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Pulmonary edema: Signs and Treatment Guidelines

Pulmonary edema is the  accumulation of fluid within the alveolar spaces and interstitium of
the lungs  , impairing gas exchange. It is a  life-threatening emergency  often associated with
 left-sided heart failure  .

Types of Edema (Overview) 

Peripheral Edema  – limbs (e.g., from heart failure or venous insufficiency)
Cerebral Edema  – brain (e.g., from trauma, infection)
Pulmonary Edema  – lungs (e.g., from heart failure)
Macular Edema  – retina (e.g., from diabetes)
Lymphedema  – lymphatic obstruction

Types of Pulmonary Edema 

Type Cause 
Cardiogenic ? Pulmonary capillary hydrostatic pressure (e.g.,

LVF)
Non-Cardiogenic ? Permeability of alveolar-capillary membrane

(e.g., ARDS, sepsis, inhalational injury, high
altitude)

 

Etiology (Causes of Cardiogenic Pulmonary Edema) 

These conditions cause  elevated left atrial and pulmonary venous pressure  , leading to
alveolar fluid accumulation:

Acute myocardial infarction (AMI) 
Congestive heart failure (CHF) 
Left-sided valvular heart diseases  (e.g., mitral stenosis/regurgitation, aortic stenosis)
Cardiomyopathy  (e.g., dilated or hypertrophic)
Arrhythmias  (e.g., atrial fibrillation)
Hypertensive emergency 
Renal failure  (fluid overload)

Pathophysiology: 
? Left atrial pressure ? ? Pulmonary venous pressure ? ? Capillary hydrostatic pressure ? Fluid
leaks into alveoli ? Impaired gas exchange.

Clinical Features 

Symptoms: 
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Sudden  dyspnea 
Orthopnea  (worsening shortness of breath when lying flat)
Paroxysmal nocturnal dyspnea 
Chest tightness or pain 
Frothy, pink-tinged sputum 

Signs: 

Tachypnea 
Tachycardia 
Cyanosis 
Crackles/rales  on lung auscultation (starting in bases)
Jugular venous distension (JVD) 
S3 gallop  (if due to left heart failure)
Cold, clammy skin  (severe cases)

Diagnostic Evaluation 

1.  Chest X-Ray (CXR): 

Kerley B lines  (interstitial edema)
Bat-wing pattern  (alveolar edema)
Cardiomegaly  (if cardiogenic)
Pleural effusions 

2.  ABG (Arterial Blood Gas): 

Hypoxemia ± respiratory acidosis

3.  BNP (B-type Natriuretic Peptide): 

Elevated in  cardiogenic pulmonary edema 

4.  Echocardiography: 

Evaluate  left ventricular function  , wall motion abnormalities, and valvular disease

5.  ECG: 

Ischemia, infarction, arrhythmias

Management of Pulmonary Edema 

Emergency Stabilization (ABCDE Approach): 

Airway:  Secure if needed; consider  intubation  .
Breathing:  Administer  100% oxygen  (non-rebreather mask or CPAP/BiPAP).
Circulation:  Monitor BP, heart rhythm, urine output.
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Pharmacologic Therapy 

1. Preload Reduction: 

Loop diuretics:  IV  Furosemide  (20–40 mg IV; repeat as needed)
Vasodilators: 

Nitroglycerin 
Sodium nitroprusside  (for hypertensive crisis)

Morphine  (used cautiously; reduces preload and anxiety)

2. Afterload Reduction: 

ACE inhibitors  (e.g., enalapril, captopril)
ARBs  or  ARNI  (e.g., sacubitril-valsartan)

3. Inotropes: 

May be needed in cardiogenic shock:  dobutamine  ,  milrinone 

Non-Invasive Support: 

BiPAP/CPAP  : Improve oxygenation and reduce work of breathing
Avoid in hemodynamic instability

Invasive Management (Refractory Cases): 

Intubation and mechanical ventilation 
Intra-aortic balloon pump (IABP) 
Valve repair or replacement  (if valvular cause)
Coronary angioplasty (PCI)  or  CABG  (if ischemic etiology)
ECMO  (Extracorporeal Membrane Oxygenation) for severe cardiopulmonary failure
Ultrafiltration  or  dialysis  in renal failure with fluid overload

Prevention and Long-Term Management 

Treat and monitor underlying  heart failure 
Lifestyle changes:  low-sodium diet, fluid restriction 
Regular follow-up with  echocardiography 
Medication adherence  (ACEI, beta-blockers, diuretics)
Vaccinations:  Influenza  ,  pneumococcus 

Nursing and NCLEX Notes 

Position patient  upright  to decrease preload
Monitor  oxygen saturation, respiratory rate  , and  urine output 
Assess for signs of  fluid overload 
Administer medications  as prescribed  and monitor for  adverse effects 
Educate on  CHF symptoms  (e.g., weight gain, swelling)
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 High-Yield 

Key Point Details 
Main Cause Left-sided heart failure
Classic Symptom Pink frothy sputum
First-line Treatment Oxygen + IV furosemide
Diagnostic Imaging Chest X-ray: Kerley B lines, alveolar infiltrates
Emergency Aid Airway support, preload/afterload reduction
Long-term Management CHF management, lifestyle changes, follow-up

 

Powered by TCPDF (www.tcpdf.org)

Medcrine © | Page 4 of 4 | www.medcrine.com

http://www.tcpdf.org

