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ABSTRACT 

The adoption of point of care lung ultrasound for both suspected and confirmed 

COVID-19 patients highlights the issues of accessibility to ultrasound training and 

equipment. Lung ultrasound is more sensitive than chest radiography in detecting 

viral pneumonitis and preferred over computed tomography for reasons including its 

portability, reduced healthcare worker exposure, and repeatability. The main lung 

ultrasound findings in COVID-19 patients are interstitial syndrome, irregular pleural 

line and subpleural consolidations. Consolidations are most likely found in critical 

patients in need of ventilatory support. Hence, lung ultrasound may be used to timely 

triage patients who may have evolving pneumonitis. Other respiratory pathology that 

may be detected by lung ultrasound includes pulmonary oedema, pneumothorax, 

consolidation and large effusion. A key barrier to incorporate lung ultrasound in the 

assessment of COVID-19 patients is adequate decontamination of ultrasound 

equipment to avoid viral spread. This tutorial provides a practical method to learn 

lung ultrasound and a cost-effective method of preventing contamination of 

ultrasound equipment and a practical method for performing and interpreting lung 

ultrasound. 
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Coronavirus Infections; COVID-19, Pandemics; Point-of-care systems; 

Ultrasonography 

INTRODUCTION 

The adoption of point of care lung ultrasound (LUS) for initial assessment, review 

assessment, and clinical decision making in both suspected and confirmed COVID-

19 patients highlights the issues of accessibility to training and equipment without 

facilitating viral spread.1, 2 The key barriers to widespread use are training and 

contamination of ultrasound equipment. The traditional method of face-to-face 

supervised training of learners on patients raises the concern of increased disease 

transmission risk. Contamination and subsequent intensive decontamination of 

equipment can lead to significant delay in-between use, resulting in less frequent 

LUS performed in settings where its use may be beneficial. 

 

The earliest findings of lung involvement resemble interstitial syndrome (B-lines). 

These could be used to timely triage and identify patients who may have evolving 

pneumonitis. Advanced lung findings of subpleural consolidation, interlobular, and 

lobar consolidations should prompt practitioners to consider escalation of care. 

Consideration should be given to managing patients with any of these LUS findings 

as potential COVID-19 pneumonitis in evolution with inpatient observation, repeat 

LUS, and possible early novel interventional therapies. Those with no LUS pathology 

may need to undergo outpatient observation depending on institutional and local 

policies. Abnormal LUS findings should be documented and followed up with repeat 

LUS examinations. 

 

This tutorial provides practical methods for teaching and learning how to perform and 

interpret LUS and minimising contamination of ultrasound equipment in COVID-19 

patients, whereby only routine cleaning rather than high level decontamination would 

be required, thus preventing restriction of the use of this very valuable diagnostic 

tool. 

 

REVIEW OF LUNG ULTRASOUND 

LUS is very sensitive and will detect small areas of lung consolidation (pneumonia), 

collapse, pleural effusion, interstitial syndrome (including pulmonary oedema), and 

pneumothorax. Using either a phased array or curvilinear probe, we recommend 
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scanning three zones of each lung that approximates the upper and lower lobes 

(Figure 1). All parts of the lung should be examined to avoid missing lung pathology, 

although as the predominant site of COVID-19 lung pathology is the posterior basal 

segments, it is suggested to scan these areas first (Figure 1). 

 

Apart from identifying COVID-19 pneumonitis, LUS is also effective at diagnosing 

other common causes of symptomatic respiratory disease that could be related to 

COVID-19 such as consolidation in pneumonia, or perhaps unrelated like lung 

collapse (atelectasis), pleural effusion, pneumothorax and cardiogenic pulmonary 

oedema. During the initial stages of patient assessment in emergency departments, 

when lung ultrasound is used as an additional examination tool, the triage process is 

enhanced narrowing the differential diagnosis and more accurate patient disposition 

can be determined earlier. 

 

Normal 

Normal lung ultrasound findings appear as a bright (hyperechoic) pleural line 

immediately beneath the ribs that appears to move with respiration, which is due to 

sliding of the parietal and visceral pleura – lung sliding.  A-lines are artefactual 

copies (reverberation artefact) of the pleural line that appear as motionless horizontal 

white lines equally spaced below the pleural line (Figure 2, Video S1).  

  

Lung collapse (atelectasis) and effusion 

The key finding is of a grey tissue appearance. In contrast to pneumonia, the airways 

are collapsed and not fluid-filled and hence the air bronchograms are immobile and 

there is usually substantial volume loss, seen as either effusion or displacement of 

the diaphragm or heart (Figure 3, Video S2).  

 

Consolidation 

The key finding is of a grey tissue appearance with minimal volume loss.3 

Consolidation may represent multiple pathologies including pneumonia, contusion, 

neoplasia and pulmonary infarction such as in pulmonary embolism. In pneumonia 

the lung is fluid-filled, which results in mobile air bubbles (dynamic air bronchograms) 

and minimal loss of lung volume. Air bronchograms appear as bright white 

hyperechoic dots or linear pattern (Figure 3, Video S3).  
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Pleural effusion 

The key finding is a black (anechoic) space between the lung, diaphragm and/or 

chest wall. The presence of ultrasound reflective material within the fluid is indicative 

of fibrinous and other debris within the fluid, which usually is suggestive of an 

inflammatory process. The  volume can be estimated by multiplying the distance (in 

cm) between the diaphragm and the junction between the collapsed and inflated 

lung, which is essentially the distance between the parietal and visceral pleura at the 

end of expiration on a spontaneously breathing patient in supine position, by 200 to 

yield a volume in mL that is typically within 10-15% of the true volume (Figure 4, 

Video S2). 4, 5  

 

Pneumothorax 

Air prevents ultrasound transmission, which means that pneumothorax cannot be 

directly seen in a LUS, but the diagnosis is made based on the absence of lung 

sliding and presence of lung point. The lung (or contact) point seen in pneumothorax 

is the visible junction between the pleura separated by air and the pleura not 

separated by air. Lung sliding is the visible movement at the pleural line beneath the 

ribs that represents the apposed parietal and visceral pleura that rub against each 

other during respiration (Figure 5, Video S4). In a metanalysis, Ding et al.6 showed 

that absence of lung sliding and presence of lung point is highly specific for 

pneumothorax. On the other hand, false negatives may occur in patients with, for 

instance, loculation preventing air from rising to highest point of the chest.7 In other 

words, presence of lung sliding sign rules out only pneumothorax underneath the 

probe. 

 

Interstitial syndrome 

This group of respiratory disorders is characterised by increased number and spread 

(bilateral) of mobile long laser-like B-lines that travel from the pleural line away from 

the ultrasound transducer all the way to the bottom of the screen without fading. 

Respiratory disorders that commonly cause generalised (bilateral) B-lines include 

pulmonary oedema, pulmonary fibrosis, pneumonitis, and Acute Respiratory Distress 

Syndrome (ARDS). COVID-19 has the typical appearance of viral pneumonitis that 

may develop into ARDS and is cited in more detail below. B-lines may also appear 
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adjacent to focal disorders such as lung collapse, consolidation, neoplasia, pleural 

disease, pulmonary infarction, and contusion (Figure 6, Video S5). 

 

UTILITY OF LUNG ULTRASOUND 

The key role of LUS may be to identify patients with early interstitial pneumonitis, 

which may reflect pneumonitis in evolution by the detection of even subtle or minor 

abnormalities. This could allow patients to be isolated, admitted for observation, or 

return as outpatients for review ultrasound scan the following day, even when 

asymptomatic. It may also be the logical time to consider novel interventions or 

treatments. Repeated scans may detect progression during evolution or 

improvements during recovery. In severe cases, a consolidations predominantly 

posterior locality may prompt a decision for prone positioning (Figure 7).8 

 

Benefits of lung ultrasound  

 Portability and low-cost. 

 No ionising radiation exposure 

 High diagnostic accuracy (strong correlation with computed tomography 

(CT)). 

 Able to accurately identify other pathology that can be linked to respiratory 

symptoms. 

 Earlier detection than chest X-ray. 

 Lower risk of contamination compared to CT and x-ray. 

 Repeatable and can be used for monitoring. 

 

Limitations of point of care lung ultrasound 

 Cannot detect pathological features limited to deep within the lung (where air 

is present between the lesion and the chest wall). 

 Accuracy strongly influenced by training and experience of the operator. 

 Potential for human transmission of COVID-19. 

 The non-specific nature of the signs makes the modality very dependent on 

base rate prevalence of COVID-19. 

 

ULTRASOUND IN COVID-19 INFECTION 
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A characteristic of COVID-19 is a common progression in the LUS signs, which may 

be used to predict the stage of disease and even likelihood of clinical deterioration. 

Diverse ultrasound patterns can be found in COVID-19 patients. However, in most 

cases, findings are similar to other viral interstitial pneumonia that may progress to 

ARDS.9 A summary of the key features are presented below.  

 

Lung ultrasound findings in COVID-19 infection 

Ultrasound is more sensitive than plain chest X-ray at detecting abnormality. Any 

abnormality of LUS is likely to reflect some degree of lung inflammation and could 

represent an early finding in a patient that may later deteriorate. It is suggested that 

a regimen of close follow-up with serial ultrasounds may provide an accurate monitor 

and provide more insights into the sequalae of disease COVID 19. More advanced 

findings reflect greater lung involvement and may be of assistance in admission and 

early intervention approaches. Late findings may also be of benefit in decisions 

regarding the institution of invasive support or rescue therapies in ventilated patients, 

such as prone positioning (indicated by consolidation).10-13 

 

Early ultrasound findings 

The earliest findings are isolated patchy areas of B-lines (interstitial syndrome) due 

to inflammatory lung oedema. B-lines are also seen in cardiogenic pulmonary 

oedema. In COVID-19, unlike pulmonary oedema, there are ‘skipped’ areas of 

normal lung without B-lines and there is also irregular thickening of the outer lung 

lining (pleural line) (Figure 8). Although COVID-19 pneumonitis is typically bilateral, 

localised interstitial syndrome could suggest an early phase of the disease. These 

ultrasound findings often precede chest X-ray alterations and clinical deterioration.14, 

15 

 

Intermediate ultrasound findings 

Thickened and irregular appearance of the pleural line and more prominent and 

confluent B-lines (Figure 9).15 

 

Late ultrasound findings 

The presence of small areas of consolidation adjacent to the pleural line (subpleural 

consolidation), which appear like solid tissue. These are usually no larger than 1 cm 
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in diameter and often have B-lines adjacent to the consolidated areas (Figure 10), 

which separates them from other types of pneumonia that are usually deeper or 

involve whole segments or lobes.16 Infarcted subpleural consolidations demonstrated 

by lack of colour flow Doppler pulsatility has been reported .17 This could be due to 

microangiopathy, as described recently by autopsies series from the United States 

and a potential association of COVID-19 with thrombotic complications such as 

pulmonary embolism.18, 19 However, this finding is not specific of COVID-19. Pleural 

effusion and isolated lobar consolidation are uncommon in COVID-19 respiratory 

infection and should prompt a search for an alternative diagnosis.15 

 

Recovery 

The severity of the lung involvement reaches a peak during the second week since 

symptoms onset.20 In critical cases recovery may involve several weeks. A-lines, 

reverberation artefacts of the pleural line that are a normal finding, will emerge in the 

transition to a normal lung pattern (Figure 2).21 During the assessment of these 

patients, storing the ultrasound images is highly recommended to be used for later 

comparison.15 

 

INFECTIOUS CONTROL MEASURES 

Ultrasound procedures on the chest surface are typically considered a low infectious 

risk procedure due to there being no contact with broken skin, mucous membranes, 

blood, or bodily fluid. However, given COVID-19 is caused by a highly contagious 

virus where aerial droplets, aerosols, and contact transmission are thought to be 

possible, rigorous infectious control measures are imperative following each 

suspected and confirmed COVID-19 patient interaction to avoid contamination of the 

ultrasound device and onward transmission of the virus. The issues of infection 

precaution vary between the different sizes of ultrasound machine.22, 23 

 

Hand-held ultrasound machines 

Hand-held ultrasound devices are the ideal option to assess COVID-19 patients as 

the entire device can be introduced into a single-use plastic sheath. 

 

Larger ultrasound machines 
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Clinicians may choose to utilise other forms of portable ultrasound devices for a 

number of reasons that include image quality, device availability, and familiarity. The 

main challenge with the larger ultrasound machines is that they are difficult to be fully 

covered and operated with plastic covers. When exposed to COVID-19, they are 

also time consuming to decontaminate. These machines may also encounter 

electrical issues with liquid decontamination as they are not usually waterproof. 

Lastly, the cooling fans commonly seen in these larger machines could increase the 

likelihood of COVID-19 transmission by aerosol or droplets. 

 

Infectious precautions should follow the policy of your local healthcare institution and 

are influenced by resources and contagious risk of the patient. The list below can be 

downloaded and laminated for bedside use (Table S6). 

 

Before the ultrasound examination 

 Familiarise with and adhere to the “5 Moments for Hand hygiene” before, 

during, and after performing ultrasound. 

 Remove all unnecessary accessories from the ultrasound machine 

 The console and display should be cleaned prior using low-level instrument 

grade cleaning agents or wipes. 

 Cover the machine with a plastic sheet. 

 Wear personal protective equipment in accordance with local policy. 

 Preferably, arrange an assistant who remains clean to operate the machine 

controls. The probe, placed in a sheath, is only used by the person performing 

the scan. 

 Use ultrasound gel from single-use gel sachets, e.g. 1 large or 2 small 

sachets, rather than multidose containers. Alternatively, a large volume of gel 

can be dispensed from a multidose into a disposable container, which can be 

discarded in the room. 

 Bring wipes for the patient and the machine if not easily accessible at patient 

bedside. 

 In emergency departments, allocate dedicated ultrasound machines to the 

suspected COVID-19 area (Hot Zone) where possible. Depending on the 

cohort and prevalence of disease, certain emergency department have 
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dedicated areas for suspected and confirmed patients with COVID-19 

patients.  

 

During the ultrasound examination 

 Limit the length of the examination to reduce exposure to the healthcare 

workers. 

 Limit the use of ultrasound to answering pertinent clinical questions. 

 Delay performing measurements to after the examination. 

 Allow the most experienced operator available to perform the ultrasound. If 

performed by a non-expert, real-time remote supervision is recommended. 

 Avoid touching any objects in the patient area. 

 

After the ultrasound examination 

 For larger machines, the entire machine must be cleaned twice using low-

level instrument grade cleaning agents or wipes. First, immediately after 

completing the scan at the patient’s bedside. Second, away from the patient’s 

bedside wearing clean personal protective equipment. If no assistant is 

available to move the machine, consider pushing it with your feet to avoid 

direct hand contact.  

 For small portable devices that fit entirely into a protective sheath, extraction 

from the sheath without contamination is paramount. 

 Adhere to the wait time advised by the disinfectant and device manufacture 

instructions to ensure proper disinfection. 

 If contact of the device with non-intact skin, blood, body fluid, or mucous 

membrane is suspected or confirmed, high level disinfection should be 

undertaken according to local guidelines. The process can be time 

consuming. 

 

HOW TO USE AN ENTIRE ULTRASOUND MACHINE IN A STERILE SHEATH 

All non-portable ultrasound machines offer the facility to place an ultrasound probe 

into a conventional sterile sheath as is routinely used for ultrasound-guided 

procedures. However, the console and display unit may not be adequately protected 

by a plastic barrier.  
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All portable ultrasound machines have the advantage of only requiring one operator 

to perform the scan, to operate the controls, and to acquire images or videos. 

However, very few are small enough to fit within a conventional sterile sheath and 

even fewer can adequately acquire images and videos for archiving to a PACS. 

 

The need to change frequency settings or probes is fortunately mitigated for COVID-

19 patients as both the lung and cardiac ultrasound examinations can be performed 

with the same probe and similar frequencies. However, the pre-sets for lung and 

cardiac examinations vary significantly and alterations are required in order to 

acquire images of adequate quality. 

 

Smartphone in a plastic sheath 

The only control unit currently available that allows both good image visualisation as 

well as ease of control when wearing gloves, is the touch sensitive smartphone such 

as an iPhone or Android device. Also, all smartphones currently in use will fit into the 

conventional plastic sheath used for sterile procedures. Thereby the entire 

ultrasound machine can be protected by a physical barrier (Figure 11). 

 

The smartphone can be connected to a Butterfly iQ device (Butterfly Network, Inc., 

Guilford, Connecticut, United States), which has novel features of advantage for this 

purpose: 

 The probe is multipurpose, able to cater for all purposes by alteration of 

frequency and pre-sets. 

 Connected to conventional smartphones. 

 High resolution images on smartphone able to be clearly seen through plastic 

sheath. 

 Control of the full functionality of the device possible through the plastic 

sheath when wearing gloves. 

 Ability to archive images and videos to PACS or cloud for later reference. 

 Full control of the ultrasound machine by one operator only. 

 

Preparations prior to the examination 
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The operator prepares the equipment in an adjacent room prior to entering the room 

containing the COVID-19 patient. For this examination, no specific sterile procedure 

technique is necessary although a similar but sterile technique could be used for 

sterile procedures such as vascular access (Video S7).  

 

The cord of the Butterfly iQ device should be mostly wrapped around the device 

leaving a short length of cord to separate the smartphone and the device. This 

facilitates placement within the sterile sheath, whereas a full length of cord makes 

insertion into the sheath difficult. The smartphone is then attached such that it lies in 

close proximity to the Butterfly iQ device. Open the sterile plastic sheath, place half 

the sterile gel into the sheath, then place the probe into the sheath, and grasp the 

probe through the plastic. Grasp the paper border of the plastic sheath and extend 

the sheath to incorporate the smartphone entirely for some distance. Optionally, tie 

the plastic sheath near the cardboard sheath holder, after evacuating most of the air 

(Video S8). 

 

Afterwards, the operator dresses in barrier gown, gloves, mask, and eye protection. 

Prepare the trolley to be used to remove the ultrasound machine following use; and 

take it into the room with the known or potential COVID-19 patient. The trolley should 

be covered in a soft layer (e.g. sterile theatre drape) and so as to cushion the 

Butterfly and smartphone should they fall a few centimetres from the sterile sheath 

onto the trolley, so as not to damage them. 

 

Conducting the examination 

If this study forms part of a screening assessment, then in addition, nasopharyngeal 

swabs should be taken prior to the ultrasound examination. 

 

Conduct the lung and cardiac ultrasound examination according to the protocols 

previously outlined. If time does not permit, concentrate imaging on the posterior 

basal segments of the lungs since the majority of findings are present in this location. 

Adjust the settings, acquire images, and archive as necessary. It is strongly 

recommended that images and video with full patient details are acquired and stored 

on the local hospital PACS, cloud storage or both. 
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Extraction of the ultrasound device without contamination after the 

examination 

Retrieval of the Butterfly iQ probe and smartphone from the plastic sheath in a 

manner that does not contaminate either, is essential in order to preserve the 

ultrasound machine for immediate use on the next patient. Without contamination, 

the device may be cleaned using the approved wipes available at the hospital. 

 

A disposable set of sterile scissors is required in order to cut the plastic sheath near 

to the smartphone. The smartphone and Butterfly iQ are then gently lowered out of 

the plastic sheath without the sheath touching the trolley and its drapes. There is a 

risk that the smartphone or Butterfly iQ may “fall out” of the plastic sheath onto the 

trolley and hence it is wise to include some padding during preparation of the trolley. 

The plastic sheath is then disposed of with the protective gown and gloves in the 

prescribed manner. The Butterfly iQ and smartphone are then wiped clean with the 

recommended wipes (Video S9). 

 

CONCLUSION 

Point of care application of LUS for initial assessment, review assessment, and 

clinical decision making in both suspected and confirmed COVID-19 patients is 

currently being adopted into clinical practice. However, adequate training and 

decontamination of ultrasound equipment are some of the key barriers to a more 

ubiquitous adoption. This tutorial outlines the main LUS findings and a technique for 

the avoidance of contamination of ultrasound equipment in COVID-19 patients. 
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FIGURE LEGENDS 

Figure 1 – Lung zones 

We recommend scanning only three zones on each side. The anterior zone 

corresponds to the anterior surface of the upper lobe (A). The middle lobes are small 

and may not be visible with ultrasound and hence are ignored. The posterior lower 

zone corresponds to the lateral and posterior surface of the lower lobe (B and C). 

The posterior upper zone corresponds to the lateral (B) and posterior (C) surface of 

the upper lobe. 

 

ANT, anterior; L, left; R, right; PU, posterior upper, PL, posterior lower 

 

Figure 2 – Normal 

Normal lung ultrasound findings appear as a bright (hyperechoic) pleural line 

immediately beneath the ribs which is due to the highly ultrasound reflective parietal 

and visceral pleura.  A-lines are artefactual copies (reverberation artefact) of the 

pleural line that appear as motionless horizontal white lines equally spaced below 

the pleural line. 

 

Figure 3 – Atelectasis and consolidation (pneumonia) 

Lung ultrasound image of atelectasis (collapse) showing a grey tissue appearance, 

volume loss (effusion) and static air bronchograms (A). Lung ultrasound image of 

consolidation (lobar pneumonia) showing a grey tissue appearance, lack of volume 

loss and dynamic (mobile) air bronchogram (B). The movement of the dynamic air 

bronchogram is more apparent in the corresponding video.  

 

Figure 4 – Pleural effusion 
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Simple pleural fluid conducts ultrasound well and is seen as a black space on 

ultrasound. Here the estimated volume is 6.0 cm x 200 = 1,200 ml. 

 

Figure 5 – Pneumothorax 

The computed tomography figure (A) of a pneumothorax shows the lung (contact) 

point of separation of the parietal and visceral pleura. The lung ultrasound image 

shows the lung point at the intersection of lung sliding on the right and no lung sliding 

on the left (B). The corresponding lung ultrasound M-mode image demonstrates lung 

sliding on the right and no lung sliding on the left of the lung point, a vertical 

transition zone (D). The lung ultrasound image (C) shows normal lung sliding 

(seashore sign).  

 

Figure 6 – Interstitial syndrome 

Lung ultrasound findings in interstitial syndrome shows multiple laser-like 

hyperechoic (white) B lines originating from the pleural line traversing the sector at 

the anterior lung zone (A) and posterior lower lung zone (B) where there is also an 

effusion. 

 

Figure 7 – Considerations for use of lung ultrasound in clinical practice  

The use of lung ultrasound may be of assistance in triage of patients with suspected 

or confirmed COVID-19 respiratory infection. 

 

Figure 8 – Lung ultrasound and CT findings in early stage COVID-19 

pneumonia  

Lung ultrasound shows B lines and thickening of the pleural line (A and B). 

Computed tomography shows ground-glass opacification in mainly a peripheral 

distribution (C), bronchovascular thickening (D), and ‘crazy paving’ (E). 

 

Figure 9 – Lung ultrasound and CT findings in intermediate stage COVID-19 

pneumonia 

Lung ultrasound findings in intermediate stage COVID-19 pneumonia shows 

thickened and irregular pleura and confluent B-lines (A). Computed tomography 

shows ground-glass opacification in increased quantity, density, and area of 

distribution (B). 
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Figure 10 – Lung ultrasound and CT findings in late stage COVID-19 

pneumonia  

Lung ultrasound findings in late stage COVID-19 pneumonia demonstrating 

thickened and irregular pleura, confluent B lines (waterfall sign) (A) and subpleural 

consolidation (B). Computed tomography demonstrates bilateral lung infiltrate with 

two-thirds of the lung field affected, consolidations with evidence of air bronchogram 

and fibrous strips. The patient exhibited evidence of ARDS clinically. 

  

Figure 11 – Protective barrier for hand-held ultrasound devices  

Portable ultrasound machines capable of fitting into a conventional sterile plastic 

sheath. Butterfly IQ (A) (Butterfly Network, Inc., Guilford, Connecticut, United States) 

and V-scan (B) (GE Healthcare, Chicago, Illinois, United States). 

 

SUPPORTING INFORMATION  

Video S1 – Normal 

Normal lung ultrasound findings appear as a bright (hyperechoic) pleural line 

immediately beneath the ribs that appears to move with respiration, which is due to 

sliding of the parietal and visceral pleura – lung sliding. A-lines are artefactual copies 

(reverberation artefact) of the pleural line that appear as motionless horizontal white 

lines equally spaced below the pleural line. 

 

Video S2 – Atelectasis 

Lung ultrasound of atelectasis demonstrates grey tissue appearance with volume 

loss (effusion) and static (motionless) air bronchograms (white dots).  

 

Video S3 – Consolidation (pneumonia) 

Lung ultrasound of consolidation demonstrates grey tissue appearance without 

volume loss (no effusion). The presence of dynamic (mobile) air bronchograms 

(white dots) reflects pneumonia. 

 

Video S4 – Pneumothorax 

Lung ultrasound demonstrating pneumothorax. There is initially no lung sliding seen 

but then during inspiration a lung point is seen to slide along the pleural line from 
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right to left with lung sliding following behind the lung point, which then slides away 

to the right with expiration. 

 

Video S5 – Interstitial syndrome 

Interstitial syndrome is characterised as more than two B-lines in an interspace, 

which are hyperechoic (bright white) laser-like lines originating from the pleural line 

and extending to the bottom of the display that move with respiration. 

 

Table S6 – Infectious control measures 

Infectious control measures before, during, and after a lung ultrasound examination 

in suspected and confirmed COVID-19 patients.  

 

Video S7 – Setup prior to entering patient room 

Insertion of probe and smartphone entirely within the plastic sheath. 

 

Video S8 – Entering room and conduct examination 

Entering the room with the COVID-19 patient and conduct the examination. 

 

Video S9 – Removal of the ultrasound device and smartphone without 

contamination  

The plastic sheath is cut with sterile scissors and the device is then removed without 

the sheath coming into contact with the recipient trolley or drapes.  
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