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Why should you care?

Acute respiratory illness requiring hospitalization
associated with high in-hospital & post-acute mortality
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NOTES: ICU is intensive care unit. Based on 59,900 patients who went to the emergency department in 2014 with a respiratory iliness and were admitted to the hospital. There were

14,706 patients who were admitted to the ICU. The remaining 45,194 patients were admilted to the hospital, but not to the ICU. There were 3,965 deaths (6.6%) within 80 days of
hospital discharge in 2014 (1,636 deaths for ICU patients and 2,329 deaths for non-ICU patients).

SOURCE: National Center for Health Statistics, 2014 National Hospital Care Survey dala linked 1o the 2014-2015 National Death Index

Ashman JJ. National Health Statistics Reports. Jan. 2021




Percussion

_ 1. Pneumothorax
I Overview 2. Pulmonary edema
3. Pleural effusion



General Principles of
Lung Ultrasound



Which ultrasound machine?




Which transducer?

A Linear array probe
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B Curved array probe
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C Phased aray probe




1. Pneumothorax
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Who would want to scan lungs?
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Rantanen NW. Diseases of the thorax. Vet Clin North Am Equine Pract
1986;2:49-66




LUS more sensitive than chest x-ray for
pneumothorax detection

Ultrasonography Chest Rudiﬂgmph_v
| T | |
No. Sensitivity, % Specificity, % Sensitivity, % Specificity, %
176 98.1 99.2 T9.D 100.0
97 58.2 859.3 47.1 94.0
184 95.7 100
133 48.8 98.7 20.9 99.6
27 100 93.5 36.4 100.0
156 98.2 100 23.6 100.0
109 92.0 995 52.0 100.0
135 86.2 97.2 27.6 100.0
I ———
Meta-analysis:( 90.9% ) 98.2% 50.2% 99.4%
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Reference standard: Chest CT or chest tube

Alrajhi K. Chest 2012



Which transducer?

A Linear array probe B Curved array probe C Phased array probe




Where to scan?

Mennicke M, ... Platz E. Am J Emerg Med 2011



Landmarks: Lung sliding
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Pneumothorax?
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Pneumothorax?
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Pneumothorax?




Pneumothorax?




False positives?

* Rt. mainstem intubation
* Adhesions

* Apnea

«? Large blebs

[

...GREAT NEWS!
YOU'RE PREGNANT!!!
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Take home points: Pneumothorax

 Lung ultrasound more sensitive than supine chest x-ray for
detection of pneumothorax

 Ultrasound finding: Lung sliding

« Know common false positives:
Right mainstem intubation, adhesions

* Don’t forget clinical context!



2. Pulmonary edema




Case 1:
Shortness of breath

* HPI: 61 y/o F c/o worsening SOB x2 days. No fever/
chest pain.

. PI\(II:HIPSH: COPD (multiple intubations), HFrEF (last EF~40%),
AICD

* Physical exam:

Tachycardic, tachypneic, distended neck veins,
wheezing/crackles, no leg edema



Case 2:
Shortness of breath

* HPI: 62 y/o lawyer c/o worsening SOB x1 day. Brief
episodes of SOB x 3 months (minutes). Recent empiric
treatment for pneumonia.

 PMH: Anxiety, asthma, non-ischemic cardiomyopathy (EF 45%), no
prior heart failure; stress echo this month: no ischemia

* Physical exam:

Sp0O2 88% on room air, tachycardic, tachypneic, ?? neck veins, few
bibasilar crackles, no leg edema



Lung ultrasound has high diagnostic accuracy for acute heart failure in
dyspneic Emergency Department patients
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Martindale J. Acad EM 2016



2021 ESC Heart
Failure Guidelines

McDonagh T. EHJ 2021




Which transducer?

}

A Linear array probe B Curved array probe C Phased array probe



Scanning technique: 8 zones

Exam duration: 2-5 min. Platz E. EJHF 2019



How to scan: Zones 1 -4




B-lines on lung ultrasound
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B-lines on lung ultrasound
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Lung ultrasound findings
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B-line cut-off for diagnosis of
AHF in dyspneic patients

=3 B-lines per lung “zone”
=2 zones on each hemithorax

Pivetta E. EJHF 2019



Pulmonary congestion by 4-zone LUS method
common in AHF

P<0.001 n=129
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AHF: Higher number of pre-discharge
B-lines marker for adverse events

HF Hospitalization or Death
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Number at risk
0-3 B-lines 61 53 50 48 46 42 38
4-6 B-lines 31 28 24 22 21 19 16
=7 B-lines 40 27 22 20 19 19 18
0-3 B-lines 4-6 B-lines 27 B-lines

n=132

LUS:
4 zones;
High-end machines

Platz E. JACC Heart Fail 2019



LUS-guided HF therapy may prove
effective & safe post-discharge

Primary endpoint n=124

1.00+

0.50+ I_

0.254
HR 0.518 (95% CI 0.268-0.998)
NNT 5 (95% Cl 3-62)

0.004

0 50 100 150 200
days
Number at risk
Controlgroup 63 58 55 52 48 47 44 42 41 33
LUS group 61 60 59 57 53 52 50 49 46 36

Control group LUS group

Hospitalization
Hypotension
Hyperkalemia

Worse renal function
Electrolytes & Renal
Hyperkalemia
Hypokalemia

Worse renal function

Control LUS P value
0 1 0.50
1 0 1.00
1 1 1.00
26 26 1.00
6 2 0.27
8 9 0.77

Rivas-Lasarte M. EJHF 2019



Conditions with B-lines on lung ultrasound

* Pulmonary edema

* Pneumonitis (incl. COVID)
 ARDS

* Pulmonary contusions

* Pulmonary fibrosis

Pulmonary contusion

Volpicelli G. Intensive Care Med 2012
Platz E. Am J Emerg Med 2009



LUS for Cases 1 & 2

Case 1 Case 2
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Take home points: Pulmonary edema

 Lung ultrasound more sensitive than physical exam/chest x-ray
for detection of pulmonary edema in dyspneic ED patients

 Ultrasound finding: B-lines

« Know false positives: Viral pneumonia, pulmonary fibrosis,
pulmonary contusions, etc.



Z’:. Pleural effusion




Which transducer?

}

A Linear array probe B Curved array probe C Phased array probe



Where to scan & what to look for?

 Posterior axillary line
* Look for “spine sign”

« Simple vs. complex effusion




Right: Pleural effusion?

No pleural effusion Pleural effusion



Left: Pleural effusion?




Pleural effusion?




Take home points: Pleural effusion

« Useful in many different patients: Trauma, medical patient with
dyspnea

 Ultrasound finding: Fluid above diaphragm

« Differentiate simple vs. complex



Question

A 73 y/o female with a history of hypertension, diabetes, atrial fibrillation and COPD presents to the
Emergency Department with shortness of breath for 3 days. She reports progressively worsening
dyspnea on exertion, bilateral leg swelling and episodes of shortness of breath at night. She also
reports mild wheezing but denies cough, chest pain or fever.

Which statement is correct?

1)
2)
3)

4)

Chest x-ray identifies pulmonary congestion in patients with undifferentiated dyspnea with
higher sensitivity than lung ultrasound.

Lung ultrasound for the detection of B-lines is difficult to learn and takes at least 20 minutes to
perform.

The identification of multiple bilateral B-lines on lung ultrasound would support the diagnosis of
a cardiogenic etiology (i.e. pulmonary congestion) in this patient.

None of the above.



Free Online Resources

Free online lectures
(Point of care ultrasound):

www.emergencyultrasoundteaching.com

www.coreultrasound.com/5ms/




Percussion

1. Pneumothorax
Before: 2. Pulmonary edema
3. Pleural effusion



After: Lung ultrasound

1. Pneumothorax
 Lung sliding

2. Pulmonary edema
* B-lines

3. Pleural effusion
 Fluid above diaphragm



