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Appendix III 

Definitions and Diagnostic criteria of the Focused Ultrasound Examination 

 

Sonographic definitions and diagnostic criteria taught to the investigators prior to inclusion.  

These following sonographic definitions and diagnostic criteria are inspired and only slightly 

modified from the sonographic definitions and diagnostic criteria by Laursen et al. [1]. Changes 

include a reduction in diagnostic measurements in order to make it apply to our multicenter study. 

Thereby the investigators only measure the pericardial effusion but not the ventricle wall or 

diameter nor the tricuspid annular plane systolic excursion (TAPSE). Small changes have been 

made in the estimation of the ejection fraction. 

 

 

Focused Echocardiography 

As previously stated the focused ultrasound of the lungs is a modification of the ultrasound protocol 

used by Laursen et al. [2]. It is originally modified from the principles of lung ultrasound by 

Volpicelli and Lichtenstein [3, 4]. The focused echocardiography is performed according to 

principles described in the international evidence based guideline [5]. Only regular measurements 

are applied to the presence of pericardial effusion. The remaining criteria are estimated by 

eyeballing. The following criteria are used:  

 

Pericardium  

Pericardial effusion: Presence of an echo-free zone of > 0,5cm (measured in the diastole) and which 

separates the pericardium from the heart.  

 

Left ventricle  

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

classified into:  

Mild left ventricular systolic heart failure: Ejection fraction: 41-65 % 

Moderate left ventricular systolic heart failure:  Ejection fraction 31-40%  

Severe left ventricular systolic heart failure: Ejection fraction ≤ 30%  
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Hyperkinetic left ventricle: Ejection fraction > 65% or kissing walls.   

 

Right ventricle  

Markedly dilatation of the right ventricle: Left ventricle diameter ≤ right ventricle diameter.  

Other obvious pathology  

Other findings of obvious pathology are registered by those who beforehand know the signs of 

other pathology due to their expertise in ultrasound (e.g. cardiologists). These pathological findings 

must be confirmed within the two views of the heart that makes part of this project´s ultrasound 

protocol. 

Examples: Aortic sclerosis / stenosis defined by a visible presence of a mass either located in the 

lumen of a vessel / cavity or fixed on a valve. Visible papillary muscle rupture or severe pathology 

of the Tricuspidal or the Mitral valve.  

 

Focused Lung ultrasound (f-LUS) 

The definitions and diagnostic criteria for the LUS findings are modified from Laursen et al.,[1] 

who based his modifications on the EFSUMB course book,[6]  

Modifications consist of: 1) Omission of the posterior areas leaving only the anterior and lateral 

areas for diagnostic purposes. 2) Reduction in subdivisions of ultrasound. 3) A redefinition in the 

severity of pleural effusion.  

 

Pleural effusion  

The diagnosis of pleural effusion is based on the presence of an echo-free zone separating the 

visceral and parietal pleura. The pleural effusion is subdivided into: 

 Minimal: A small echo-free zone separating the visceral and parietal pleurae. 

Moderate: An slim echo-free zone separating the visceral and parietal pleurae leaving 

just the tip of the lung floating in between the pleurae.  

Massive: a broad echo-free zone separating the visceral and parietal pleurae leaving 

the tip of the lung compressed and freely floating in between the pleurae. 

 

Interstitial syndrome 
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Interstitial syndrome (IS) is sub classified into a focal IS and a diffuse IS.  

 

Diffuse IS 

The diffuse IS is a pattern which can be seen in a variety of diseases as for example pulmonary 

oedema, adult respiratory distress syndrome and interstitial lung disease.  

Diffuse IS: Presence of multiple (≥3) B-lines in an intercostal space in at least 2 areas on each side.  

 

Focal IS 

The focal IS a sign of focal lung disease recognized as localized pulmonary oedema as in 

pneumonia. Focal IS cannot be considered diagnostic for a specific disease but it remains a 

pathological finding.   

Focal IS: Presence of multiple (≥3) B-lines in an intercostal space in focal areas of the lungs. The 

total amount of multiple B-lines must not be equal to or exceed 2 areas on each lung.  

 

Pneumothorax  

Confirmed pneumothorax: Area with the absence of lung sliding, lung point and  B-lines but with 

the presence of a lung point in an adjacent area. 

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

 

Other pathological f-LUS findings 

Other findings of obvious pathology are registered by those who beforehand know the signs of 

other pathology due to their expertise in ultrasound of the lungs (e.g. pulmonologists). These 

pathological findings must be confirmed within the four views of each lung that makes part of this 

project´s ultrasound protocol. 

Examples 

Pulmonary oedema  

Diffuse 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  
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Diffuse 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 (PE) 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 PE are registered according to the following 3 diagnostic categories [1, 

7]:  

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

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

- PE 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:  
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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.  

Complicated pleural effusion / possible empyema:  

A septated or loculated pleural effusion. 

  

 

Upon review by the specialists in ultrasound 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.  
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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.  
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