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ABSTRACT
Nepal is also affected by Corona Virus Disease (COVID-19) pandemic which is likely to last 
for several months. The Reverse Transcriptase-Polymerase Chain Reaction is the current gold 
standard diagnostic test. Chest X-ray or Computed Tomography scan is considered inappropriate 
according to most society recommendations for screening though are emerging as frontline 
diagnostic modalities in conjunction with clinical history and laboratory parameters. 
Multiple guidelines have been released by prominent radiological societies worldwide to 
facilitate preparedness of radiology department in the war against COVID-19. Based on these, 
the Nepal Radiologists’ Association has proposed its guidelines, endorsed by the Nepal Medical 
Council, practical in our context, with the aim to limit exposure to the infection while ensuring 
best use of imaging, protection of health care personnel and other patients and maintenance of 
uninterrupted radiology department operations.
This review article aims to summarize the highlights from various guidelines focusing on 
role of chest X-ray and Computed Tomography including the indications, specific findings, 
reporting format and important differentials and also addresses the safety issues.
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INTRODUCTION
Nepal is affected by Corona Virus Disease 
(COVID-19) pandemic which will likely 
last for several months. The Reverse 
Transcriptase-Polymerase Chain Reaction 
(RT-PCR) is the current gold standard 
diagnostic test with sensitivity of >70%. Chest 
X-ray (CXR) or Computed Tomography (CT) 
scan for screening is considered inappropriate 
according to most society recommendations.1,2  
Still, CXR is emerging as  the frontline 
diagnostic modality in conjunction with 
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clinical history and laboratory parameters.3 
Thus, radiographers and radiologists are 
working as front liner in management of 
COVID-19 crisis. 4

While diagnosing and managing the disease 
is our priority, the health and safety of health 
care providers is of utmost importance. 
Imaging must be done taking necessary 
precautions in order to minimize disease 
transmission, protect health care personnel, 
and preserve health care system functioning 
during the pandemic and later.5 Notably, 
most of the COVID-19 patients seen in 
Nepal at present are asymptomatic. So, basic 
precautions should be taken while performing 
all radiological investigations. 
Multiple guidelines have been released by 
prominent radiological societies worldwide 
to facilitate preparedness of radiology 
department in the war against COVID-19. 
Based on these, the Nepal Radiologists’ 
Association has proposed its guidelines, 
endorsed by the Nepal Medical Council, 
practical in our context, with the aim to limit 
exposure to the infection while ensuring best 
use of imaging, protection of health care 
personnel and other patients and maintenance 
of uninterrupted radiology department 
operations.6

This review article aims to summarize the 
highlights from various guidelines focussing 
on role of chest X-ray and CT scan including 
the indications, specific findings, reporting 
format and important differentials and also 
addresses the safety issues.
Recommendations for well-functioning of the 
Radiology Department during COVID-19 
pandemic:
During COVID-19 epidemic /pandemic 
period department should reschedule 
diagnostic tests and procedures which are not 
urgent. Social distancing, hand hygiene and 
compulsory use of masks is essential by the 
healthcare workers, patients and visitors at all 
times. Patient information, clinical history, 
risk of COVID-19 and paperwork should be 
evaluated prior to patient entry for imaging. 

Separate entry and exit to examination 
rooms should be used as far as possible. 
Use appropriate screeners at the radiology 
reception desk whenever possible. Use 
hospital scrubs (staff dress) and appropriate 
preventive gear at work. Avoid wearing watch, 
bracelets or rings and keep mobile phone in 
a sealed plastic cover. Use disposable top 
gloves during examinations, disposable bed 
covers, disposable paper towels or clean cloth 
towels for wiping the gel during sonography. 
The exposed surfaces should be cleaned with 
disinfectant like 0.1% Sodium Hypochlorite. 
Passive air exchanges with room downtime 
between 30 min to 1 hour for decontamination 
should be done, if possible. The cases needing 
CT or MRI should undergo procedure in same 
group, preferably suspected before confirmed 
ones, and if possible as the last patients of 
the day. Infection control trainings need to 
be provided to the staff. The staff should be 
encouraged to work from home, duties on 
rotation basis, and use video conferencing for 
meetings wherever possible. A coronavirus 
crisis management team that oversees the 
department’s preparedness needs to be 
established  along with a plan for separate 
urgent care sites for treating coronavirus 
patients and that to handle surge if the 
healthcare system is burdened by increased 
patient volume and imaging needs.

Imaging Modalities and Indications:
1. Foremost indication is to exclude 
complications in suspected or diagnosed 
COVID-19 pneumonia patients with severe 
or worsening symptoms. It is also indicated in 
recovered patients with persistent hypoxemia 
or respiratory impairment or both.1 Imaging 
may be done with CXR or High Resolution 
CT Sc\an (HRCT), depending on the 
availability taking into consideration infection 
control measures.7 Center for Disease 
Control, Fleishner Society, British Thoracic 
Imaging Society and ACR currently do not 
recommend X-rays and CT scan to screen for 
or as a first-line test to diagnose COVID-19 
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or in mild cases.1,8,9 Fleischner society has 
not recommended daily CXR in intubated but 
otherwise, stable patients. 
CT pulmonary angiography may be 
indicated to rule out thromboembolism when 
suspected.10 
Most of the radiological societies, including 
Nepal Radiologists’ Association, do not 
promote Point of Care Ultrasound (POCUS) 
in diagnosis or management of COVID-19 
pneumonia.6 
Any other complication in a COVID patient 
would require appropriate imaging.  For 
instance, neurological complications 
including ischemia, hemorrhages, acute 
necrotizing encephalopathy etc, have been 
rarely reported in these patients which may 
require brain CT or MRI scans.11,12 
2. Diagnosed COVID-19 patients with other 
co-morbidities requiring imaging:
The risk and threat to the health care worker 
needs to be evaluated in comparison to that to 
patient in the absence of the particular imaging. 
If there is greater threat to involved health 
workers than patient, then the imaging must 
be postponed to when the patient is infection 
free. On the other hand, if the imaging cannot 
wait for the patient and is urgent, then it must 
be done with appropriate safety precautions.1 
3. Suspected COVID-19 patients with other 
co-morbidities requiring imaging:
The status of the disease must be ascertained 
before the imaging or the imaging postponed 
to a later date.
4. Non COVID-19 patients requiring imaging:
As COVID disease is known to spread by 
asymptomatic carriers, minimum precautions 
need to be taken at all stages of routine 
practice in the department of Radiology, 
including social distancing, hand hygiene and 
compulsory use of masks by the patients and 
visitors.5

Role of Chest X-ray:
Dedicated portable radiography units must 
be used in isolation wards by appropriately 
protected health care professionals, when 
indicated. Good technique for infection 

control should be followed including  double 
bagging X-ray cassette in plastic envelop 
before handing over to clinician/ nurse taking 
care of the patient who would position the 
patient and cassette. Following exposure, 
they slide out the cassette from outer envelope 
without touching inner envelop, transferring 
the cassette to the radiographer. Portable 
radiography machine needs to be cleaned 
by radiographer twice with disinfectant for 
subsequent use. 
If the fixed X-ray machine is to be used for 
other general patients, clean the surfaces of 
room and equipment using hospital approved 
methods and room decontamination. The 
X-ray cassettes coming in contact with 
patients need to be disinfected each time. 
Passive air exchange or fumigation may be 
done as available.
Communicate x-ray findings and dispatch 
report as soon as possible. Recommended 
reporting format should be used which would 
fasten the reporting process. Suggested 
reporting format and common findings are: 
7,13,14

1. Typical: Bilateral patchy opacities with 
mid to lower lung zone predominance, often 
peripheral and rounded, bilateral multifocal 
or diffuse air space disease.
Reporting language- ‘In appropriate clinical 
setting, the findings are typical for COVID 
pneumonia. However, differentials include 
other viral pneumonias, drug reactions and 
organizing pneumonia.’
2. Non-specific: Unilateral or perihilar focal 
pneumonia without zonal predominance. 
Basilar opacities, chronic disease with 
possible new findings, interstitial disease.
Reporting language- ‘Features are non-specific 
with differentials including infections, edema, 
atelectasis or inflammatory conditions.’
3. Negative: Essentially a normal radiograph 
or showing chronic stable findings.
Reporting language- Negative for pneumonia. 
Note- A negative CXR does not exclude 
COVID infection.
Additionally, CXR may be normal in 
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the first 4-5 days of symptom onset and 
abnormalities peak at 10-12 days.15 Findings 
like pleural effusion, cavitation, large nodules 
and lymphadenopathy are rare in COVID 
pneumonia.16 
Scoring system has also been suggested 
to predict the severity of pneumonia.14 
This includes score from 0-4 on each side, 
depending on involvement by consolidation 
or GGO, 0 = none, 1 = 25%, 2 = 25-50%, 3 
= 50-75% and 4 = >75%. Sum of the score 
of each lung gives the final severity index. 
Reasonably, higher the score, worse is the 
prognosis. 
Role of CT scan:
CT scan is more sensitive. Although few 
studies have suggested high sensitivity of 
chest CT for early diagnosis of COVID-19 
compared to RT-PCR, they were mostly 
retrospective reviews of low quality and 
considered level 3 body of evidence.17 The 
use of CT scan for diagnosis of COVID-19 
would not only depend upon the medical 
infrastructure (availability of CT scanners & 
medical manpower) but also on availability of 
effective deep cleaning and infection control 
measures at the workplace.1,7  Absence of 
any of these, would not only challenge the 
role of CT scan but also promote the spread 
of infection. In the recent multinational 
consensus statement, the Fleishner Society 
suggests preferable use of portable X-ray 
over CT scan due to its ergonomical nature 
which makes it relatively more meritorious.9 
COVID-19 testing (RT-PCR) is indicated 
if a patient shows features of the disease 
incidentally on the CT scan. With the presence 
of typical imaging features, the diagnosis of 
COVID-19 may be made in these patients and 
RT-PCR can be repeated for confirmation at a 
later date.18 
The findings peak on CT scan at 6-11 days. 
Temporal evolution of the disease may show 
complete resolution, multifocal organizing 
pneumonia or architectural distortion in a 
peripheral distribution.19,20 
For uniformity and effective communication 

standardized reporting format has been 
suggested which categorize findings as typical, 
probable or indefinite for the diagnosis.21 
Lexicons have also been developed, like 
CO-RADS and COVI-RADS for COVID-19 
Reporting and Data System, for describing the 
imaging findings and grading the severity of 
infection for prognostication.16,22 We suggest 
the use of CT severity index by Kunhua Li et 
al., which involves assigning score from 0-5 
to each lobe, maximum being 25 with score 
more than 7 and 18 suggesting severe disease 
and high mortality, respectively.
Imaging findings and reporting format:14,23 

1.	 Typical Appearance:
Bilateral, multifocal rounded and peripheral 
ground glass opacities with superimposed 
interlobular septal thickening and visible 
intralobular lines (“crazy-paving”) in 
lower lobes. Reverse halo sign,  area/s of 
consolidation. 
Reporting language: In this suspected /proven 
case of COVID-19 infection commonly 
reported imaging features of COVID-19 
pneumonia are present. Other processes 
such as influenza pneumonia, organizing 
pneumonia, drug toxicity and connective 
tissue disease can cause a similar imaging 
pattern.

2.	 Intermediate Appearance: 
Multifocal, diffuse, perihilar or unilateral 
ground glass opacities with or without 
consolidation lacking a specific distribution 
and are non-rounded or non-peripheral.
Reporting language: Imaging features can be 
seen with (COVID-19) pneumonia, though are 
nonspecific and can occur in other infectious 
and noninfectious processes

3.	 Atypical appearance: 
Absence of typical or indeterminate features of 
COVID-19 pneumonia and presence of isolated 
lobar or segmental consolidation without 
ground glass opacities, discrete small nodules 
(centrilobular, “tree-in-bud”), lung cavitation, 
smooth interlobular septal thickening, pleural 
effusion, lymphadenopathy.
Reporting language: Imaging features are 
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atypical and are uncommonly reported for 
COVID-19 pneumonia. Alternative diagnoses 
should be considered.

4.	 Negative for pneumonia: Normal or 
stable chronic changes.

Reporting language: No CT findings present 
to indicate pneumonia (Note: CT may be 
negative in the early stages of COVID-19).
Differential Diagnosis:
The most commonly reported typical 
imaging features may also have other 
differentials including infections like 
influenza, Pneumocystis jerovici pneumonia, 
non-specific interstitial pneumonia, and 
pulmonary edema.24 These differentials may 
show central distribution and subpleural 
sparing.25 Pulmonary edema may develop 
in the COVID patients, which can also 
be developing secondary to heart failure, 
precipitated by fever and dehydration or 
myocarditis. Tuberculosis is often seen in 
our subcontinent and when it is co-existent  
COVID pneumonia, may be difficult to 
differentiate, however in the majority of cases 
it has upper lobe and apical-basal segment 
involvement with superimposed fibro-cavitary 
changes. Bacterial pneumonia including 
tuberculosis often has pleural collections and 
lymphadenopathy, which is uncommon in 
COVID pneumonia.26,27,28 
Role of Sonography:
Point of care ultrasound (POCUS) is not 
mentioned in most of the guidelines. While 
POCUS may be a reasonably cost-effective 
way for monitoring disease at the bedside, 
it is limited by several factors like expertise, 
greater imaging time, availability of portable 
ultrasound machines, decontamination of 
the system to ensure infection control and 
need for another modality with a positive or 
even negative POCUS study. Additionally, 
POCUS may diagnose pleural or peripheral 
lung lesions, but will completely miss it if 
there is a normal lung between the lesion and 
pleura.29 Ultrasound of the patients is needed 
in different situations for other co-morbidities, 
which could be divided into 2 groups.

Group I – Ultrasound needed in highly 
suspected (in isolation) or diagnosed 
COVID-19 patients. 
Determine the specific goal of sonographic 
examination with discussion with treating 
physician and their expectations before the 
scan. Unnecessary modalities will only cause 
avoidable exposure to others including the 
healthcare professionals and increasing risk 
without any benefits. If there is a significant 
impact of sonography on the management 
of these cases, sonography could be done, 
essentially taking necessary precautions.  
Portable machines preferably dedicated to 
isolation ward, should be used, to avoid patient 
transport. Before entering the patient room, 
cover the probe including cord with plastic 
sheath. Cover the USG control panel with 
plastic cover, or use right hand for scanning 
and left hand for operating the control panel. 
Clean the probe and USG unit with hospital 
approved method.
Group II - Ultrasound needed in other non-
COVID patients.
Meticulous and justified use of the radiological 
modalities is suggested during the pandemic 
for general/ non COVID 19 patients, because 
of the risk of the unknown carriers.
The recommended precautions can be 
practiced by spreading out appointment 
time to avoid crowding in the waiting areas, 
minimizing visitors and staff and other 
infection control measures. 
Recommendation for interventional 
radiology:
Higher levels of personal precautions 
are needed during the aerosol generating 
interventional procedure in general patients in 
the face of COVID-19 pandemic. In keeping 
with the Society of Interventional Radiology, 
suggested precautions include delaying non-
urgent procedures and pursue alternative 
treatment options. If an aerosol generating 
procedure (that is, procedures which may 
cause increase in coughing/ sneezing like 
lung biopsy, thoracocentesis, pleural drains, 
chest tube for pneumothorax, bronchial artery 
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embolization, procedures involving NG tube, 
etc) must be done, in a COVID-19 positive 
or suspected patient, appropriate PPE (Cat. I) 
which includes – N95 mask or higher level 
respirator, sterile gloves, eye protection 
(face shield or goggles), disposable, water 
proof gown and disposable surgical cap, is 
needed. If an aerosol generating procedure 
must be done in other patients, then standard 
procedure attire should be worn which 
includes – surgical mask (preferably N95), 
sterile gloves, protective eyewear, disposable 
sterile gown and disposable surgical cap.30

CONCLUSION AND 
RECOMMENDATIONS
COVID-19 pneumonia needs to be 
managed with aim to protect staff, minimize 
transmission of infection and preserve health 
care system functioning while providing best 
service to patients addressing their need. We 
need to face the challenge with confidence 
and without fear which is possible if we, 
the health care personnel are well aware of 
the infection control measures and personal 
protection while carrying out our services for 
the routine and COVID patients. 
Several prominent radiological societies and 
likewise, the Nepal Radiologists’ Association 
does not recommend CXR or CT scan of 
chest for screening or in mild cases. The 
role of chest imaging CXR or HRCT chest, 
whichever is available and practical, is 
limited to management of COVID patients 
with moderate or severe and/or worsening 
symptoms to look for complications. 
Reporting templates should be adopted by 
radiology departments to expedite reporting 
and should mention differentials. Other 
imaging in COVID patients need to be done 
as indicated and necessary evaluating the risk 
and benefit. Imaging routine patients also 
needs basic precautions at all times.
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