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Abstract: 

Up-to-date review of the role of lung ultrasound (US) in early diagnosis of COVID-19 

disease associated pneumonia, based on the recent publications at the 2019/2020 

pandemic of nCoV-19. Further, highlighting the advantages of lung US over the other 

imaging modalities as regard early diagnosis, cost and potency of its use as a 

screening tool in pandemics. The COVID-19 tends to be bilateral with patchy pattern. 

More frequent in the posterior and inferior fields of the lung. This infiltration is 

usually irregular and extends to the pleural line. Diffuse B-lines are noticed with air 

bronchogram sign. Sometimes localized pleural thickening is seen or localized pleural 

effusion. Occasionally, impaired blood flow in the consolidation patch was detected. 

In novel COVID-19 era lung US is a bedside, practical, safe and useful emergency 

tool for diagnosis. It is operator dependent and this drawback can be avoided by 

providing proper training. 
Keyword: Lung ultrasonography, COVID-19 Pneumonia and Corona virus. 

  

Introduction 
Since the beginning in December 2019, 

a pool of cases with pneumonia of 

unknown and unexplained etiology 

was registered in Wuhan, Hubei 

province in China (1). On Jan 7, 2020, 

the diagnosis of novel coronavirus, 

severe acute respiratory syndrome 

coronavirus2 (SARS-CoV-2) was 

recognized as the responsible organism 

by Chinese authorities. They perfor-

med deep sequencing analysis of 

nasopharyngeal swabs. By the end of 

January of 2020, the WHO confirmed 

the outbreak of the disease and it was 

considered as a global health emerge-

ncy (2). 

The first 41 patients who confirmed to 

have SARS CoV-2 infection presented 

with lower respiratory tract infection 

with fever, dry cough, and dyspnea. 

Those manifestations are similar to the 

two other diseases caused by coronav-

iruses; severe acute respiratory syndr-

ome (SARS) and Middle East 

respiratory syndrome(MERS) (3). 

The distinctive features which raised 

the suspicion towards the diagnosis of 

the new disease are the ground-glass 

pattern of pneumonia in chest comp-

uted tomography (CT) and lymphoc-

ytopenia (in 83.2% of the patients on 

admission) (4). 

The diagnosis was made based upon 

the WHO criteria published on Jan 12, 

2020. Later, all the cases were confir-

med by real-time RT-PCR analysis of 
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nasopharyngeal swab (5). It was agreed 

that lung CT is strongly recommended 

in suspected cases, as the respiratory 

system is primarily involved in the 

disease. Moreover, it can be used for 

follow-up (6). 
 

Noteworthy, lung involvement may 

precede clinical manifestations and 

even PCR +Ve swab. Accordingly, 

experts recommend early chest CT for 

screening suspected patients (7). Like-

wise, a current study revealed that the 

CT chest is more sensitive than real 

time-PCR in discovering nCoV-19 

infection. This can be attributed to 

defect in nucleic acid detection techno-

logy, low viral load or inappropriate 

clinical sampling (8). 
 

Feng et al, reported that chest CT has a 

crucial role in the diagnosis and appra-

isal of lung affection and damage in 

COVID-19 disease (9). 
 

The extraordinary contagiousness of 

SARSCoV-2 and the hazards of mov-

ing  patients who is  hypoxemic and 

with  hemodynamic instability,  hamp-

er the use of chest CT on a wide scale 

especially in pandemics. Further, radia-

tion hazards, long examination time 

and its unavailability in primary 

healthcare centers all are obstacles 

limiting its use and necessitate the use 

of more practical alternative (10). 

Lung US is a highly sensitive and 

specific approach that can be used  

instead of  CT scanning, it provides 

comparable quality to CT and it is 

outweighing standard radiography for 

evaluation of pneumonia and adult 

respiratory distress syndrome (ARDS) 

with the additional value of being used 

easily and can be repeated without exp-

osure to  radiation hazards (11). 
 

-COVID-19 Pneumonia is different 

from the previously known pneum-

onias transmitted by influenza virus in 

being rapidly transmitted and in having 

high infection and mortality rate. It can 

be transmitted by droplets and direct 

contact; so the device of  ultrasonic 

waves can be easier disinfected than 

CT and CXR due to its smaller area of 

contact with patients. (12) 

 

Lung  Ultasonograpic manifestations 

in patients with COVID-19 disease 

-In all studies, the thorax was scanned 

in the following 12 lung areas at bed-

side: anterior superior and inferior, 

lateral superior and inferior, posterior 

superior and inferior, bilaterally using 

" The 12-area examination method" 

(13). 
  

-The lesions(COVID-19 foci) tend to 

be bilateral with patchy pattern. More 

frequent in the posterior and inferior 

fields of the lung. This infiltration is 

usually irregular and extends to the 

pleural line. Diffuse B-lines are noticed 

with air bronchogram sign as shown in 

Figure (1) and (2). Sometimes localiz-

ed pleural thickening and pleural 

effuseeion are observed .  

 

 
 

Figure(1): the convex array probe 

showed the pleural line in the right 

posterior 

lower area was unsmooth and thin with 

diffused B lines and"white lung" sign (12). 
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Figure(2) :convex array probe showed 

large areas of consolidation in the right 

posterior upper area and 

airbronchogram sign (yellow arrow). 

The pleural line was interrupted (12). 

 
 

Figure(3): color Doppler ultrasound 

showed no obvious blood flow signal in 

the peri-pulmonary consolidation of the 

left posterior upper area, which was 

significantly different from that of 

common inflammatory bacterial 

pneumonia  (12) 

 

-Yi Huang et al, reported that the non-

critical COVID-19 has specific 

ultrasonographic findings, which are 

observed in the posterior and inferior 

fields of the lung in the form of 

multiple B lines, sub-pleural pulm-

onary consolidation and poor blood 

flow. He used SonoScape P50 color 

ultrasonic device, with frequency of 

convex array probe was 1-8 MHz and 

that of linear array probe was 3-17 

MHz (12). 

-In another study performed on 20 

cases with COVID-19 disease, Qian-

Yi Peng et al found the following 

characteristic features: 

1)  pleural line is thickened and 

irregular. 

2)  Focal or diffuse B lines. 

3) Consolidations with mostly 

dynamic air bronchogram. 

4) Pleural effusions are rare. 

5)  A lines appear in the 

convalescence. 

-These noticed features occurred thro-

ugh different stages of the disease, 

from early stage of alveolar interstitial 

pattern, to the more advanced stage of 

pulmonary consolidation and  bilateral 

interstitial pattern (14). 

-In a third study, Erika Poggiali et al 

found that there was strong correlation 

between bedside US findings and 

Chest CT scans performed for 12 pati-

ents who presented  with flu-like 

symptoms and COVID-19 infection 

during the previous 4–10 days, diffuse 

B lines with spared areas was found in 

all patients, subpleural consolidation 

was found only in three patients (15). 

-In fourth study, D. BUONSENSO et 

al reported a case of COVID-19 

disease whose Lung ultrasound show-

ed, an irregular pleural line with small 

subpleural consolidations, areas of 

white lung and thick, confluents and 

irregular vertical artifacts(B-lines) on 

the anterior and posterior fields bilat-

erally.(16) 

-Color Doppler technique is able to 

show the blood supply of the lesion, 

which has a strong clinical signify-

cance, poor blood flow signal is usu-

ally observed in the sub-pleural conso-

ledation, this may be due to the rapid 

progression of COVID-19, therefore  

the  microvessel exchange mechanism 

is not quickly established by the lung 

Figure(3),(17). 
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Lung Ultrasonic findings Versus 

Chest CT findings 

-Bedside US findings showed strong 

correlation with Chest CT scans in the 

different stages of the disease, Qian-Yi 

Peng et al described a comparison 

between lung ultrasonographic manife-

stations and chest CT findings  in 

patients with COVID-19  disease as the 

following (14).  

 In the early stage of disease: 

Lung US show Focal B lines while 

Lung CT may be negative or 

atypical. 

 In the progressive stage of 

disease: Lung US show alveolar 

interstitial syndrome correspond-

ding to the fuse or scatterd ground 

glass opacities seen in Lung CT. 

 Further,  lung consolidation is 

seen in the form of airbroncho-

gram in Lung US and usually 

subpleural and translobar in Lung 

CT. 

 In case of recovery: A lines can 

be found while uneven B lines can 

be seen in patients developed pul-

monary fibrosis in the Lung US. 

 In both US and CT: there is 

pleural thickening while pleural 

effusion is mostly rare . 

 

Advantages of Lung US over other 

imaging modalities: 

1-Lung images can be obtained at bed-

side by the same evaluating clinician, 

so we success in reducing the number 

of health workers potentially exposed 

to the patient. Nowadays, the use of 

traditional imaging such as Chest X-

Ray or CT Chest require movement of 

the patients to the radiology unit and 

potentially many people can be exp-

osed, from health care professional to 

the other patients waiting imaging for 

other diseases. 

2- Lung ultrasound can help in first 

screening and discriminating low-risk 

patients (those with lung ultrasound- 

negative patients) from higher-risk 

patients (abnormal lung ultrasound 

patterns), who urgently require second 

level imaging or even experimental 

therapies without waiting. 

3- Lung ultrasound would be much 

easier to use as a screening tool than 

chest CT, and this doesn't decrease the 

role of chest CT, but routine use of CT 

scan has several obvious limitations. 

4- Lung ultrasound is easier to be 

sterilized than chest CT especially if 

portable due to the smaller surface 

area. 

5-Lung ultrasound avoid radiation 

exposure so: - 

a) It can be repeated several times for 

the same patient which allow a close 

monitoring of the clinical condition 

b) It allows imaging of pregnant patients 

and patients with renal impairment 

who Chest CT may harm them.  

 

6- Lung ultrasound can be easily 

performed in the outpatient setting 

allowing better pre-triage evaluation to 

determine those patients that should be 

sent to the hospital. 

7- Lung ultrasound is a cheap instru-

ment that can be easily applied even in 

poor settings. 

8-Lung ultrasound produce real-time 

images, it is more sensitive than  CT in 

detection of pleural effusion and  inter-

stitial lesions, it is also characterized 

by showing the blood flow distribution 

in the  inflammatory lesions which is 

an indicator of the degree of angio-

genesis and progression of the disease. 

- Lung ultrasonography has a known 

limitation as  it cannot detect central  

lesions that are deep within the lung, as 

air inside the lung acts as a barrier aga-

inst transmission of ultrasonic waves, 

fortunatey this is uncommon in 

COVID-19 disease, where most lesions 

located peripherally and sub-pleural. 
 

Conclusion 
Lung US is useful as a screening tool 

for diagnosis of COVID-19 pneumonia 
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in emergency department. It reduces 

the infection probability of health 

workers, can be repeated, no radiation 

and it can be applied on wide base in 

pandemics. Posterior and inferior lung 

infiltration with large number of B-

lines are distinguishing Lung US 

features for COVID-19 pneumonia. 

Sub-pleural consolidation with impair-

red blood flow are additional features. 
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