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ObjectivesObjectives
Discuss the various etiologies of acute 
bronchospasm.
Discuss and describe the pathophysiology of 
bronchospasm, stridor and pulmonary edema.
Describe the clinical presentation of the patient 
with acute bronchospasm.
Discuss the role of capnography in assessment of 
the asthma patient.
Outline the BLS and ALS treatment options for the 
patient with acute bronchospasm.
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EpidemiologyEpidemiology
23 million asthma patients in the U.S.

6.5 million children under age 18
10% of children ages 5-17
Almost 2 million ED visits for asthma in 2006

13.6 million people diagnosed with chronic 
bronchitis or emphysema
5.8 million people diagnosed with CHF

670,000 new diagnoses each year
1 in 5 diagnosed with CHF will die within a year.
283,000 death in 2006
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What Causes Wheezing?What Causes Wheezing?

Bronchospasm secondary to:
Asthma
Bronchiolitis
COPD

Pulmonary edema
Anaphylaxis
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Asthma PathophysiologyAsthma Pathophysiology

Primary phase:
Exposure to trigger
Local antibody response causes degranulation of 
mast cells and histamine release
Acute bronchospasm

Secondary phase
Humoral antibodies cause:

Increased swelling
Excess mucus production
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Bronchospasm TriggersBronchospasm Triggers

Tobacco smoke
Environmental sources

Dust and dust mites
Animal dander
Cockroach poop
Pollen
Mold

Exercise and stress
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Home Management of AsthmaHome Management of Asthma

Identification and elimination of triggers
Inhaled corticosteroids

Reduce chronic inflammation
Inhaled Beta 2 agonists

Help reverse acute bronchospasm
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What Is A Wheeze Anyway?What Is A Wheeze Anyway?
In acute bronchospasm, typically heard 
during expiratory phase
Exhalation to expel trapped air
Exhalation past airways narrowed due to 
swelling
Expiratory phase is typically prolonged
Coughing is a form of forced exhalation
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Normal Lung SoundsNormal Lung Sounds
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WheezingWheezing
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Wheezing, Or Stridor?Wheezing, Or Stridor?
Stridor

Typically heard during inspiration
Usually heard over upper airways
Harsher, often heard without stethoscope

Usually indicates upper airway obstruction
Resonance through lower airways may mimic 
wheezing

Wheezing
Most commonly heard during exhalation
The higher you hear it, the more significant it is

Usually indicates lower airway disease
Often accompanied by prolonged expiratory phase
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StridorStridor
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Waveform CapnographyWaveform Capnography

Normal Bronchospasm
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BronchodilatorsBronchodilators
Beta agonists

Albuterol
Xopenex

Paraysmpatholytics
Atrovent

Combinations (Combivent)
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EMS Treatment of BronchospasmEMS Treatment of Bronchospasm
Basic Life Support

Oxygen, titrated to spO2 of > 97%
Assist with MDI as necessary

Proventil, Ventolin, Albuterol

Atrovent
Combivent
Xopenex

Advanced Life Support
Aerosolized medications
Corticosteroids
Magnesium sulfate
Epinephrine
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Congestive Heart FailureCongestive Heart Failure
Right heart failure

Congestion of systemic vasculature
Peripheral edema
Ascites
Hepatomegaly
Hepatojugular reflex often present

Left heart failure
Congestion of pulmonary vasculature

Respiratory distress
Orthopnea

PND
Pulmonary edema
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Peripheral Edema and AscitesPeripheral Edema and Ascites
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Left Heart FailureLeft Heart Failure
Often accompanies right heart failure, but 
may present alone
Cardiovascular problem, with respiratory
symptoms

Orthopnea
Exaggerated air hunger
Pulmonary edema

Early accumulation of fluid may produce 
reactive bronchospasm (ie cardiac asthma)
Correction of the incorrectly distributed fluid 
manages the respiratory problem
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EMS Treatment of 
Pulmonary Edema
EMS Treatment of 
Pulmonary Edema

Systemic vasodilation
Nitroglycerin, often in large doses
ACE inhibitors

Positive pressure ventilatory support
PEEP
NIPPV / CPAP

Morphine and diuretics falling out of favor

All That Is Asthma

Non-Invasive Positive 
Pressure Ventilation

Non-Invasive Positive 
Pressure Ventilation

Boussignac System Portovent System
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Positive Pressure Ventilation 
and Alveolar Recruitment

Positive Pressure Ventilation 
and Alveolar Recruitment
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Chronic Obstructive 
Pulmonary Disease
Chronic Obstructive 
Pulmonary Disease

Emphysema
Atelectasis and loss of alveolar surface area
Stiffening of alveolar walls
Hypertrophy of neck muscles

“Barrel chest” appearance
“Pink puffers”

Chronic bronchitis 
Chronic airway inflammation

Excess mucus
Often overweight
“Blue bloaters”
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COPDCOPD
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EMS Treatment of 
COPD Exacerbation
EMS Treatment of 

COPD Exacerbation

Be aware that the elderly often have multiple 
diseases
COPDers are far more prone to respiratory 
infections
BLS care

Supplemental oxygen
Assist with MDI

ALS care
Aerosolized medications
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SummarySummary

Asthma does not always wheeze
Wheezing is not always asthma
Wheezing is not always treated with 
bronchodilators
CHF sometimes wheezes, but is primarily a 
circulatory problem
Treat CHF exacerbation with CPAP and 
vasodilators
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