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ABSTRACT 

The COVID-19 pandemic is a serious global health 

threat. The standard gold test for detecting COVID -

19 is a real-time reverse transcription-polymerase 

chain reaction (RT-PCR) of viral nucleic acid. There 

are different specific and nonspecific diagnostic tests 

available for COVID-19. The use of imaging in 

COVID-19 is considered a specific diagnostic test 

and is stratified based on the severity of the disease. 

Chest radiographs of COVID-19 patients are usually 

insensitive to detecting COVID-19 in the early stage. 

They may have some utility, with the potential to 

serve as a screening tool on the frontlines in medical 

settings with limited resources. CT (computerized 

tomography) scans have greater sensitivity and are 

used in disease staging. They are a good indicator of 

the infection in patients with negative viral testing or 

chest X-ray results, when clinical findings are still 

serious concerns for COVID-19. However, 

meticulous equipment decontamination is required 

to reduce any chance of viral contamination and 

spread across patients and facility staff. It is salient 

to utilize the advantages of different imaging 

modalities in the wrestle against COVID-19. The 

mounting prevalence of COVID-19 in the 

community demands for an accurate and sensitive 

test for COVID-19. This review article sheds light 

on the limited role of different imaging modalities in 

diagnosing and managing COVID-19.  
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1. Introduction 

 

Coronaviruses, which are RNA viruses, have been 

known to cause respiratory infections in humans. 

Previous outbreaks of severe acute respiratory 

syndrome (SARS) in 2002 in China and the Middle 

East respiratory syndrome (MERS) in 2012 in 

Middle East countries were highly pathogenic strains 

of coronavirus, which were associated with 

increased infectivity1. COVID-19 first emerged in 

December 2019 when a cluster of patients in Wuhan, 

China, were diagnosed with pneumonia of an 

unknown etiology. The outbreak was determined to 

be caused by a novel coronavirus, which was later 

named SARS-CoV-2. COVID-19 was declared a 

pandemic by WHO on March 11, 2020. 

The mode of transmission of the virus is via 

direct contact or respiratory droplets. Respiratory 

droplets usually spread when a person sneezes, 

coughs, talks, or even sings. Indirect transmission of 

the virus through contaminated or infected surfaces 

(fomites) also plays a role in the community spread 

of the disease2. The mean incubation period for 

COVID-19 is 5.2 days, with a range of 2-14 days. 

An infected person's potential to transmit the virus to 

another person is measured by R0. It is the average 

number of people who will get the disease from one 

person with that disease. R0 is 2.2 for SARS-CoV-2 

meaning each existing infection causes more than 

one new infection 3. COVID-19 is mostly associated 

with fever, cough, and fatigue at the onset of the 

disease. Headache, lymphopenia, or shortness of 

breath are other commonly associated symptoms4. 

Intestinal symptoms like diarrhea are less commonly 

associated with SARS-COV-2 when compared to 

SARS-CoV and MERS-CoV. Most patients have 

mild to moderate illness. Severe manifestations of 

the disease include severe pneumonia (respiratory 

distress, tachypnea, and hypoxia), acute respiratory 

distress syndrome (ARDS), sepsis, and other 

systemic complications5. People with at least one 

underlying condition, especially those aged 70 years 

or older, are more likely to have severe COVID-19 

symptoms requiring hospital admission6. The spread 

of the virus from asymptomatic individuals or those 

within the incubation period has also been reported7. 

The identification of the disease is made through 

both clinical and laboratory parameters. Molecular 

testing using RT-PCR is done for upper respiratory 

specimens collected from oropharyngeal or 

nasopharyngeal samples and lower respiratory 

samples collected through sputum, broncho-alveolar 

lavage, or endotracheal aspirate. Despite the limited 

sensitivity and specificity, serology tests like rapid 

antigen and antibody tests are also used because of 

the quick turn-around time. Radiological imaging 

like chest X-ray, chest CT, and lung ultrasound is 

also used to assist with the disease's clinical 

diagnosis. High-resolution chest CT (HRCT) detects 

the early stage of the disease. The most common 

radiological findings include multifocal ground-

glass appearance along with areas of consolidation5. 
 

2. Diagnostic tests of COVID-19 
 

There are different specific and nonspecific 

diagnostic tests available for COVID-19. 
2.1. Specific diagnostic tests 

- RT-PCR: The gold standard diagnostic test of 

COVID-19 demonstrates SARS-CoV-2 RNA in 

respiratory samples8. RT-PCR is the specific 

diagnostic test that is used to confirm the presence of 

SARS-CoV-2 RNA in nasopharyngeal and 

oropharyngeal secretions. In the RT-PCR system, 

the RNA extracted from upper respiratory samples 

undergoes a reverse transcription step where RNA is 

converted into complementary DNA (cDNA). These 

cDNA will undergo amplification, and finally, 

fluorescent probes will recognize and hybridize 

segments of amplification products9. 

- Enzyme immunoassay (EIA) or Enzyme-Linked 

Immunosorbent Assay (ELISA): These tests are fast, 

simple, and safe assays used in infected patients. 

These tests detect IgM and IgG antibodies against 

SARS-CoV-2 nucleoprotein Rp3[10]. Different 

commercially available ELISA tests are Wantai 

SARS-CoV-2 total antibody ELISA, Euroimmun 

IgA ELISA, Euroimmun IgG ELISA. These tests are 

not used for diagnosing the acute phase of disease 

but for retrospective assessment of illness, 
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diagnosing asymptomatic patients, and close 

contacts of confirmed cases11,12. 

- Immunochromatographic tests (rapid tests): These 

are quick tests utilizing a patient sample like whole 

blood, serum, or plasma and specific buffer on an 

immunochromatographic stick13. Colloidal-Gold-

Immunochromatographic Assay (GICA) and Lateral 

Flow immunoassays (LFA) are 

immunochromatographic tests14,15. These tests are 

useful for diagnosing large samples, identifying 

suspicious cases, and also useful for screening, 

monitoring COVID-19 in populations13. 

- Protein Microarray: This technique detects proteins 

in the specimen by antibodies immobilized on a 

surface. Whenever antibodies recognize proteins, 

there is an emission of a fluorescent signal that is 

captured and analyzed by equipment16,17. Microarray 

techniques are used to map antibodies, monitor 

immune response, develop diagnostic tests, vaccines, 

and identify new targets for the treatment of 

COVID-1918. 

- Chest CT: Typical imaging findings in most 

patients with COVID-19 are ground-glass opacities, 

mixed ground-glass opacity and consolidation, 

vascular enlargement in the lesion, and traction 

bronchiectasis19. 

- Chest X-ray: The most common chest X-ray 

finding in COVID-19 patients was peripheral ground 

-opacities seen in the lower lobes20. 

 

2.2 Nonspecific diagnostic tests  

There are various nonspecific diagnostic findings of 

COVID-19. One can find leukopenia and 

lymphopenia in 80 % of CBC cases (complete blood 

count) along with decreased CD4, CD8 

lymphocytes, and platelets18.In severe COVID-19 

disease, there have been observed changes in 

neutrophil-to-lymphocyte ratio and lymphocyte-to-C 

reactive protein ratio 21. The following inflammatory 

markers are raised in patients with COVID-19: 

lactate dehydrogenase (LDH), erythrocyte 

sedimentation rate (ESR), C-reactive protein (CRP), 

aspartate aminotransferase (ASAT), troponin, 

ferritin, creatine kinase (CK) and D-dimer, and 

extended prothrombin time18. Cytokines like IL2, 

IL4, IL6, IL7, IL10, and tumor necrosis factor (TNF) 

are elevated in severely ill COVID-19 patients18. If 

sick, severely COVID-19 patients develop the severe 

acute respiratory syndrome, additional cytokines like 

CCL2, CCL3, CCL5, and CXCL10 are also 

released18. 

3. Indications for the chest X-ray or CT scan 
 

COVID-19 associated lung involvement could vary 

from severe pneumonia to ARDS22, 23. The standard 

gold test for detecting COVID-19 is a real-time RT-

PCR of viral nucleic acid22. The nucleic acids are 

detected in throat swabs, lower respiratory tract 

secretions, and blood. It has low efficiency due to 

the low viremia and unsuitable clinical sampling. 

False negatives from viral nucleic acid testing can 

occur due to instrument error, sampling error, and 

disease characteristics (asymptomatic patients). The 

RT-PCR role is limited. It can lead to several false 

negatives, thus urging the need for radiological 

evaluation of patients, especially in the emergency 

department (ED) for urgent lung involvement 

evaluation. 

COVID-19 is very contagious, so early diagnosis 

carries supreme importance as the diseased 

individual's isolation is critical in controlling the 

global health emergency. Some patients may have 

negative results of initial RT-PCR but have 

suggestive imaging features of COVID-19 on chest 

imaging. Also, patients who had an initial negative 

test for COVID-19 can have positive later on a 

repeat swab. Thus, evidence of viral pneumonia on 

chest imagining may precede negative RT-PCR test 

results and serve as a warning signal. A combination 

of repeated swab tests and imaging can help in the 

early detection of COVID-19 with negative RT-PCR 

results24,25. 

A chest radiograph detects pneumonia, its 

location, and extension can also detect pleural 

effusions. In comparison, a CT has high sensitivity 

and detects conditions not detectable with a chest 

radiograph. The most common X-ray findings are 

interstitial and alveolar opacities having a multifocal 

peripheral pattern predominantly in the lower lung. 

However, variation can be there. These opacities can 

become confluent, and in extreme cases, the lung 

appears as "whited out"[26]. In more advanced cases, 

pleural effusions may form27. The more the disease 

progresses, the more opacities and consolidation are 

formed on chest radiographs28. 

Chest radiographs of COVID-19 are usually 

insensitive to detecting COVID-19 in the early stage. 

They may have some utility, with the potential to 

serve as a screening tool on the frontlines in medical 

settings with limited resources. 

The radiological literature relating to COVID-19 

signifies the superiority of CT over chest X-ray. CT 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7282464/#CR2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7282464/#CR3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7282464/#CR2
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scan has been found to have a higher sensitivity in 

diagnosing COVID-19 and is recommended as an 

essential tool in diagnosing and monitoring disease 

progression and follow up by the National Health 

Commission of China. Though RT-PCR is 

recognized as the gold standard in COVID-19 

diagnosis, false negatives may ensue hence the 

alternative of CT Scan which has a higher 

sensitivity, however specificity is not assured. 

Timely application of CT Scan in patients with 

initially negative RT-PCR is of utmost importance, 

as CT findings may help guide the staging and 

evolution of COVID-1929,30.  

The National Health Commission of China's 

diagnosis and treatment protocol priorities CT scan 

as an essential imaging modality for diagnosing and 

monitoring progression and therapeutic efficacy31. 

Most Italian hospitals had employed chest X-ray as a 

primary method for diagnosing COVID-19, 

especially during the crisis when the number of 

critically ill patients was at large, and their mobility 

was restricted. Their physical condition did not 

allow for transport to the CT scanner32-34. 

Typical CT findings in COVID-19 patients are a 

bilateral distribution of ground-glass opacities 

(GGOs) with or without consolidation35-37. A CT 

scan has a higher spatial and contrast resolution 

when compared to a conventional chest X-ray. Miao 

et al. emphasized that these ground-glass opacities 

could assist in diagnosing SARS-CoV-2-related 

pneumonia, alerting the physicians to treat it in time 

and repeat the RT-PCR test until the end of the 

incubation38. Zhao and his colleagues also 

highlighted that ground-glass opacities are a 

hallmark of SARS-CoV-2-related pneumonia39. 

Fang et al. claims that chest CT's sensitivity was 

statistically more significant than RT-PCR (98% vs. 

71%)40. However, the use of CT is tricky, especially 

in the Emergency Department, since it requires 

adequate decontamination. Therefore, in some low-

risk regions and countries, the positive predictive 

value of CT alone or adding CT to RT-PCR should 

be adjusted. 
 

4. International approach and practice 
 

The British Society of Thoracic Imaging (BSTI) 

suggested that CT imaging is insignificant in the 

diagnosis of COVID-19 unless the patient is 

seriously ill (NEWS score >3) or the PCR cannot be 

done. The American Society of Thoracic Radiology 

(STR) says, "routine screening CT for the 

identification of COVID-19 pneumonia is currently 

not recommended by most radiology societies". The 

Fleischner Society has a similar approach. In China, 

computed tomography has been preferred over chest 

radiography. In the US and UK, diagnosis majorly 

relies on PCR. However, patients usually present to 

the hospital later in the course of the disease, and the 

chance of detecting COVID-19 changes on chest 

radiography is likely to be higher. In low resource 

settings where PCR is not readily available, chest X-

ray is more available than CT. 
 

5. Percentage of people having normal versus 

abnormal imaging 
 

Sun et al. published a meta-analysis of 55 studies 

where positive COVID-19 chest imaging was 

reviewed41. Chest CT scan is not recommended as 

the first line of diagnosis in COVID-19 patients. It 

cannot detect pneumonia caused by any other 

etiology compared to that of COVID-19 (p > 0.05). 

As many as 26 of 55 (47.3%) studies reported a 

normal CT scan in positive COVID-19 patients. 

Positive COVID-19 chest imaging findings were as 

follow: 1) peripheral (65.35%, 95% CI: 25.93–

100%) and peripheral plus central (31.12%, 95% CI: 

1.96–74.07%) distribution were more likely than 

central distribution (3.57%, 95% CI: 0.99–9.80%); 

2) ground-glass opacities (GGO) (58.05%, 95% CI: 

16.67–100%) were most common findings; followed 

by consolidation (44.18%, 95% CI: 1.61–71.46%) 

and GGO plus consolidation (52.99%, 95% CI: 

19.05–76.79%) amongst 52 of 55 (94.5%) of the 

studies. Less common findings reported were air 

bronchograms, linear opacities, crazy-paving 

pattern, and interlobular septal thickening. 

Rodriguez-Morales et al. completed a systematic 

review of 19 studies published between January 1, 

2020, and February 21, 2020, of studies published in 

China and Australia42. The study included 2874 

patients, ranging from a case series of 9 patients to a 

cross-sectional study with 1,590 patients. The chest 

X-rays of positive COVID-19 patients presented 

predominantly bilateral pneumonia with GGO in 

68.5% (95% CI 51.8-85.2) of the patients. A total of 

39 case report articles were analyzed separately, 

summarizing 126 positive COVID-19 cases. Once 

again, GGO with bilateral compromise was the 

dominant finding in at least 46% of the patients. 

Salehi et al. also completed a systematic review of 
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30 studies (19 case series and 11 case reports) with a 

total of 919 patients43. All except one case report 

was from Korea, and the rest of the studies were 

from China. Chest CT was the imaging modality 

used in all selected studies. Bilateral GGO (88%), 

mostly peripheral (76%), and multilobar (more than 

one lobe, 78.8%) were the most common findings. 

Borges do Nascimento et al. provided a scoping 

review of 60 studies, including case reports, case 

series and, epidemiological reports of 59,254 

patients from 11 countries44. A total of 51 of 60 

studies were included to analyze chest imaging 

findings. However, not all patients in these studies 

had received chest CT or X-Ray. Among the 

COVID-19 patients who received chest imaging, 

GGO was the most prevalent findings (n=1204), 

while only eight patients had normal chest CT. 
 

6. Benefits of imaging in COVID-19 patients 
 

The benefits of imaging in COVID-19 are dependent 

upon possible clinical results, therefore guiding 

management plans in diagnosis, triage, or 

therapeutics. The decision to use imaging in 

assessment for COVID-19 patients should be 

weighed against possible costs such as COVID-19 

transmission to health care workers, risk of radiation 

exposure, PPE consumption, and maintenance of 

radiology rooms, especially in settings with 

constrained resources45. 

The use of imaging in COVID-19 is stratified 

based on the severity of the disease. Imaging is 

indicated in patients assessed to have moderate to 

severe clinical features of COVID-19 and worsening 

respiratory status. A patient with a mild clinical 

presentation is not advised to undergo imaging 

unless at risk for progression of COVID-19. 

Among the different imaging modalities, a chest 

CT scan is the most sensitive in the initial diagnosis 

and management of suspected and confirmed 

COVID-19 patients. A benefit of a chest CT scan is 

the short examination duration due to high 

reproducibility and ease of use, which allows for 

reliable estimates of disease severity. With a chest 

CT scan, an initial diagnosis of COVID-19 is 

possible due to lung lesions' early characterization. 

Disease progression is also demonstrated by tracking 

the improvement of lung lesions via a chest CT scan 

while undergoing treatment. This was seen in 

patients recovering from COVID-19 pneumonia, as 

abnormalities in their chest, CT scans slowly 

decreased two weeks after being symptomatic46. 

Aljnodi and Alghamdi reported a study on CT 

imaging involving 1014 patients in Wuhan, China, 

which revealed 97% sensitivity, 25% specificity, 

68% diagnostic accuracy, 65% positive predictive 

value, and 83% negative predictive value for 

identifying positive COVID-19 infection based on 

RT-PCR results as reference standards. There were 

significant lung abnormalities in some patients with 

initially negative RT-PCR results and abnormal 

chest CT scan findings in all patients with positive 

laboratory-confirmed COVID-19 infection. Li and 

Xia evaluated chest CT scan findings in COVID-19 

patients confirmed by nucleic acid test and found a 

low 3.9% misdiagnosis rate of COVID-19 viral 

pneumonia46. These studies further confirm chest CT 

scan as the best imaging modality in the initial 

diagnosis of COVID-19, especially in areas with a 

short supply of RT-PCR testing kits. The use of 

chest CT scans and clinical and laboratory tests are 

helpful in early infection control and prompt initial 

management of suspected and confirmed COVID-19 

patients. 

Chest X-ray is the most commonly used imaging 

modality in diagnosing COVID-19 despite its low 

sensitivity in the early stages of infection. With RT-

PCR results used as a gold standard, baseline chest 

X-rays were found to be at 69% in the accurate 

diagnosis of mild to moderate COVID-19 cases46. 

The chest X-rays usually have normal lung 

appearance and often have no significant 

abnormalities in patients in the early stages of 

COVID-19. Aljnodi and Alghamdi cited a report by 

Wong et al. that revealed that significant chest x-ray 

findings appeared 10-12 days after the onset of 

symptoms in COVID-19 patients. Though not the 

first-line option, the use of portable chest X-rays is 

encouraged for the diagnosis and management of 

patients highly suspicious for COVID-19 due to 

cost-effectiveness and easy accessibility46. Mobile 

chest X-ray units are advised as they hamper the 

spread of infection in radiology rooms. 

The diagnostic value of imaging is emphasized 

when varying issues are encountered in the clinical 

setting, and virus detection becomes difficult. These 

issues include but are not limited to irregular 

sampling, short supply of RT-PCR test kits, 

laboratory error, insufficient material in the viral 

specimen, improper extraction of nucleic acid from   
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clinical materials, contamination of sample, false-

negative results, and other technical issues47. Given 

such unforeseen circumstances may occur, imaging's 

benefits further strengthen its diagnostic value as an 

essential tool for suspected and confirmed COVID-

19 patients. 

 

7. Distinguishing between COVID-19 and other 

respiratory infections 
 

Currently, the definitive diagnosis of COVID-19 

infection requires RT-PCR testing, laboratory 

analysis of blood, nose and throat samples, specialist 

equipment, and usually takes at least 24 hours to 

produce a result (though some laboratories may 

process a stat request and release a RT-PCR result in 

6-12 hours). Albeit being the standard test, RT-PCR 

is not entirely accurate, and a second RT-PCR or 

another diagnostic test may be required to confirm 

the diagnosis. COVID-19 respiratory infection 

causes a set of symptoms including fever, cough, 

and in severe cases, dyspnea. Such severe cases may 

lead to an impending acute respiratory distress 

syndrome-like presentation which necessitates 

clinicians to use other diagnostic modalities like 

chest imaging for early diagnosis and management 

of COVID-19 disease while awaiting RT-PCR test 

results. Chest imaging is widely used for aiding in 

the diagnosis of COVID-19, which includes chest X-

ray, chest CT scan, and thoracic ultrasonography48. 

In contrast, the latter lacks statistically significant 

data to support its effectiveness. 

In a systematic review and meta-analysis, 

Altmayer S.et al included observational studies and 

case series with more than ten immunocompetent 

patients who were ≥ 16 years of age; among these 

1911 patients, 934 were RT-PCR positive for 

COVID-19 and 977 were non-COVID patients that 

tested positive for other viral respiratory infections 

including, influenza A, adenovirus, rhinovirus, 

respiratory syncytial virus or parainfluenza. All 

these patients underwent a chest CT scan to 

differentiate between the clinical findings of 

COVID-19 and that of other respiratory viral 

illnesses, however imaging in COVID-19 cannot be 

reliant on a specific diagnostic tool alone due to the 

lack of a clear delineation between COVID-19, and 

non-COVID-19 diseases. There is still the present 

inability of various imaging modalities to 

differentiate COVID-19 apart from other non-

COVID-19 respiratory infections.  

Frequent CT features for both COVID-19 and 

non-COVID viral pneumonia were a mixed pattern 

of consolidation and ground-glass opacity (GGO) or 

predominantly GGO pattern with bilateral 

distribution and more involvement of lower lobes. 

COVID-19 pneumonia presented a higher 

prevalence of peripheral, with the involvement of 

upper and middle lobes49. Hence, the clinical picture 

of COVID-19 and non-COVID respiratory illnesses, 

including viral pneumonia, does not differ based on 

Chest CT imaging and only shows a certain 

predilection towards peripheral distribution and 

involvement of upper and middle lobes of the lung 

in patients with COVID-19. 

It should therefore be recommended that imaging 

methods are used with other diagnostic modalities, 

such as RT-PCR. Though RT-PCR is the current 

gold standard in diagnosing COVID-19, it should 

not be the sole criterion for diagnosis, treatment and 

management of patients. In diagnosing a suspected 

COVID-19 patient, the combination of RT-PCR, 

clinical features, and medical imaging evaluation 

(i.e. chest radiography, chest CT-Scan) will increase 

the likelihood of an accurate facilitation of proper 

patient management.  

The reliability of chest radiography comes into 

question due to multiple factors, one of which is 

limited to performing the test during the disease. 

Wong. HYF et al. completed a retrospective case 

series in Hong Kong on 64 COVID-19 positive 

hospitalized patients and found that 31% (20 

patients) had normal chest radiographs on 

admission. Of these patients, 35% (n=7) developed 

radiographical changes on follow-up radiography50-

52. Four patients did not develop any abnormality on 

a chest X-ray but one of them had ground-glass 

opacities on chest CT 50,51. This study not only 

suggested that the radiological severity on chest 

radiography is seen at days 10-12 of onset of 

symptoms51 but also, on the basis of this study, it 

was stated by the multinational consensus statement 

from the Fleischer Society for thoracic radiology 

that during mild or early COVID-19 infection, chest 

radiography can be insensitive50-52.  Hence thoracic 

radiological imaging may be normal in up to 63% of 

people with COVID-19 pneumonia, particularly in 

the early stages51,53-56. 

Among the Thoracic imaging clinical finds of 

COVID-19, the most common early presentation is 

ground-glass appearance and may precede the 

appearance of consolidation 50,51,57. However, 
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Changes include ground-glass opacities (68.5%)42,50, 

coarse horizontal linear opacities, and 

consolidation50,57 that are commonly seen 

pathological findings in COVID-19 are very 

nonspecific, if not coupled with RT-PCR positive 

COVID-19 status and not correlated with the clinical 

signs symptoms exhibited by the patient-relevant to 

COVID-19. As these radiological findings are 

individually nonspecific, they cannot help 

distinguish between COVID-19 or any other 

respiratory illness, warranting the clinician to rule 

out other differential diagnosis pertinent to the 

appearance of these findings such as atypical 

pneumonia, invasive aspergillosis, pulmonary 

edema, pulmonary aspiration, inflammatory lung 

diseases (such as pulmonary eosinophilia), 

vasculitides (e.g., granulomatosis with polyangiitis), 

bleeding and lung cancer50. Consequently, chest 

imaging alone does not suffice as a single diagnostic 

modality for patients infected with COVID-19. 

 

8. Hazards of using hospital equipment on 

COVID-19 patients 
 

Imaging machines require decontamination 

continually after each patient as given the mode of 

transmission of the novel coronavirus, COVID-19. 

During the SARS outbreak in 2003 originating from 

southern China, the radiology departments globally 

had turned to widely available disinfectants like 

bleach and formaldehyde to disinfect imaging 

equipment surfaces58. The emergence of the 

COVID-19 pandemic has led to lots of discomfort 

amongst patients and healthcare workers in 

managing fever versus non-fever patients, as the 

patients with fever are primarily under investigation 

for COVID-1959. The pandemic has created 

immense practical and ergonomic problems within 

hospitals amongst hospital staff and patients59. Due 

to the high virus transmission rate, there comes a 

desperate demand to protect the healthcare workers, 

 
 

  

Figure 1. Chest X-ray of a COVID-19 patient  

Prominent bronchovascular markings with patch ground-glass soft tissue opacities are seen at bilateral 

mid-lower zones. Reproduced with permission from reference61. 
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in-patients and out-patients, and other visitors at the 

hospitals in the wake of the COVID-19 pandemic. 

 COVID-19 primarily targets the respiratory 

system and pneumonia is one of the main 

manifestations of this disease, an imaging test is 

necessary to keep track of disease progression and 

check for severity in COVID-19 infection58. 

However, COVID-19 infection being highly 

contagious, cross-infection is highly possible 

amongst patients and hospital staff who undergo 

scans and manage radiology machines, 

respectively60. Zhao Y. et al.  mentions in their paper 

that their hospital has set up a separate CT scanner 

for infected individuals60. This is an excellent move 

as this helps keep the non-COVID-19 individuals 

and protects the COVID-19 infected individuals. 

They further mention that they also changed the 

layout of their Radiology department and changed it 

to three areas60. This is indeed a brilliant move as 

these three areas included a) contaminated area, b) 

potentially toxic area and c) clean area60. The 

Radiologic department staff uses the clean area first 

to put on their personal protective equipment, then 

go through two buffer rooms, eventually to the 

potentially contaminated site, and end with the 

scanning of the infected patients in the CT control 

room (a contaminated area). Two passages lead to 

this CT scan room, of course, one being the medical 

personnel passage and the other being the patient 

passage60. 

Furthermore, they also had two buffer rooms 

between the potentially contaminated area and the 

clean area to ensure the Radiologic personnel's 

safety60. Moreover, they put further emphasis on 

Personal Protective Equipment (PPE) as the 

operators performing Biosafety Level (BSL)-2 

should wear a cap, surgical mask, respirator, 

protective glass, isolation gowns, gloves, shoe 

covers, and disposable gowns at the same time the 

operators must strictly enforce hand hygiene. BSL-1 

adds a face shield60. They list PPEs and also include 

instructions on how to put on and remove PPE60. 

 
 

Figure 2. A high-resolution chest CT of a COVID-19 patient 

Viral pneumonitis, with bilateral asymmetrical patchy peripheral pleural based ground-glass opacities with 

early inter and intralobular wall thickening are seen involving all lobes of both lungs, predominantly 

involving bilateral lower lobes. Reprinted with permission from reference61. 
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        KEY POINTS 

◊ The use of imaging has an indispensable value, from early detection to monitoring the 

disease progression. 

◊ Given the short examination time, easy availability, and fast turnover of results, the use of 

imaging in COVID-19 is of enormous benefit and can serve as a warning of disease 

progression preceding the RT-PCR test result. 

◊  Due to SARS-CoV-2's highly contagious nature, it is best to maintain proper 

decontamination protocols, which can help reduce the transmission of the virus within the 

hospital setting due to radiology equipment use amongst patients. This also helps in keeping 

patients as well as the hospital staff safe. 

The disposable sheets are disposed of in a particular 

trash bin after the X-ray is taken. The technologist 

also maintains minimal contact with the patient; 

however, the technologist does not change the 

PPE60.To achieve disinfection, they have daily air 

disinfection, surface wiping disinfection, and floor 

disinfection. 

The UV lamps are present in the contaminated 

area, potentially contaminated sites, buffer rooms, 

and clean place. During air disinfection, the air 

conditioners are switched off. To achieve surface 

wiping disinfection, they use 1000 mg/L chlorine 

disinfectant to wipe and disinfect the surface. After 

this, they use a soft cloth dipped with clean water to 

clean the residual chlorine disinfectant on the 

device's surface and then dry it naturally. To wipe 

non-corrosive surfaces (such as the CT scanner 

including gantry and scanner table), they use 75 % 

ethanol to wipe and disinfect the surface. After 

disinfection with ethanol, it is let to be dried 

naturally60. This process is carried out twice a day. 

They were disinfecting the floor where the ground is 

wiped with 1000 mg/L of chlorine-containing 

disinfectant, at least twice a day. In short, there are 

specific hazards associated with using hospital 

equipment in COVID-19 patients which can not only 

infect other hospital staff, patients, and visitors but it 

can also equally be distressing for the COVID-19 

patients psychologically due to the additional steps 

taken to achieve one radiologic test as well as 

physically. However, imaging, such as X-ray (Figure 

1) or CT scan (Figure 2) is a must in COVID-19 

patients, and it shouldn't be disregarded. Therefore, 

the above-discussed points are crucial to consider in 

carrying out safe radiologic evaluations in COVID-

19 patients. 
 

 

9. Conclusion 
 

There is a significant overlap in the chest CT 

findings of COVID-19 pneumonia and other viral 

pneumonia and the resources comparing them are 

limited. However, despite the overlap, the clinical 

history of the patient combined with RT-PCR can 

improve diagnostic accuracy. 
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