
PoCUS and 

Literature 

Inseparable 

Triple 
Heart, Lung and 

IVC  
Betül Evren Gülalp 

2014 





 

Prospective and cohort 

Dyspneic patients 

Differential dx   
                                Emergency Sonologists 



 

 

 
Cutoff  for Acute Decomp. Heart Failure 

 

 

LVEF < 45%,  

 IVC-CI < 20%, and  

At least 10 B-lines.  



RESULTS 

 

44% had ADHF.  

Sensitivity and specificity ( 95% CI) for the 

presence of ADHF were; 

  74  and 74  by using LVEF less than 45%,  

52 and 86 by using IVC-CI less than 20%,  

70 and 75 by using B-lines at least 10.  





 

Examines 3 methods of quantifying 

B-lines for inter-rater reliability. 

 

Sonographic B-lines= Sign of  

Increased extravascular lung water 

Several techniques for quantifying B-

lines 

Different methods for "scoring" the 

cumulative B-line counts 



 

 

Dyspnea + suspected Acute Heart Failure 



RESULTS: 
 

456 video clips 

Correlation Coefficients (95% CI) 
for 3 different methods; 

0.84, 0.87, and 0.89  

While, p = .003 comparing methods 
1 and 3. 
 



1, B-lines counted over an entire 

respiratory cycle;  

2, As per method 1, but confluent B-

lines are counted as multiple based on the 

percentage of the rib space they occupy, 

 3, As per method 2, but the count is made at the 

moment when the most B-lines are seen, not 

over an entire respiratory cycle 



 

All methods of B-line 

quantification were  substantial 

inter-rater agreement.  

Method 3 is more reliable.  



 



Rapid and accurate 

diagnosis and management 

is lifesaving for patients 

with Acute Dyspnea.  



 

Evaluation of PoCUS; 

Lung+Cardiac+Inferior 

Vena Cava 



 

 

90 patients, 

In 30 minutes of admission 



RESULTS:  
 

    The final diagnosis was acute dyspnea due to; 

 

 AHFS, 53 patients,  

Pulmonary Disease despite a history 
of heart failure, 18 patients,  

Pulmonary Disease, 19 patients. Lung 
ultrasound alone showed a sensitivity, specificity, negative predictive value, 
and positive predictive value of 96.2, 54.0, 90.9, and 75.0%, respectively, for 
differentiating AHFS from pulmonary disease.  

 

 



 

+ IVC  US ‘s  sensitivity, 

specificity, negative predictive 
value, and positive predictive 
value  

= 94.3, 91.9, 91.9, and 94.3%  
 



CONCLUSIONS:  

 

 

Rapid evaluation of IVC  US  is 

extremely accurate in differentiating 

of acute dyspnea due to AHFS from 

that caused by primary pulmonary 

disease in the emergency setting. 

 





Decompensated heart failure 

 The redistribution of fluids into the 

pulmonary vascular bed  

 Leads to respiratory failure,  

 

   = A common cause of presentation to the ED.  



Lung ultrasound (US) answers to the 

questions of; 

 

 

Pulmonary Interstitial 

Fluid  

 Alveolar Oedema.  
 

 



Real-time sonography of the lung 

determines B-lines artefacts  on bedside= 

Diagnosis of respiratory failure due to 

impairment of cardiac function,  

 

 Monitoring the pulmonary interstitial fluid.  





B-lines= Arise from the pleural 
Long along in all image, eliminating by A- lines on respiration. 



A-lines= Artefacts the pleura and 

the surface of the chest wall 



Multiple B-lines separated by  7 mm= 

Septal Syndrome 



Multiple B lines, as two distinct bands 



Confluence of multiple B lines= White Lung 



8 Zones on Chest 
 Hemichest ; 

Anterior and lateral, 

Upper and lower halves 
 Anterior chest = The parasternal and anterior 

axillary lines,  

 Lateral chest= Anterior and posterior axillary 

lines. 





6 Zones for hemichest 

 

 Each hemichest  divides  
 

Anterior,  

Lateral, 

Posterolateral zones.  
 Each subdivides ; 

 Upper, 

 Lower  

 

 *Zone 3= Beyond the posterior axillary line 
  





28 Scan Sites: Probe locations  

    The anterior and lateral chest walls; 

Parasternal,  

Mid-clavicular,  

Anterior axillary and  

Middle axillary lines,  

RIGHT: 16: 2nd to the 5th intercostal space, 

LEFT : 12: 2nd to the 4th intercostal space  





Reduced lung sliding with pneumonia 



Lung Pulses== Small movements of reduced 

lung sliding= Transmission of cardiac 

pulsations to the lung on M mode 
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