
Appendix I: Sonographic definitions and diagnostic criteria 

 

Focused Echocardiography: 

As previously stated the focused echocardiography is performed according to the FATE protocol 

(125). The following criteria are used: 

 

Pericardium: 

Pericardial effusion: Presence of an echo-free zone separating the pericardium from the heart. 

 

Left ventricle: 

Dilated left ventricle: Left ventricle end diastolic diameter > 61 mm 

Markedly hypertrophic left ventricle: Left ventricle wall > 1,2 cm  

Left ventricle ejection fraction is estimated by “eye-balling” and sub classified into:  

Moderate left ventricular systolic heart failure: 30% ≤ Ejection fraction < 45% 

Severe left ventricular systolic heart failure: Ejection fraction < 30% 

Hyperkinetic left ventricle: Ejection fraction > 65% 

 

Right ventricle: 

Markedly dilatation of the right ventricle: Left ventricle diameter < right ventricle diameter 

Markedly hypertrophic right ventricle: Right ventricle wall > 0,8 cm 

Right ventricle kinesis: Estimated by tricuspid annular plane systolic excursion (TAPSE), and sub 

classified into the following: 

- TAPSE > 20 mm: Hyperkinetic 

- TAPSE 16-20 mm: Normal 

- TAPSE 13-15 mm: Mildly reduced 

- TAPSE 10-12 mm: Moderately reduced 

- TAPSE  < 10 mm: Severely reduced 

 

Aortic sclerosis / stenosis: 

Defined as the visible presence of a hypomobile, greatly thickened / calcified aortic valve 

 

Other obvious pathology:  



Other findings of obvious pathology are registered. Examples are: a visible presence of a mass 

either localised in the lumen of vessel / cavity or fixed on a valve, visible papillary muscle rupture 

or severe pathology of the tricuspidal or mitral valve. 

 

Inferior vena cava: 

Interpretation of inferior vena cava (IVC) measurements (230): 

- IVC diameter < 1,2 cm with spontaneous collapse: Intravascular volume depletion 

- IVC diameter > 1,7 cm with no inspiratory collapse: Markedly increased right atrium 

pressure 

 

Lung ultrasound (LUS): 

The definitions and diagnostic criteria for the LUS findings are based on the EFSUMB course book 

(331). Two exceptions are made. One is a sub classification of interstitial syndrome (IS) into a 

pattern suggestive of pulmonary oedema, and a pattern which is not characteristic of pulmonary 

oedema, but may be seen in a variety of other diseases such as adult respiratory distress syndrome 

and interstitial lung disease. The other is definition of a posterior IS (PIS). Focal IS (FIS), PIS and 

IS are considered as a continuum, when a patient meets the diagnostic criteria of IS and also 

posterior IS, then the patient is diagnosed as having IS. 

 

FIS:  

Presence of unilateral multiple (≥3) close (< 8 mm) B-lines in a focal area of the lung. Since FIS a 

sign of localized pulmonary oedema, it can not be considered diagnostic for a specific disease. It is, 

however, still a sign of focal lung disease such as pneumonia; hence focal interstitial lung syndrome 

is still considered a pathological finding. 

 

PIS: 

The definition of IS are based upon LUS findings of the anterior and lateral areas of the chest. 

Patients with extensive interstitial lung disease is expected to be diagnosed as “Non pulmonary 

oedema IS”, but many patients with interstitial lung disease have the most prominent pathological 

findings in the posterior and basal part of the lungs, and do not necessarily have any changes in the 

lateral or anterior parts of the  lungs. These patients would not necessarily fit into the IS definition. 

When scanning the lung, the posterior part of the thorax are roughly divided into three areas an 



upper, middle and lower area. In this study PIS is defined as the presence of multiple (≥3) close (< 8 

mm) B-lines in at least 2 areas on each side. PIS are then sub classified into: 

- Nonspecific PIS: Interstitial syndrome with a pattern where there are no spared areas in 

the dependent regions of the lungs and the pleural line always appears normal. 

- Interstitial lung disease PIS: A pattern where there may be spared areas in the dependent 

regions of the lungs and where the pleural line appears fragmented, irregular and 

hyperechoic. 

Nonspecific PIS is considered non diagnostic, whereas interstitial lung disease PIS is considered as 

a sign of underlying interstitial lung disease. 

 

Interstitial syndrome (IS): 

The probe is positioned on four chest areas per side: two anterior and two lateral. IS are defined as 

the presence of multiple (≥3) close (< 8 mm) B-lines in at least 2 areas on each side. As mentioned 

above IS are sub classified into: 

- Pulmonary oedema IS: IS with a pattern where there are no spared areas in the 

dependent regions of the lungs and the pleural line appears normal. 

- Non pulmonary oedema IS: IS with a pattern where there are spared areas in the 

dependent regions of the lungs and where the pleural line may appear fragmented, 

irregular and hyperechoic.  

 

Pneumonia:  

The diagnostic criteria for pneumonia are lung consolidation with all of the following 

sonomorphologic characteristics:  

- Liver like 

- Air bronchogram present  

- Blurred and serrated margin 

 

Pulmonary embolism: 

The diagnostic criteria for pulmonary embolism are lung consolidation with all of the following 

sonomorphologic characteristics: 

- Echopoor 

- Well demarcated  



- Pleural based 

- Triangular or rounded shape 

- No visible air bronchogram 

The sonographic findings of pulmonary embolism are registered according to the following 3 

diagnostic categories (419): 

- LE confirmed: Two or more characteristic triangular or rounded pleura-based lesions 

- LE probable: One typical lesion with a corresponding low-grade pleural effusion 

- LE possible: Nonspecific subpleural lesions < 5 mm in size or a single pleural effusion 

alone 

 

Tumor:  

The diagnostic criteria for a tumor / pulmonary carcinoma are subdivided into two categories: 

Possible tumor: A lung consolidation with all of the following sonomorphologic characteristics: 

- Hypoechoic, inhomogeneous  

- Rounded, polycyclic  

- Sharp, serrated margins  

- Ramifications and fringes 

Confirmed malignant tumor 

- Infiltration of the adjacent structure (e.g. chest wall, diaphragm) 

 

Compression atelectasis: 

The diagnostic criteria for compression atelectasis are lung consolidation with all of the following 

sonomorphologic characteristics: 

- Liver-like with no air or fluid bronchograms 

- Triangular 

- Blurred margins to ventilated lung parenchyma 

- Consolidation is “floating” in the effusion 

- Presence of a voluminous pleural effusion 

 

Obstructive atelectasis:  

The diagnostic criteria for obstructive atelectasis are lung consolidation with all of the following 

sonomorphologic characteristics: 



- Pleural effusion absent or small 

- Liver-like 

- No or few air bronchograms 

- Fluid bronchograms 

 

Uncharacteristic lung consolidation:  

If a lung consolidation is present and the sonomorphologic characteristics does not meet any of the 

above mentioned diagnostic criteria, the finding is then described as being an uncharacteristic lung 

consolidation.   

 

Pneumothorax: 

Confirmed pneumothorax: Area with absence of lung sliding and B-lines, with the presence of a 

lung point in an adjacent area. 

Suspected pneumothorax: Absence of lung sliding, B-lines, lung pulse and lung point. 

 

Pleural effusion:  

The diagnosis of pleural effusion is based on the presence of one or more of the following findings: 

- Echo-free zone separating the visceral and parietal pleura 

- Echo-free zone displaying a change of form during breathing 

 

Complicated pleural effusion / possible empyema:  

A septated or loculated pleural effusion. 

 

Other LUS findings:  

Other incidental findings by LUS are diagnosed according to the sonomorphologic characteristics 

described in the EFSUMB course book (331) 

 

Limited compression ultrasonography: 

The diagnostic criteria for deep vein thrombosis are based on the American College of Emergency 

Medicine’s imaging criteria compendium (527): 

- Complete compression of the vein is not attained with sufficient pressure to cause 

arterial deformation 



 

Feasibility of the sonographic examinations 

Focused echocardiography: 

Defined as the percentage of patients in which it is possible to: 

- determine whether there is pericardial effusion present or not 

- determine left ventricle ejection fraction 

- determine whether marked dilatation of the right ventricle is present or not 

Lung ultrasound: 

Defined as the percentage of patients in which it is possible to perform focused sonographic 

examination of the anterior, lateral and posterior surface of the chest according to the principles 

defined by D. Lichtenstein (626). 

 

Limited compression ultrasonography: 

Defined as the percentage of patients in which, using sonography, it is possible to visualise the 

common femoral, the superficial femoral and the popliteal veins in both legs.  

 

Image quality of the sonographic examinations 

The image quality will be graded on a scale from one to five. Each number on the scale is defined 

as: 

- 1. Poor image quality: it is not possible to recognise any anatomical structures. 

- 2. Impaired image quality: Some anatomical structures can be visualised, but it is still 

not possible to diagnose or exclude any pathology. 

- 3. Suboptimal image quality: Some anatomical structures can be visualised, and it is 

possible to diagnose or exclude rough pathology. 

- 4. Acceptable image quality: All relevant anatomical structures and any potential 

pathology can be visualised, but still the resolution of the image are not perfect. 

- 5. Excellent image quality: All relevant anatomical structures and any potential 

pathology can be visualised and the resolution of the picture are near perfect. 

 

Patient graded discomfort experienced during the sonographic examination 

After completion of the sonographic examinations the patient grades the level of discomfort 

experienced during the three sonographic examinations. Each sonographic examination are given a 



grade by the patient. The patient grades the level of discomfort on a scale from one to ten, where 

one represents no discomfort and ten represents the worst possible level of discomfort that the 

patient can imagine. 
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