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Background
Acute pulmonary edema is a common problem facing emergency department (ED) physicians, and a percentage of these patients 

reasons: the presentation could be in combination with other diseases, such as chronic obstructive airway disease; and these 
diseases may have a presentation that is similar to that of acute pulmonary edema. 

Cardiologists and intensivists commonly assess the heart using echocardiography. To save time, an extended evaluation could 
be performed using the same probe to complete the evaluation without changing the probe. Chest ultrasound is used to detect 

Abstract
Background: 
to the emergency department with acute pulmonary edema. Chest ultrasound is becoming an important tool in diagnosing acute 
pulmonary edema.
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Aim: 
ratio) in patients presented with the suspicion of acute pulmonary edema.

Methods: 

trained in ultrasound examination performed echocardiography and chest ultrasounds.

Results: 

Conclusions: 

failure (especially heart failure with preserved ejection fraction- (HFPEF)) from other diseases such as pulmonary disease resulting 
in acute dyspnea.

Echocardiography (ASE) and European Society of Cardiology (ESC) for evaluating diastolic dysfunction (DD) and HFpEF [4,5].
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of the evaluation of a suspected heart failure when the diagnosis is uncertain [1]. Hence, the study aim to investigate the relationship 

suspicion of acute pulmonary edema.

Ultrasound was performed using portable echocardiography (GE Vivid S6N, N-3191Horten, and Norway) equipment with a 
5-MHz broadband curvilinear transducer in the echocardiography preset.

Methods

the ED physician requested N-terminal pro–B-type natriuretic peptide (NT-proBNP).

Study design

Population and setting:

visits. US examinations are currently used in daily practice in the ED, CCU and Intensive care unit (ICU) of this hospital.

Patients were included if they were >18 years old and had acute dyspnea, and if the treating ED physician’s clinical suspects that 

and before any testing was completed or a serum NT-ProBNP was ordered in the ED. We excluded patients if they were non-KOC 

showed another pattern other than A & B and who were incapable of providing informed consent.

Protocol: 
consent as well as baseline demographic and clinical data. Ultrasound scans were performed by a physician trained in the 

lower halves (approximately from the clavicle to the second-third intercostal spaces and from the third intercostal space to the 

the depth settings [2].

Measurements:

scan per side, and the presence of B lines in both sides associates with anterior lung sliding [4].

Echocardiography method: Echocardiography is the mainstay of the non-invasive evaluation and quantitation of diastolic 

velocity E, the ratio of E/e’ is used to estimate LVFP and its use is recommended by the American Society of Echocardiography 
(ASE) and European Society of Cardiology (ESC) for evaluating diastolic dysfunction (DD)/ heart failure with preserved ejection 
fraction (HFpEF) [4,5] (Figure 3). E/e’ lateral>12, E/e’ mean>13, or E/e’ septal>15 indicates elevated LVFP, whereas E/e’ <8 (any 
location) indicated normal LVFP [4]. When E/e’ falls into the intermediate zone (8> E/e’< 12-15), lung ultrasonography was 

elevated Pro BNP [5-7].

velocity scale is set at about 20 cm/sec above and below the zero-velocity baseline; the angulation between the ultrasound beam 

100 mm/sec at end expiration, and measurements are averaged for at least three consecutive cardiac cycles [1].
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Results

Figure 1: 
arrow-B lines R-Rib

Figure 2: 
arrow-A line: a horizontal artifact

were blinded to hemodynamic data at the time of analysis. All reported echocardiographic measurements were averaged from 

ratio, and deceleration time of E velocity.

Data analysis:

positive was 450pg/mL, for age 50 to 75, the level was 900pg/mL, and for age > 75, the level was 1800 pg/mL. A level below 300pg/
mL excludes a diagnosis of heart failure with a negative predictive value of 80% [8].

Figure 3: Septal (middle) and lateral (right) tissue Doppler early (e’) and late (a’) diastolic velocities are markedly reduced with 
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=0.003 CI = 0.33-0.82).

PTotal

No( %)No( %)No (%)

Medical history

<0.000137(60.7)37(72.5)0(0.0)Myocardial infarction

0.16430(49.2)27(52.9)3(30.0)Angina

0.09112(19.7)12(23.5)0(0.0)

0.14210(16.4)10(19.6)0(0.0)

0.04951(83.6)45(88.2)6(60.0)Hypertension

0.9952(85.2)45(88.2)7(70.0)NIDDM

0.1579(14.8)6(11.8)3(30.0)IDDM

0.1855(8.2)3(5.9)2(20.0)Asthma

0.4910(16.4)6(11.8)4(40.0)Obstructive airway disease

0.03724(39.3)23(45.1)1(10.0)Chronic renal impairment 

Clinical examination

0.0257(93.4)45(95.7)12(91)Shortness of breath

< 0.000135(57)33(70)2(14)Elevated jugular venous pressure

<0.000133(54)29(61.7)4(28)Pulmonary rales

0.8518(29.5)13(28)5(30)Wheezing

< 0.000137(60.6)35(74.4)2(14)S3 gallop

0.0255(90)43(89)12(85.7)Hypoxemia 

<0.000122(36)11(23.4)11(78.5)Normal heart size

<0.000145(73.7)43(89)2(14)Pulmonary venous congestion

<0.000141(67)40(85)1(7)Interstitial edema

<0.000141(67)40(85)1(7)Alveolar edema

Table 1: 

(LR+: positive likelihood ratio, LR–: negative likelihood ratio)
E: peak E mitral velocity; e’: peak early diastolic velocity by spectral tissue Doppler at 
the septal or lateral side of mitral annulus 
Table 2: 
(E/e’ ratio)

TotalNormal E/e’High E/e’

47146

14104

611150Total

ValueVariable

0.812 to 0.9680.92Sensitivity 

0.623 to 0.980.91

0.889 to 0.9960.97Positive predictive value 

0.454 to 0.8830.714Negative predictive value

1.559 to 65.69710.12LR+

0.034 to 0.2290.088LR-
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additional diagnostic methods are required in this clinical setting to accurately establish the diagnosis of acute congestive HF.

testing in the emergency diagnosis of acute HFPEF in patients hospitalized for acute severe dyspnea is well documented and 

ml) or arrhythmia [17,18].

for the frontline intensivist to perform. Instead, lung ultrasonography may be incorporated into the study to estimate LAP. While 

sided pressures as estimated by the PCWP [19]. Agricola et al.
surgery and did see positive correlations between B-lines on lung ultrasound in 28 chest zones and PCWP (r = 0.48) [20]. A study 
of 72 patients (mean LVEF 41%) undergoing stress echocardiography in which PCWP was estimated echocardiographically by 
tissue Doppler also found positive correlations between estimated PCWP and B-lines (r

between B-lines and PCWP, but only in patients with acute decompensated heart failure [19].

pressure in a patient presenting with picture of suggestive of heart failure .

Discussion

be part of the echocardiography evaluation in patients with acute dyspnea [12].

Doppler (E/e’) (a mean of the values obtained at the septum and the lateral wall) is a valuable tool for non-invasively determining 

variation in capillary wedge pressure, although the correlation is not strong enough to allow the use of one variable instead of 

particularly for patients with severe symptoms, inconclusive clinical, radiographic, biochemical data and preserved LV ejection 
fraction at echocardiography [14]. Currently, the ASC recommends the use of color M-mode and spectral tissue Doppler-derived 

diagnostic accuracy of tissue Doppler echocardiography in a large patient population referred for suspected congestive HF with 

BNP regardless of LV ejection fraction; furthermore, these 2 methods were able to provide independent diagnostic information, 
supporting their complementary role in this setting.

To increase the sensitivity of B-lines and chest ultrasound in cases of elevated E/e’ to reach a diagnosis in patients with dyspnea, 
we included Framingham score for the diagnosis of heart failure and the ejection systolic function (EF) when performing the 
echocardiography.

Framingham criteria of heart failure requires the simultaneous presence of at least 2 major criteria or 1 major in conjunction 

paroxysmal nocturnal dyspnea, pulmonary rales, S3gallop, weight loss > 4.5 Kg in 5 days in response to treatment; minor criteria: 

p <0.0001. 
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Our study was done only in a population with a suspicion of heart failure.  

ultrasound (LUS) shares all limitations related to an operator-dependent technique. It is also true that since the examination is 
much simpler than other ultrasound applications (i.e., echocardiography), the inter-operator variability is low.

Conclusion

failure.
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