a 
preferential web website online with the aid of using the 
SARS-CoV-2.
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Early genetic sequencing of SARS-CoV-2 has ensured the 
speedy improvement of actual time RT-PCR diagnostic 
assessments precise for COVID-19 disorder [2]. Throat 
swabs, sputum, decrease breathing tract secretions, and 
blood are used to stumble on nuclei debris of Novel 
Coronavirus (SARS-CoV-2). Real Time RTPCR checking 
out is an crucial diagnostic criterion; with its own 
obstacles As false negatives from viral nucleic acid trying 
out get up from the varying quantity and exceptional of 
detection generation and strategies disorder traits 
(asymptomatic sufferers), and standing of epidemic 
prevention and control, in addition to mistakes in 
medical sampling of nasophyngeal and oropharngeal 
swabs [3]. SARS-CoV-2. Causing COVID-19 sickness is 
tremendously infectious; as a result, early detection and 
prognosis are of extreme significance to isolate suspected 
instances and contacts to manipulate the epidemic. The 
demanding situations in identity of pathogens with the 
aid of using viral nucleic acid checking out have made a 
few frontline clinicians endorse CT as a diagnostic 
technique for figuring out COVID-19 sufferers.

LITERATURE REVIEW

Diagnostic

Radiological imaging utilized in diagnostic reason which 
includes Computed Tomography (CT) has performed a 
crucial function with inside the analysis and control of 
sufferers with COVID-19 ailment [4]. HR CT experiment 
of the chest is an ordinary radiological scanning 
approach for pneumonia detection. CT experiment may 
be used for the detection of COVID-19, in addition to 
observe up the volume of lesions and music any 
modifications in sufferers whose RT-PCR assays and 
undeniable radiographic pictures have been poor.
Chest radiography is normally the preliminary imaging 
method of preference for scientific practioners who're 
comparing sufferers with acknowledged or suspected 
COVID-19 related pneumonia. However, chest 
radiographs are insensitive for the analysis of COVID-19 
pneumonia and a bad chest x-ray does now no longer 
rule out COVID-19 contamination. The chest x-ray is 
maximum beneficial while an opportunity analysis is 
located that absolutely explains the affected person’s 
providing signs and symptoms along with bronchial 
asthma, continual bronchitis, pneumothorax, pulmonary 
oedema, massive pleural effusions, lung mass, or lung 
collapse.

DISCUSSION

For the detection and control of COVID-19, radiological 
imaging is a precious adjunct to RT-PCR take a look at 
COVID-19 people has normal imaging traits, especially CT 
traits. Floor glass opacities (GGO) may be narrated in 
phrases of area, distribution, additionally its area with 
inside the axial plane (because the maximum 
instantaneously assessment feasible at Computed 
tomography) and with inside the cranio caudal plane 
(that can be evaluated via way of means of multi planar 
reconstruction). COVID-19 pneumonia is characterized

through floor glass opacities [5]. These findings, on the 
opposite hand, aren't particular to COVID-19 and were 
proven in different interstitial pneumonias.
Sub-plural sparing reversed halo sign, perilobular sign, 
emphysema, septal thickness, loopy paving, fibrotic 
distortion, are examples of non-particular COVID-19 
pneumonia findings [6]. One of the maximum 
recognisable locating of COVID-19 disorder is lung 
devitalisation with protection of vascular and bronchial 
borders that is hazy may be referred to as floor glass 
appearance (GGO).
Patchy, bilateral, multiple, peripheral sub-segmental, and 
segmental floor glass opacities (GGO) at the side of areas 
of consolidation may be stated as classical chest high 
resolution computed tomography imaging 
characteristics of COVID-19 sickness, that are classically 
placed alongside of broncho vascular markings and sub-
pleural space. Septal thickening that is gift with lobules of 
lungs in the region of floor glass opacity (GGO) may offer 
the impact of loopy pavement. Air broncho grams often 
display in region of consolidation and thickening of 
bronchial walls.
In superior ranges of COVID-19, CT proof showing 
consolidation and pulmonary fibrosis also are not 
unusual place [7]. Located that lesions with consolidation 
may be used as a sign development of pneumonia or of 
greater a severe pneumonia in a study related to 50 
COVID-19 sufferers. Pregnant girls have been discovered 
to have a better fee of consolidation. Some authors have 
located that viral contamination boom the possibility of 
lung fibrosis, and that they speculated that lung fibrosis 
ought to turn out to be an awful lot critical result in 
COVID-19 sufferers. As a result, docs ought to be privy to 
the opportunity of lung fibrosis in COVID-19 sufferers 
[8]. CT characteristics in COVID patients with no 
symptom.
To control the outbreak of virus fitness personnel’s calls 
for screening sufferers who've an asymptomatic or odd 
pre-sensation. CT also can be used to research the 
radiological functions of non-symptomatic and sufferers 
with strange presentation as a diagnostic device. 
According to a few authors there are times while 
preliminary real time RTPCR consequences are negative 
however chest CT assessment indicates classical 
radiological functions of ailment consisting of combined 
consolidation and Ground Glass Opacities (GGO) [9]. 
Multifocal consolidation bifocal bilateral more zone 
distribution of floor glass opacities (GGO) and lung 
lesions in conjunction with consolidation had been 
suggested as CT warning signs of asymptomatic 
COVID-19 related pneumonia in sufferers with negative 
RT PCR take a look at effects.
CT characteristics used to distinguish COVID-19 related 
pneumonia from other pneumonia promoted. The usage 
of CT capabilities to differentiate COVID-19 related 
pneumonia from different pneumonias had been given 
plenty of press. GGO and/or lung consolidation had been 
usually characterized on chest CT in coronavirus 
sufferers related to excessive acute breathing syndrome
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Coronavirus 1 (SARS-CoV-1) and the Middle East 
Respiration Syndrome (MERS), which differs from the 
traits of different viruses [10]. The function radiological 
symptoms and symptoms of COVID-19, together with 
several lobular G, also are gift.
If an own circle of relatives doctor suspects and don't 
forget approximately COVID-19 ailment then in addition 
evaluation must be finished at committed COVID-19 
facility which as CT facility alongside oxygen 
supplementations if required.
CT lets in a rapid diagnostic device in emergency settings 
and lets in to lessen the time to get RT PCR outcomes, and 
sufferers with classical findings of COVID-19 related 
pneumonia must be isolated. Chest CT test indicates extra 
than 95% sensitivity alongside the use of RTPCR as a gold 
widespread diagnostic approach. Its sensitivity and 
specificity is especially based of segment of pneumonia, 
in early presentation its capacity to diagnose is a whole 
lot better than nucleic acid amplification and detection 
strategies. Diagnosis of early ailment can assist in 
enhancing diagnosis of the sickness very appreciably as 
affected person gets oxygen supplementation and save 
you pulmonary manifestations to development into acute 
breathing misery syndrome after which in addition into 
respiration failure. Hypoxemia, acute presentation, 
bilateral air broncho gram which can't be correlated with 
different breathing illnesses like collapse, effusions, 
absence of ventricular failure are diagnostic 
characteristics of COVID-19 related respiration misery.
COVID-19 sufferers has to go through numerous 
excessive decision CT experiment to screen disorder 
development in its paintings up as a result radiation 
degree ought to be stored at low dose. Scan must be 
executed in proposal and much less slice thickness. CT 
angiography is an improvised method which may be 
taken into consideration if pulmonary embolism is 
suspected with the aid of using injecting comparison at 
excessive price as a bolus. Health employees need to be 
donned with non-public protecting equipment, eye 
protection, face masks and take different critical 
decontamination protocols.
Chest x-ray: Radiological imaging like Computed 
Tomography (CT) and chest x-Ray are the maximum not 
unusual place strategies usually used to diagnose lung 
defects in early ailment because of contamination and to 
assess its severity and search for diagnosis for COVID-19 
associated pneumonia. CT experiment is a higher and 
dependable modality for detection and display COVID-19 
related pneumonia because of its excessive sensitivity 
[11] however its much less availability and price in much
less developed nations opens the door to apply chest x-
ray as a diagnostic modality together with actual time
RTPCR that is gold trendy for detecting novel coronavirus
nucleic acid to boom its sensitivity among even though
sensitivity of chest x-ray additionally relies upon on
severity together with ailment stage. However, use of
chest x-ray is extra relevant in emergency fitness care
settings particularly in extensive fitness care (ICU)
devices and in severely diseased sufferers. Some authors

recommends chest x ray as first research of desire to 
diffenciate different breathing infection and begin 
diagnostic paintings up for COVID-19 related pneumonia. 
Its use is commonly relies upon on radiological 
knowledge and availability of indigenous assets.
Consolidations, reticular alteration, bilateral distribution, 
peripheral distribution, floor glass opacities (GGO), lower 
in lung volume, plural effusion and headaches like 
subcutaneous emphysema, pneumothorax and 
pnemomediastinum are a few radiological characteristics 
visible in chest x ray. However, radiation publicity of CT 
test is an awful lot better than chest x-ray however its 
radiation is ionising in nature than CT test. It does now 
no longer require common sanitisation as CT test rooms 
ensuing in lower of possibilities of transmission of virus 
thru CT test rooms tables. Increase in radio graphical 
assessment of in residence sufferers makes 
uninterrupted utilization of CT scans troublesome.
Chest radiography might not be indicated in sufferers 
offering with minor symptoms and symptoms and signs 
and symptoms given that radiography is often normal 2 
that can be as misleading. Patient need to be 
recommended to live at home, self-quarantine, and hold 
an eye fixed on his signs and symptoms at the same time 
as awaiting effects of actual time RTPCR.
If CXR is to be had, it can be used alongside scientific 
judgement to assess whether or not extra evaluation in 
medical institution surroundings is important in all 
admissions with moderate to mild signs.
CT characteristics used to distinguish COVID-19 related 
pneumonia from other pneumonia promoted. The usage 
of CT capabilities to differentiate COVID-19 related 
pneumonia from different pneumonias had been given 
plenty of press. GGO and/or lung consolidation had been 
usually characterized on chest CT in Coronavirus 
sufferers.
In a clinic emergency branch: When the RT-PCR assay 
isn't but to be had for an affected person with stressful 
signs and symptoms, a chest radiograph may be helpful. 
Despite the truth that the imaging findings of COVID-19 
pneumonia are nonspecific, their presence will increase 
the affected person's pre take a look at danger of getting 
the condition. Findings that factor to a distinctive 
prognosis (pneumothorax, huge pleural effusions, lung 
mass, etc.) that must be handled also are relatively 
helpful.
Lung ultrasound: Lung Ultra Sound (LUS) is a radiation 
free, non-invasive, and transportable imaging device 
which permits the prognosis of suspected admissions in 
causality facility surroundings, ailment development 
classification and take a glance in adjustments in 
conjunction with early screening of bedside low to mild 
threat sufferers. According to a research, pulmonary 
ultrasonography may want to yield similar effects for 
detection of COVID-19 related pneumonia as chest CT is 
used. Pulmonary ultrasonography is needed to check the 
effectiveness of numerous remedies and for a great care 
in mild to extreme or seriously sick sufferers, extensively
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the ones require high flow nasal oxygen or mechanical air
flow and admitted in extensive care.
Uses of pulmonary ultrasonography is tremendous in
lowering the chance of transmission of contamination in
fitness care employees and uninfected and inflamed
sufferers and additionally differentiate among slight and
slight threat sufferers. LUS discovered a choppy pleural
line with minor sub-pleural consolidations, areas of
white lung, and thick, confluent, and abnormal vertical
artefacts in a showed case (B lines). In pregnant girls,
which can be suspected as Infected with Coronavirus
have to be exempted from radiological exam like chest x
ray and CT test because of excessive radiation publicity.
As an opportunity, obstetricians and gynaecologists
should use LUS to carry out lung examinations.
Lung ultrasound protocol: There are many protocols
gift for analysis of COVID-19 named as mattress aspect
lung ultrasound (BLUE), fluid management restricted
through lung sonography (FALLS) and Cardiac Arrest
Ultra Sound Exam (CAUSE) [12]. These scans may be
used at bedside in supine function for dyspnoea affected
person and for exanimating diaphragm supine function is
completed but it could be achieved in any position cushty
for affected person in emergency setting. Containment
techniques and use of Private Defensive Equipment (PPE)
is a should to comply with appropriate disinfectants and
sprays need to be used to perform cleansing of
Ultrasound probe earlier than and after doing procedure.
Lung Ultra Sound (LUS) scoring device: LUS may be
used to quantify lung aeration however it become now no
longer taken into consideration as a modality for
diagnosis COVID-19 and its management with inside the
tips through worldwide network for coping with
COVID-19 sufferers. Some semi quantitate lung
ultrasound rating may be used to asses COVID-19 related
pneumonia named international LUS aeration rating
wherein lung is split in 12 zones and 0-three rating is
given to every and each region in keeping with its
characteristics.

CONCLUSION

In conclusion, diverse imaging technology may be
beneficial with inside the remedy of COVID-19. Nucleic
acid checking out stays the gold popular of medical
analysis. However, imaging functions, especially the ones
of CT scans, can display changes with inside the lung
parenchyma, bronchial modifications, and pleural
modifications. GGO, consolidation, vascular enlargement,
and pleural thickening are all not unusual place
COVID-19 CT findings. Bilateral involvement and more
than one mottling are visible with inside the majority of
times. COVID-19 screening and analysis may be
progressed through combining those imaging biomarkers
with RT-PCR checking out. COVID-19 prognoses have to
be primarily based totally on epidemiological records
and nuclei, in step with the conclusions of this review.
The aggregate use of AI and CT imaging can assist
triumph over clinical useful resource constraints and

resource with inside the early identity and 
prognostication of COVID-19.
Though the quantity of comply with up CT examinations 
for COVID-19 is presently constrained, a not unusual 
place moving sample of lung lesions can also additionally 
nevertheless be visible, which include the emergence of 
GGO with inside the early degrees of the ailment and 
more consolidation because the ailment progresses. 
Recovery styles are normally visible as lesion absorption 
at some stage in the remission process. CT scans have 
verified to be a powerful scientific approach for 
comparing the development and remission of COVID-19 
inflamed lung lesions. To a sizeable quantity, multi-
middle investigations with a huge pattern length are 
nevertheless required.
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