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Chapter 16: Respiratory Emergencies

Chapter 16
Respiratory Emergencies
Unit Summary
After students complete this chapter and the related course work, they will understand the significance and characteristics of respiratory emergencies in infant, child, and adult populations. Students should be able to demonstrate a fundamental comprehension of the following topics: respiratory anatomy and physiology, pathophysiology, signs and symptoms of various respiratory etiologies (eg, asthma, chronic obstructive pulmonary disease, pneumonia), and the assessment and management necessary to provide basic and advanced care in the prehospital setting.
National EMS Education Standard Competencies

Medicine
Integrates assessment findings with principles of epidemiology and pathophysiology to formulate a field impression and implement a comprehensive treatment/disposition plan for a patient with a medical complaint.
Respiratory
Anatomy, signs, symptoms, and management of respiratory emergencies including those that affect the

•  Upper airway (pp 854-856)

•  Lower airway (p 856)

Anatomy, physiology, pathophysiology, assessment, and management of

•  Epiglottitis (pp 886, 887)

•  Spontaneous pneumothorax (p 896)

•  Pulmonary edema (p 895)

•  Asthma (pp 888-890)

•  Chronic obstructive pulmonary disease (pp 890-892)

•  Environmental/industrial exposure (pp 894, 895)

•  Toxic gas (pp 894, 895)

•  Pertussis (p 898)

•  Cystic fibrosis (p 898)

•  Pulmonary embolism (pp 896, 897)

•  Pneumonia (p 893)

•  Viral respiratory infections ( pp 892, 893)

•  Obstructive/restrictive disease (pp 890-892)

Anatomy, physiology, epidemiology, pathophysiology, psychosocial impact, presentations, prognosis, and management of

•  Acute upper airway infections (p 886)

•  Spontaneous pneumothorax (p 896)

•  Obstructive/restrictive lung diseases (pp 890-892)

•  Pulmonary infections ( pp 892, 893, 895)

•  Neoplasm (p 894)

•  Pertussis (p 898)

•  Cystic fibrosis (p 898)
Shock and Resuscitation
Integrates comprehensive knowledge of causes and pathophysiology into the management of cardiac arrest and pre-arrest states.

Integrates a comprehensive knowledge of the causes and pathophysiology into the management of shock, respiratory failure, or arrest, with an emphasis on early intervention to prevent arrest.
Knowledge Objectives

1. Discuss the epidemiology, morbidity, and mortality of respiratory illness in the United States. (p 852)

2. Define hypoventilation and hyperventilation, and outline the conditions with which they are often associated. (pp 852-854)

3. List the structures of the upper and lower airways and accessory structures of the respiratory system. (pp 854-856)

4. List the three primary functions of the respiratory system. (p 861)

5. Explain how gas exchange occurs at the interface of the alveoli and the pulmonary capillary bed. (pp 858, 859)

6. Analyze the neurologic, cardiovascular, muscular, and renal mechanisms of respiratory control. (pp 861-863)

7. Analyze proper measures for ensuring scene safety when called to care for a patient with dyspnea. (p 863)

8. Describe the factors that contribute to a general impression of the patient’s condition and an accurate estimation of his or her degree of respiratory distress. (pp 863, 864)

9. Discuss the typical presentation of a patient with dyspnea, and list the signs and symptoms that indicate a high level of respiratory distress. (p 864)

10. Explain the special patient assessment and care considerations for older adult patients with respiratory distress. (p 864)

11. Identify breathing alterations that may indicate respiratory distress, and become familiar with the signs of increased work of breathing. (p 864)

12. Describe the abnormal breathing patterns associated with neurologic insults that depress the respiratory center in the brain. (p 868)

13. Become familiar with the signs of lung consolidation, including abnormal breath sounds associated with excessive fluid in the lungs. (pp 865-868)

14. Explain how to assess the adequacy of the circulation of a patient with dyspnea. (p 869)

15. Discuss how transport decisions are made for patients with respiratory distress. (p 870)

16. Describe how to investigate the chief complaint of a patient who is having trouble breathing. (p 870)

17. Identify each component of the SAMPLE history as it applies to patients with dyspnea. (pp 871, 872)

18. List the over-the-counter medications likely to be used by patients with respiratory conditions, and explain what each is used for. (p 872)

19. Describe the components of the physical examination of a patient with dyspnea. (pp 873, 874)

20. Survey the devices used to monitor patients with respiratory complaints. (pp 874-877)

21. Describe interventions available for treating patients with dyspnea. (pp 880-886)
22. Discuss the pathophysiology, assessment, and management of a patient whose upper airway has an anatomic or foreign body obstruction. (p 886)

23. Discuss the pathophysiology, assessment, and management of a patient who has upper airway inflammation caused by infection. (pp 886-887)

24. Discuss the pathophysiology, assessment, and management of a patient who has aspirated food, liquid (including blood), or a foreign body. (pp 887, 888)

25. Discuss the pathophysiology, assessment, and management of a patient with an obstructive lower airway disease. (p 888)

26. List and explain the three features that characterize asthma and how each is treated. (pp 888-890)

27. Compare the signs and symptoms of asthma, emphysema, and chronic bronchitis. (pp 890, 891)

28. Discuss complications that can cause a patient with COPD to decompensate. (pp 891-892)

29. Explain the concepts of hypoxic drive and auto-PEEP as they relate to COPD. (p 892)

30. Discuss the pathophysiology, assessment, and management of patients with pulmonary infections, atelectasis, cancer, toxic inhalations, pulmonary edema, and acute respiratory distress syndrome. (pp 892-895)

31. Discuss the pathophysiology, assessment, and management of patients with pneumothorax, pleural effusion, and pulmonary embolism. (pp 896, 897)

32. Describe age-related variations in respiratory anatomy and the pathophysiology of respiratory disease. (pp 897, 898)

Skills Objectives

1. Demonstrate the process of history taking for a patient with dyspnea. (pp 870-872)
2. Demonstrate how to help a patient use a metered-dose inhaler. (pp 879, 880)
3. Demonstrate how to teach a patient to use a small-volume nebulizer. (p 879)
4. Demonstrate the application of a CPAP/BiPAP unit. (pp 883-885)
Readings and Preparation

Review all instructional materials including Chapter 16 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.

Review all instructional materials including Chapter 15 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.
Review all instructional materials including Chapter 7 of Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, and all related presentation support materials.

Support Materials

• Lecture PowerPoint presentation

• Case Study PowerPoint presentation

• Airway management devices for demonstration
• Direct students to visit the companion website to Nancy Caroline’s Emergency Care in the Streets, Seventh Edition, at http://www.paramedic.emszone.com for online activities.

• Use inflated balloons to demonstrate the surface tension between the lungs and the pleural space of the lungs. First, rub the two balloons together, creating a high-pitched noise (friction). Add a water-soluble jelly to the surface of the balloons, demonstrating to the students how the viscous pleural fluid between the lungs causes them to slide (function) without friction.
• Content connections: The chapters on Airway Management and Ventilation and  Anatomy and Physiology offer additional information on airway and respiratory management.
• Cultural considerations: Obesity is often seen as a cause of respiratory issues. In many cases this may be true. It is appropriate to be sensitive to the needs of large patients that may not be able to assist you with their care.
Teaching Tips

In discussions, demonstrations, and the practical lab associated with this section, integrate clinical insight with appropriate respiratory management interventions. Classroom scenarios are a useful tool to engage the entire classroom, creating a platform for discussion (Q&A) after the scenario. Visual media from the Internet also offer a wide variety of demonstrations.
Unit Activities

Writing activities: Provide students with research articles regarding respiratory diseases in infant, child, and adult populations. Ask students to put together a brief summary of one of the articles and present it to the class during this topic’s discussion.
Student presentations:  Have students present the results of their written assignments.
Group activities:  Patients with obstructive diseases (such as chronic obstructive pulmonary disease and acute asthma) have trouble pushing air out. It is more effective to exhale slowly over a longer period of time than to try to push the air out forcefully. Many patients learn to purse their lips (like a kiss) and exhale slowly through this restricted orifice. This technique allows them to exhale more efficiently and provides a clue to the disease. Have students breathe (inspiratory/expiratory phase) through various sizes of straws (drinking straws and coffee stirrers) to demonstrate the pathophysiology of reactive airway disease (asthma) and other types of “restrictive” respiratory diseases such as chronic obstructive pulmonary disease (COPD).
Visual thinking:  Provide students with a blank diagram of the respiratory and circulatory system. Assign students a chief complaint type. Have the students draw on the diagram where the chief complaint type originates anatomically.
Pre-Lecture 

You are the Medic
 “You are the Medic” is a progressive case study that encourages critical-thinking skills.

Instructor Directions

Direct students to read the “You are the Medic” scenario found throughout Chapter 16.

•
You may wish to assign students to a partner or a group. Direct them to review the discussion questions at the end of the scenario and prepare a response to each question. Facilitate a class dialogue centered on the discussion questions and the Patient Care Report.

•
You may also use this as an individual activity and ask students to turn in their comments on a separate piece of paper.

Lecture 
I. Introduction

A.
In most cases, respiratory distress is caused by a problem in the respiratory system itself.

B.
Epidemiology
1.
Respiratory distress is one of the most common EMS dispatches.
a.
Asthma and chronic obstructive pulmonary disease (COPD) are among the top 10 chronic conditions causing restricted activity.

i.
About 10% of people older than 65 years have COPD.

ii.
Approximately 15 million Americans have asthma.
(a)
Results in ½ million hospitalizations and 5,000 deaths annually

b.
Pneumonia is one of the most common fatal illnesses in developing countries. 
i.
Accounts for 6% of in-hospital deaths in the United States

2.
Some respiratory diseases are genetic (or intrinsic) while others are caused by external (or extrinsic) factors.

a.
Many respiratory diseases are caused by a complex combination of intrinsic and extrinsic factors.

C.
Hypoventilation

1.
Carbon dioxide accumulates in the blood when the lungs fail to work properly.

a.
It combines with water to form bicorbonate ions and hydrogen (H+) ions (acid) 

i.
Results in acidosis

2.
Impaired ventilation is caused by a variety of factors.

3.
Carbon dioxide level is directly related to pH

a.
Hyperventilating patients usually have respiratory alkalosis.

i.
As carbon dioxide levels dip, pH levels rise.

b.
Hypoventilating patients usually have respiratory acidosis.

i.
As carbon dioxide levels rise, pH levels drop.

4.
Problems that can cause patients to hypoventilate:

a.
Conditions that impair lung function
i.
Carbon dioxide levels rise when a patient is breathing but gas exchange is impaired.
ii.
May come from severe cases of:

(a)
Atelectasis

(b)
Pneumonia

(c)
Pulmonary edema

(d)
Asthma

(e)
COPD

b.
Conditions that impair the mechanics of breathing

i.
Gas flow can be suppressed by:

(a)
High cervical fracture

(b)
Flail chest

(c)
Diaphragmatic rupture

(d)
Severe retractions

(e)
Air- or blood-filled abdomen

(f)
Abdominal or chest binding 
(g)
Anything else that restricts pressure changes that facilitate respiration

ii.
Obesity hypoventilation syndrome (pickwickian syndrome) is respiratory compromise related to morbid obesity.

c.
Conditions that impair the neuromuscular apparatus

i.
Patients with head trauma, intracranial infections, or brain tumors may have damaged respiratory centers of the brain.

ii.
Serious spinal cord injury above C5 may block nerve impulses that stimulate breathing.

iii.
Guillain-Barre syndrome, a progressive muscle weakness and paralysis disorder, may cause ineffective breathing if paralysis reaches the diaphragm.

iv.
Amyotrophic lateral sclerosis (Lou Gehrig disease) also causes progressive muscle weakness and is fatal.
v.
Botulism, caused by Clostridium botulinum bacterium, also causes muscle paralysis.

(a)
Fatal when it reaches the respiratory muscles
d.
Conditions that reduce respiratory drive
i.
Include:
(a)
Intoxication with alchol, narcotics, and other drugs and toxins 
(b)
Head injury
(c)
Hypoxic drive
(d)
Asphyxia 

5.
The ultimate manifestation of hypoventilation is respiratory arrest followed by cardiac arrest.

a.
Initiate aggressive treatment to assist the patient’s respiratory efforts.

D.
Hyperventilation

1.
Occurs when people breathe in excess of metabolic need by increasing the rate and/or depth of respiration
a.
Releases more carbon dioxide than normal

i.
Results in alkalosis

b.
When triggered by emotional distress or panic attack, it may be called hysterical hyperventilation or hyperventilation syndrome.

i.
In acute hyperventilation syndrome, patients feel they cannot breathe at all.

2.
Respiratory alkalosis causes numbness or tingling in the hands and feet and around the mouth.
a.
Patients may complain of chest pain. 
b.
Will ultimately lead to carpopedal spasm, during which the hands and feet are clenched into a clawlike position

i.
These symptoms often frighten the patient further, causing more hyperventilation.

3.
The traditional therapy of having the patient rebreathe their own carbon dioxide from a paper bag or from a partial rebreathing mask can be dangerous.
a.
Patients quickly exhaust the oxygen in the gas they are breathing.

i.
Rebreathing carbon dioxide can cause hypoxia.

b.
Hyperventilation in a patient with acidosis may be the body’s attempt to raise the pH level to normal.

i.
Example: Kussmaul respirations

ii.
Should not be treated by rebreathing carbon dioxide
iii.
Never conclude that a patient is “just hyperventilating” until all possible causes have been ruled out.

4.
Treatment may include sedation if the patient is truly hysterical and hyperventilating.
a.
Rarely done in the field
5.
Help the patient understand that hyperventilation may occur if the behavior precipitating the episode is repeated.

6.
Psychological support techniques include:
a.
Breathing with the patient

b.
Having the patient count to two between breaths, gradually increasing to higher numbers 

c.
Distraction techniques

d.
Having the patient sing a song 
i.
May require the use of breathing control, thus ending the episodes

II. Anatomy and Physiology

A.
The primary structures of the respiratory system are often compared with an inverted tree.
1.
Trachea as the trunk 
2.
The alveoli as the leaves

B.
Structures of the upper airway
1.
Nostrils and nose

a.
Air enters the upper airway through the nostrils (nares).
i.
Lined with nasal hairs that filter particulate matter.

b.
Quiet breathing usually allows air to flow through the nose.

c.
People who breathe through their mouths usually have some nasal air flow.
2.
Turbinates
a.
Air is then pulled through the turbinates (also called conchae).

b.
Highly vascular tissue ridges that are covered with a mucus membrane to trap particulate matter.

c.
Large surface area warms and humidifies air that passes through.

i.
Intubation and tracheotomy force inhaled air to bypass the nose and these processes.

d.
Contain many  blood vessels
i.
Swell easily, causing a stuffy nose
ii.
Prone to bleeding (epitaxis)
3.
Mouth and oropharynx

a.
Contain many blood vessels and are covered by a mucous membrane
b.
Edema can be extreme and dangerous.

i.
Angeioedema is a vascular reaction that causes severe swelling, often around the eyes and lips, and may involve the tongue and mouth.

(a)
May be caused by allergy or other factors, or by unknown reasons

c.
Always ask a patient with an allergic reaction if their tongue feels thick.

d.
Monitor speech for low volume or a raspy voice.
i.
May indicate oral or laryngeal swelling
4.
Hypopharynx

a.
Area where the oropharynx and nasopharynx meet at the back of the throat
b.
The gag reflex is most profound here.

i.
Triggering the gag reflex may cause vagal bradycardia (slow heartbeat caused by stimulation of the vagus nerve), vomiting, and increased intracranial pressure.

ii.
A strong gag reflex may make airway device use difficult or inappropriate.

iii.
Patients with diminished or absent gag reflex may require ET intubation.
5.
Larynx and glottis

a.
Dividing line between the upper airway and the sterile lower airway
b.
The thyroid cartilage is the most obvious external landmark of the larynx.

c.
Several cartilages support the vocal cords.

i.
Arytenoid cartilages: Two pearly white lumps found at the distal end of each vocal cord
(a)
Individually named the cuneiform and corniculate cartilages

(b)
May be visible durning laryngoscopy

ii.
Piriform fossae: Pockets of tissue found on either side of the glottis

(a)
The epiglottis covers the glottis during swallowing to keep food and liquid out of the trachea.

iii.
Cricoid cartilage: Palpated just below the thyroid cartilage

(a)
It forms a complete ring to help hold the trachea open.

d.
The cricothyroid membrane is the small space between the thyroid and cricoid cartilage.

i.
Does not contain many blood vessels 
ii.
Covered only by skin and minimul subcutaneous tissue

iii.
Potential site for cricothyrotomy if the airway cannot be secured with an advanced airway device
e.
Laryngeal swelling or trauma can create life-threatening airway obstruction.
i.
This region may be bypassed by a tracheostomy in a worst-case scenario.

C.
Structures of the lower airway

1.
The alveoli and terminal bronchioles comprise most of the lung mass.
2.
The lung parenchyma includes the connective tissue, small airways, and alveoli.
3.
Tracheobronchial tree

a.
The trachea (windpipe) is the trunk of the tracheobronchial tree.
i.
Carries air to the lungs
ii.
Extends from the larynx to the left and right mainstem bronchi

(a)
This point of bifucation, at the carina, is at the level of the fifth thoracic vertebra. 

(b)
The right mainstem bronchus typically branches at a less acute angle than the left in adults
b.
The mainstem bronchi branch into lobar bronchi, segmental bronchi, subsegmental bronchi, and bronchioles.

i.
Lined with clilated epithelium

(a)
Cilia are small hairlike waving structures that help move particulate matter up and out of the airway.
4.
Bronchioles

a.
The terminal bronchioles are thin and have little cellular structure.

i.
This is helpful for gas exchange.
ii.
Lack cilia, have no protective mucus, and are not shielded by smooth muscle or a more rigid structure

iii.
Once foreign matter reaches the terminal bronchioles and alveoli (collectively known as the parenchyma), it does not come back out.

b.
Goblet cells produce mucus blanketing the lining of the conducting airways.

i.
Forms a two-layered blanket 
(a)
Thick on the surface (gel layer) 
(b)
Thin and watery next to the cilia (sol layer)
ii.
When a person is healthy, cilia constantly push the gel layer up and out of the airway.

iii.
If a person is dehydrated or takes medications that dry normal secretions, the sol layer will dry and the cilia will not be able to effectively move secretions.

iv.
If the person is overhydrated, the cilia will wave in a deep watery layer without affecting the thick gel layer, and again will not effectively move secretions.

c.
Smooth muscle surrounds the conducting airways down to the subsegmental level.

i.
Bronchoconstriction occurs when the smooth muscle narrows these larger airways.

ii.
Bronchodilator medications have little effect below the subsegmental level.

d.
The terminal airways and alveoli include branches 16 to 24 of the tracheobronchial tree.
5.
Alveoli
a.
Gas exchange interface

i.
Gas exchange is the process by which deoxygenated blood from pulmonary circulation releases carbon dioxide and is resupplied with oxygen before entering the cardiac circulation.

ii.
Occurs at the level of the alveoli (tiny air sacs clustered around the terminal broncioles)
iii.
Think of alveoli as small balloons at the end of a straw.

iv.
Alveoli are made up of two types of cells:

(a)
Type I alveolar cells (pneumocytes) are almost empty.
(1)
Allows better gas exchange
(2)
Devoid of cellular components to allow reproduction

(b)
Type II pneumocytes can make new type I cells.
(1)
Produce substance called surfactant that reduces surface tension and helps keep the alveoli expanded.

(2)
Alveoli’s ability to repair themselves depends on the number of remaining type II cells.

v.
Alveoli function best when kept partially inflated.
(a)
By reducing the surface tension, surfactant makes it easier to expand.

(b)
When surfactant is washed out, they are much more likely to collapse.

(c)
Collapsed, fluid-filled, or pus-filled alveoli do not play a part in gas exchange.
(1)
Instead, they contribute to a shunt (blood from the right side of the heart bypasses the alveoli and goes to the left side in an unoxygenated state).

(d)
Ventilation and perfusion problems can prevent oxygen from getting to the bloodstream.
b.
Pulmonary capillary bed
i.
Pulmonary circulation starts at the right ventricle. 
(a)
The pulmonary artery branches into smaller and smaller vessels until the pulmonary capillary bed surrounds the alveoli and terminal bronchioles.
ii.
The lung bases have significantly more circulation than the lung apices.

iii.
Pulmonary caplillaries are narrow, and red blood cells normally pass through in single file.

(a)
Patients with chronic lung disease and chronic hypoxia often generate more red blood cells, making their blood thick (polycythemia).

(1)
Can strain the right side of the heart

(2)
Right-sided heart failure because of COPD is known as cor pulmonale.

c.
Interstitial space

i.
Network of gaps between air-filled alveoli and the capillaries
ii.
Filled with interstitial fluid
(a)
Can expand with excess fluid or white blood cells from infection, making gas exchange more difficult

iii.
A network of conducting airways distributes inspired gas to the alveoli.

(a)
Gas in these tubes does not participate in ventilation because it does not come into close contact with capillaries.

(b)
This wasted ventilation is called dead space.
(1)
About 1 mL per pound of ideal body weight.

(2)
Example: If a 150-lb patient took an average breath (tidal volume [VT]) of 700 mL, about 550 mL would participate in ventilation in the alveoli while the other 150 mL would not be exposed to blood flow. 
(3)
Patients with chronic respiartory disease may have increased dead space.
6.
Chest wall

a.
The chest wall and muscles form a bellows system for ventilation.
i.
The spine, sternum, and ribs form the basic bellows structure.

ii.
The diaphragm is the primary respiration muscle.

(a)
Causes pressure changes to move air in and out of the top of the bellows 
iii.
The muscles and connective tissues of the ribs maintain pressure and make the thoracic cavity airtight.

iv.
The pleural membranes allow the organs in the chest to move smoothly.
(a)
If air, blood, or pus leaks into the space between the pleural space, it will cause pain, decreased lung motion, and eventually lung collapse if not treated.
v.
The bellows system works efficiently when the body is healthy.

(a)
Trauma and diseases of the bones and muscles can significantly impair air movement, causing restrictive lung diseases.

b.
Mediastinum

i.
Area in the middle of the chest that consists of:

(a)
Heart

(b)
Large blood vessels

(c)
The large conducting airways (trachea and mainstem bronchi)

(d)
Other organs 
ii.
Might widen if a patient is bleeding from a ruptured aorta

iii.
Might trap air from a traumatic injury (pneumomediastinum)
D.
Functions of the respiratory system

1.
Respiration is the process of oxygen being taken into the body and distributed to the cells to be used for energy.
a.
Carbon dioxide is normally returned to the lungs by the circulatory system and exhaled.

2.
Ventilation

a.
Movement of air in and out of the lungs
b.
Best measured by the carbon dioxide level

i.
Normal breathing removes enough carbon dioxide to keep the acid-base status balanced.

ii.
The volume of ventilation (minute volume) is largely controlled by the acid-base balance in the blood.

(a)
Paco2 must be maintained in the range of 35 to 45 mm Hg for normal ventilation.

(b)
Acidic pH stimulates breathing; alkaline pH slows breathing.

(c) 
In a person at rest, normal ventilation is often accomplished by breathing a tidal volume of around 500 mL at a rate of 12 to 16 breaths/min. 
iii.
As long as the Paco2 remains in the normal range, ventilation is considered normal.
3.
Diffusion

a.
For a molecule of oxygen to go from an alveolus to a red blood cell, it must:

i.
Diffuse (pass through) one side of the alveolar cell and out the other side.
ii.
Diffuse into the capillary wall and out the other side.

b.
Some lung diseases make it difficult for oxygen to diffuse into the blood.

i.
Patients may be ventilating but having trouble oxygenating.

c.
For effective diffusion, there needs to be a higher concentration of oxygen in the alveoli than in the bloodstream.

i.
If an oxygen-poor gas is inhaled, diffusion might stop or even reverse.

ii.
Supplemental oxygen is given to drive the diffusion of larger amounts of oxygen in the blood.

(a)
If other factors prevent oxygen from reaching the alveoli, supplemental oxygen will not help.

4.
Perfusion

a.
Cirulatory component of the respiratory system
b.
Blood must consistenly flow through the pulmonary vessels so adequate oxygen can come into contact with the blood.

i.
A large pulmonary embolus can block blood flow to the entire lung.

ii.
Patients who are anemic (low hemoglobin level) or hypovolemic (low blood volume) have an impaired ability to transport oxygen and carbon dioxide.
E.
Mechanisms of respiratory control

1.
Neurologic control

a.
Centered in the medulla
b.
At least four parts of the brainstem are responsible for unconscious breathing. 
i.
Different areas control respiratory rate, depth, inspiratory pause, and rhythmicity.

c.
A set of stretch receptors in the lungs cause a person to cough if taking too deep a breath. 

i.
Hering-Breuer reflex helps regulate the respiration depth and keeps the lungs from overinflating.

d.
Other mechanisms of neurologic control include:
i.
The phrenic nerve innervates the diaphragm.
ii.
The thoracid spinal nerves innervate the intercostal muscles.
2.
Cardiovascular regulation
a.
The lungs are closely linked to cardiac funciton.

i.
Changes in the right or left side of the heart can have pulmonary consequences.

b.
Left-sided heart failure progresses much faster than right-sided heart failure.

i.
Right-sided heart failure may worsen over many days.

ii.
Left-sided heart failure can kill in minutes.

c.
The right side of the heart pumps blood to the lungs and the left side of the heart receives blood from the lungs, pumping it around the body.

i.
Major changes in lung function, the right side of the heart, or the left side of the heart affects the other components.

d.
Mild hypoxia causes an increase in heart rate.
e.
Severe hypoxia often causes bradycardia.

f.
Uncorrected hypoxic insults may trigger lethal cardiac arrhythmia.

g.
Various forms of congestive heart failure (CHF) can be caused by changes in:

i.
Fluid balance

ii.
Right-sided heart pumping pressure
iii.
Left-sided heart pumping pressure

3.
Muscular control

a.
The body takes in air by negative pressure (like a vacuum cleaner).
i.
Air is pulled in through the mouth and nose, over the turbinates, and around the epiglottis and glottis.

b.
The thorax is an airtight box with the flexible diaphragm at the bottom and the open tube (trachea) at the top.

c.
The diaphragm flattens during quiet breathing.
i.
The overall size of the container increases.
ii.
Air is sucked in to fill the increasing space inside the thorax.

d.
The amount of air moved each minute (minute ventilation) can be increased by deep breathing or more  rapid breathing.
e.
Acessory muscles can be used to cause more dramatic pressure changes when greater amounts of air must be moved.

i.
Allow the ribs to be pulled up and out, expanding the thoracic cavity and allowing more air in.

f.
Traumatic openings in the thorax provide a route for air to be sucked in.

i.
Air ends up in the pleural space, causing a sucking chest wound

ii.
In the case of flail chest (multiple ribs broken in more than one place), free-floating thorax sections are pulled in when the patient breathes.
(a)
Limits the amount of air sucked through the trachea

g.
Exhalation is a passive proces.

i.
Components return to their orginal places. 
ii.
Air is pushed out of the trachea under positive pressure.
4.
Renal status

a.
The kidneys play a part in controlling fluid balance, acid-bace balance, and blood pressure.
i.
These factors affect the pulmonary mechanics and the delivery of oxygen to body tissues.

ii.
Patients with kidney disease often present with respiratory signs and symptoms.

iii.
Patients with CHF because of renal disease can be difficult to manage because diuresis may be difficult to impossible.

iv.
Acid-base disturbances may cause hyperventilation that may be mistaken for respiratory disorders.

III. Assessment of a Patient with Dyspnea

A.
A thorough respiratory assessment includes much more than listening to the patient’s lungs.

1.
Many respiratory ailments are life threatening, and respiratory assessment should be done early in the patient assessment.

B.
Scene size-up
1.
Observe standard precautions, and use proper personal protective equipment.
a.
Minimal protection when treating a person with respiratory distress:

i.
Examination gloves

ii.
Eye protection

iii.
HEPA (high-efficiency particulate air) respirator

iv.
Face shield and gown if patient is suspected of having a respiratory infection

2.
A range of situations and toxins are associated with pulmonary complaints, making it essential to evaluate scene safety on every call:
a.
Decreased oxygen concentrations (enclosed, improperly ventilated spaces)
b.
Silos

c.
Carbon monoxide

d.
Irritant gasses
3.
Respiratory diseases can impair ventilation, diffusion, perfusion, or a combination of all three.

4.
Rapid-onset dyspnea may be caused by:

a.
Acute bronchospasm

b.
Anaphylaxis

c.
Pulmonary embolism

d.
Pneumothorax

5.
Paroxysmal nocturnal dyspnea presents suddenly in the middle of the night and may signal left-sided heart failure.

6.
A patient’s ability to move air may be hindered by factors that:

a.
Limit diaphragm movement
b.
Restrict chest wall movement
c.
Disrupt the integrity of the thoracic cage

C.
Primary assessment

1.
Form a general impression.
a.
Body type may be associated with a particular pathologic condition.

i.
Emphysema

(a)
Barrel chest

(b)
Muscle wasting

(c)
Pursed-lip breathing


(d)
Often tachypneic and usually do not have profound hypoxia and cyanosis
ii.
Chronic bronchitis

(a)
Tend to be more sedentary and may be obese

(b)
Often sleep upright in a chair or recliner

(c)
Wastebasket overflowing with tissues and a cup full of spit-up secretions

(d)
Men may have a urinal near the chair to avoid frequent bathroom trips

(e)
Medications, inhalers, or an aerosol nebulizer nearby
b.
If patient is stable at rest, observe the condition during typical exertion.
i.
Check the oxygen saturation while at rest and during simple exertion.

(a)
Check infants while eating or after crying.

c.
Increased work of breathing, anxiety, hypoxia, or fever can trigger tachycardia, diaphoresis, and pallor.

i.
The heart rate often decreases as patients respond to treatment.
d.
Avoid making hasty field impressions based on minimal information.

i.
Suspicions must be confirmed by a thorough assessment. 

2.
Airway and breathing
a.
Position and degree of distress
i.
Patients in respiratory distress prefer sitting positions.
(a)
The tripod position: Leaning forward and rotating scapulae outward
(1)
Opens a little more space in the lung apices and drops the abdominal structures away from the diaphragm.

(2)
May use more energy than it gains in oxygenation 

ii.
If a patient is willing to lie flat, it might be a sign of sudden deterioration in condition.

iii.
A patient may hold his head in the head tilt-chin lift (or sniffing) position to maximize airflow through the upper airway. 
(a)
May indicate upper airway swelling or patients trying to maximize air flow

(b)
This position uses up energy.

(c)
A fatigued patient with severe respiratory disease may present with head bobbing.
(1)
Ominous sign of imminent decompensation and often preterminal behavior

b.
Breathing alterations

i.
Can be complex and involve:

(a)
Problems with the airway branches (asthma or bronchitis)

(b)
Difficulties at the alveolar level (pneumonia or emphysema)

(c)
Problems with the muscles and nerves involved in breathing (Guillain-Barre syndrome or spinal cord injury)
(d)
Problems with the rigid structure of the thorax (flail chest)
c.
Increased work of breathing
i.
Patients using accessory muscles to breathe are in danger of tiring out.
(a)
Using the abdominal muscles to push air out? 
(b)
Using chest and neck muscles to pull air in?

ii.
When infants and small children use accessory muscles to breathe the flexible sternum cartilage often collapses, leaving bony retractions.

iii.
Profound intrathoracic pressure changes can cause peripheral pulses to weaken or disappear during inspiration
(a)
Pulses are easier to palpate during exhalation.

d.
Altered rate and depth of respiration

i.
A patient with an adequate rate but low volume will have an inadequate minute volume (respiratory rate x tidal volume = minute volume).
ii.
Monitor trends in respiratory rates.
iii.
Note the pattern and the inspiratory-to-expiratory (I/E) ratio. 

(a)
Working hard to inhale or exhale, or both?
(b)
A peculiar odor on the breath?

(c)
Audible abnormal respiratory noises?

(1)
Any respiratory noises audible without a stethoscope are abnormal.
e.
Abnormal breath sounds
i.
Auscultate the lungs systematically whenever possible because the left and right lungs are not symmetric.

(a)
Right lung: Three lobes

(b)
Left lung: Two lobes

ii.
Some conditions are gravity dependent, and others diffuse throughout the lung fields.
(a)
Upper lobes are heard by listening on the anterior part of the chest.
(b)
Right middle lobe best heard just beneath or lateral to the right breast

(c)
Midaxillary line is the best place to listen for confirmation of ET tube placement

iii.
Breath sounds are created by air flow in the large airways.

(a)
Tracheal breath sounds are harsh and tubular.

(b)
Bronchial breath sounds are loud; exhalation predominates.

(c)
Bronchovesicular sounds are softer and sound the same during inspiration and expiration.

(d)
Soft, breezy vesicular sounds are the most commonly heard breath sounds.

iv.
Some pathologic conditions cause normal breath sounds to be heard in abnormal places.

v.
Sounds move better through fluid than in air.

(a)
The more air in the chest, the more distant or diminished the breath sounds. 

(b)
The “wetter” the patient’s lungs are, the louder the sounds.
vi.
Quality of breath sounds is dependent on the amount of tissue between the stethoscope and the respiratory structures
(a)
Helpful to compare breath sounds on the right to the left side

(b)
Breath sounds of a patient with a one-sided condition may be louder on the side with the abnormality.

vii.
Breath sounds and vocalizations travel poorly through a hyperinflated lung.

(a)
If a patient speaks during auscultation, the words usually cannot be understood through the stethoscope.

(b)
If the words are audible, the patient may have consolidation from pneumonia or atelectasis.

viii.
 Abnormal (adventitious) breath sounds
(a)
Continuous sounds can be heard across each breath.

(b)
Discontinuous sounds are instantaneous pops, snaps, and clicks known as crackles.
ix.
Wheezes are high-pitched, whistling sounds from air being forced through narrowed airways.

(a)
May be diffuse (asthma) or localized (foreign body obstruction)

(b)
If, after coughing, sounds emanate from only one side, it might be caused by secretion movement.

(c)
If a single bronchus vibrates after coughing, the wheeze will be a single note (monophonic).

(d)
If many bronchi vibrate, the wheeze will have many notes (polyphonic).

(e)
Determine when in the respiratory cycle the sound is heard.

x.
Crackles (discontinuous noises heard during lung auscultation) are caused by air spaces popping open (fine crackles) or fluid or secretion movement in the larger airways (coarse crackles).
(a)
Usually associated with increased lung fluid

(b)
Rales:  High-pitched crackles in the lung bases, heard at the end of inspiration, and consistent with pulmonary edema

(c)
Rhonchi: Low-pitched crackles caused by secretions in the larger airways

(d)
Pleural friction rub: Sounds like two piece of wet rubber drawn over each other, often heard in cases of pleurisy

xi.
Audible sounds include:

(a)
Stridor from upper airway obstruction

(b)
Grunting from lower airway obstruction

(c)
Death rattle: Low-pitched gurgling sometimes heard when patients can no longer clear their own secretions

xii.
As patients become more ill, the audible sounds will become louder.

xiii.
As respiratory distress worsens, the sounds may begin to diminish.

(a)
The most ominous breath sounds are no sounds at all, which indicates the patient is no longer moving enough air to ventilate the lungs.

xiv.
Noisy breathing is obstructed breathing.

(a)
Snoring: Partial obstructing of the upper airway by the tongue
(b)
Gurgling: Fluid in the upper airway

(c)
Stridor: Harsh, high-pitched sound during inhalation, indicates narrowing from swelling (laryngeal edema)

xv.
Quiet breathing may suggest:

(a)
Hyperventilation

(b)
Shock 
f.
Sputum
i.
Note if a patient is coughing up discolored sputum. 
(a)
Determine if the color or amount of sputum has changed from normal (ie, smokers, patients with chronic respiratory disease).

ii.
Fever and chills with increased sputum production is a sign of infection.

iii.
Blood-tinged sputum:  Warning sign of tuberculosis, or that airway blood vessels have broken from forceful coughing

iv.
Pink foam or froth: A sign that air is forced through pulmonary edema fluid, as in cases of congestive heart failure

v.
Note purulent (puslike) mucus, color, and change of any other characteristic.

g.
Abnormal breathing patterns

i.
Altered respiratory patterns may indicate neurologic insults.

(a)
Brain trauma or any disturbance in brain function may depress respiratory control centers in the medulla.

ii.
Severe traumatic brain injuries may damage or deprive blood flow to various parts of the brain, changing breathing patterns. 

iii.
Most of the brain’s respiratory centers are in and around the brainstem.

(a)
Apneustic breathing: Damage to the pneumotaxic center in the brain (regulates inspiratory pause)

(1)
Causes a short, brisk inhalation with a long pause before exhalation

(2)
Indicates severe pressure or direct trauma to the brain

(b)
Biot’s respirations: Grossly irregular respiratory pattern with lengthy apneic periods 
(1)
Seen when there is damage to the center that controls breathing rhythm
(c)
Cheyne-Stoke respiration pattern: Breathing depth gradually increases, then decreases, followed by a period of apnea

(1)
Apnea period usually brief in relatively healthy persons

(2)
Exaggerated respirations may be seen in patients with a severe brain injury.

iv.
Injury and certain illnesses may disable the respiratory muscles from functioning normally.
(a)
Tidal volume is shallow.
(b)
Minute volume correspondingly decreases.
(c)
Patients often need assisted ventilation.
3.
Circulation

a.
Begin forming an early impression of circulation by assessing skin color.

b.
Note generalized cyanosis from oxygen desaturation or profound pallor of shock.

c.
For more subtle information assess mucous membranes.

i.
Pink in healthy patients

ii.
Variations include:

(a)
Cyanosis

(1)
Healthy hemoglobin levels in adults are 12 to 14 g/dL.

(2)
At about 5 g/dl desaturation, the person will begin to show cyanotic blue discoloration.

(3)
Some patients in cardiac arrest have deep blue skin, although some are pale.

(4)
Cyanosis may develop earlier in patients with high hemoglobin levels.

(5)
Patients with chronic respiratory conditions may have low levels of chronic cyanosis.

(6)
Patients with chronic bronchitis may have chronic peripheral cyanosis.

(c)
Chocolate brown skin

(1)
Mucous membranes may turn brown from high levels of methemoglobin from nitrates and some toxic exposure.

(2)
More evident in venous blood than skin and mucous membranes

(d)
Pale skin

(1)
Caused by a blood flow reduction to small vessels near the skin surface

(2)
Possible sources:  Shock, hypoxia, catecholamine release, cold environment

d.
Check for dehydration:

i.
Dry cracked lips

ii.
Dry, furrowed tongue

iii.
Dry sunken eyes.

4.
Transport decisions

a.
Patients with respiratory problems are usually transported to the closest hospital.

i.
If available, specialty pediatric centers should be considered.

ii.
If respiratory distress is related to renal failure, a facility that can provide emergency dialysis would be a better option.

iii.
If multiple emergency departments are available, weigh the benefits of taking a patient to his or her preferred facility versus the closest facility.

D.
History taking

1.
Investigate the chief complaint.
a.
Have patients explain what they are feeling in their own words

i.
Many will identify their problem and the best way to treat it.

b.
Common complaints:

i.
Increased cough

ii.
Change in amount or color of sputum

iii.
Fever

iv.
Wheezing

v.
Dyspnea
vi.
Chest pain (from myocardial ischemia or pneumonia and pleural infection)

c.
Patients may not be able to talk because of difficulty breathing.

i.
May be able to manage only one word sentences or nodding yes or no

ii.
Medical history may have to be taken from family members or clues available.

iii.
Basic therapy (oxygen or aerosol therapy) may have to be given before getting a complete history from the patient.

iv.
If intubation is necessary, the patient will not be able to give a history.

d.
If the patient can give the chief complaint, they may be able to tell you the exact problem, such as:

i.
An acute flare-up (exacerbation) of an illness 

ii.
Asthma with fever

(a)
A typical asthma attack that responds to treatment, but occurs again shortly after may be caused by an underlying infection. 
(b)
The underlying trigger must be treated before symptoms will end.

iii.
Failure of a metered-dose inhaler

(a)
Medication may be exhausted.
(b)
Medications may be outdated or improperly stored. 

(c)
Patient may not fully understand how to use the device.

iv.
Travel-related problems
(a)
Patients may present with significant pulmonary edema after a lengthy journey because they did not take their diuretic medications.

(b)
Ask “What medications do you use?” followed by “Did you take them during your travels?”

v.
Dyspnea triggers

(a)
Even if patient know what triggers their reactive airway, it cannot always be avoided

vi.
Seasonal issues

(a)
Bacteria, mold, and fungi growth may be activated with the beginning of heater or air conditioner use.

(b)
Excessive heat, humidity, cold, pollen, dust, and smog can cause respiratory disease flare-up.

vii.
Noncompliance with therapy

(a)
Some patients with chronic respiratory illness rebel against therapy.

(b)
The long-term nature of the therapy may be misunderstood, and the patient may try to wean his- or herself off the treatment, creating a health crisis.

(c)
Patients may only sporadically use their treatment.

(d)
If some medications are stopped abruptly, dangerous complications may ensue.

viii.
Technology failure or running out of medicine

(a)
Oxygen tanks may run dry.

(b)
Portable ventilator may suddenly malfunction.

(c)
Medication may be left behind or lost with luggage.

2.
SAMPLE history

a.
Use the mnemonic SAMPLE to obtain the history of the present illness and the medical history.

i.
Signs and symptoms

(a)
Respiratory difficulty must be evaluated in light of cardiovascular and renal status.
(b)
Do not be too quick to conclude that the patient’s only problem is a straightforward respiratory issue.
ii.
Allergies

(a)
A person cannot always avoid allergy triggers.

(b)
Ask if the patients has been exposed to known triggers.

iii.
Medications

(a)
Review the patient’s prescribed and over-the-counter medications.
(1)
Common combination: Rapid-acting beta-2 agonist (rescue inhaler), a corticosteroid, and a slow-acting bronchodilator

(b)
Dyspneic patients might use (and misuse) over-the-counter medication, such as:

(1)
Antihistamines: Dry secretions and should not be taken by anyone with asthma

(2)
Antitussives: Suppress coughs, which may keep a person from clearing secretions from airways when needed

(3)
Bronchodilators may have a significant effect on the heart and blood vessels.

(4)
Diuretics can be found in diet pills and caffeinated products.

(5)
Expectorants thin pulmonary secretions so they can be coughed up.

(c)
Determine which medications the patient is supposed to take, whether he or she is taking them correctly, and whether there are any medication allergies.

iv.
Pertinent past medical history

(a)
Respiratory illnesses are often repeating pathologic conditions, and a patient’s experience can serve as a baseline to assess the current condition by asking:

(1)
Do you feel better or worse than last time?

(2)
How often does this happen?

(3)
What did the doctor tell you it was?

(4)
What helped you or what happened last time?

(5)
Tobacco use and exposure to secondhand smoke on other toxins

v.
Last oral intake

(a)
Concern about a full stomach if patient needs to be intubated

(b)
Eating and drinking less because of acute respiratory illness may lead to dehydration and hypoglycemia.

vi.
Events preceding the onset of the complaint

(a)
Determine what happened just before or when the problem began.

(b)
Determine the speed that the distress worsened.

(c)
Check the position of comfort and the difficulty speaking. 
(1)
Patient who is comfortable lying flat and speaking full sentences is in better condition than a patient sitting in a Fowler’s position and speaking in two- or three-word sentences.

b.
What has the patient already tried, and did it have any effect?

E.
Secondary assessment

1.
Physical examination

a.
Neurologic assessment

i.
Note level of consciousness.

(a)
Decline in Pao2 (hypoxemia) will initially manifest as restlessness, confusion, and combative behavior

(b)
Increase in Paco2 has sedative effects
ii.
If lungs are not functioning correctly, oxygen may not be delivered to the bloodstream and carbon dioxide may not be removed from the body.

(a)
Failure to deliver oxygen efficiently may cause cellular hypoxia, which kills cells and causes acidosis.

(b)
Any alteration in level of consciousness could be caused by respiratory compromise.

(c)
A brief seizure may accompany a hypoxic event or cardiac arrest.

(d)
Hyperventilation may cause dizziness and tingling.

b.
Neck exam

i.
Note any jugular venous distention, a condition when the jugular veins are engorged with blood, in patients in a semisitting position.

(a)
Common in patients with asthma or COPD

(b)
Often seen in healthy young adults when supine, and in people who are laughing or singing

(c)
Can provide a rough measure of the pressure in the right atrium of the heart

(d)
May indicate the source of dyspnea as cardiac failure

(e)
May indicate high pressure in the thorax 

(f)
Could be caused by cardiac tamponade, pneumothorax, heart failure, and COPD

(g)
Hepatojugular reflex occurs when mild pressure on the liver causes jugular veins to further engorge 
(1)
Specific sign of right-sided heart failure

ii.
Note the trachea for deviation—a sign of tension pneumothorax.

(a)
Difficult to see except in extreme cases because it occurs behind the sternum

(b)
Consider palpating the trachea at the suprasternal notch.

c.
Chest and abdominal exam

i.
The combination of jugular venous distention and hepatomegaly may present in right-sided heart failure.

(a)
Pressing gently on the liver when a patient in respiratory distress is sitting up in a semi-Fowler’s position will cause the jugular veins to bulge even more (hepatojugular reflex).
ii.
Feel for vibrations in the chest as the patient breathes (tactile fremitus).
iii.
Chest or abdominal trauma can cause respiratory distress.
d.
Examination of the extremities
i.
Note edema of the ankles or lower back.
ii.
Check for peripheral cyanosis.

iii.
Check the pulse and for signs of profound tachycardia.

iv.
Note any pulsus paradoxus.

v.
Check skin temperature: Is there fever or is skin cool and clammy from shock?

vi.
Note any distal clubbing from chronic hypoxia.

2.
Vital signs

a.
Patients under stress can be expected to have tachycardia and hypertension.
b.
Ominous signs of impending arrest include bradycardia, hypotension, and falling respiratory rates.

c.
Monitoring devices

i.
Stethoscope

(a)
Buy the best possible and take care of it.

(1)
Make sure earpieces are clean.

(2)
Wipe the main tubing with an all-purpose cleaner.
(b) 
Diaphragm is for high-pitched sounds; bell is for low-pitched sounds

(c)
Some newer ones allow a single head to transmit both high- and low-pitched sounds depending on the pressure exerted.

(d)
The ear pieces can be tilted farther forward for a better fit.
(e)
The longer the tubing, the more extraneous noise that is heard.

(1)
Higher quality stethoscopes have a tubing-within-tubing design to limit external noise.

ii.
Pulse oximeter

(a)
Noninvasive way to measure the percentage of hemoglobin with oxygen attached

(b)
Oxygen saturation over 95% = normal

(c)
Since a pulse oximeter must be able to read a pulsatile capillary bed accurately:

(1)
Nail polish may need to be removed.

(2)
Cold extremities, peripheral perfusion, or patient movement can make the reading inaccurate.

(d)
If the pulse rate is displayed, the oxygen saturation reading should match the patient’s palpated heart rate.

(e)
If a patient’s hemoglobin level is low, the pulse oximetry result will be correspondingly high.

(1)
An abnormally high hemoglobin level will have correspondingly low oxygen saturation.
(f)
Does not differentiate between oxygen or carbon monoxide molecules attached to hemoglobin
(g)
The oxyhemoglobin dissociation curve shows the relationship between oxygen saturation and the amount of oxygen dissolved in the plasma (Pao2).
(1)
Oxygen molecules bind easily to hemoglobin when they are scarce, so small changes in Pao2 cause large changes in oxygen saturation.

(2)
As the hemoglobin adds more oxygen molecules, larger changes in Pao2 are needed to produce these changes.

(3)
Other factors (acid-base balance, body temperature, amount of hemoglobin) can also affect the saturation level.

iii.
End-tidal carbon dioxide detector
(a)
Exhaled carbon dioxide can be measured by various means.
(1)
Capnometry: Detection of ETco2 to confirm correct placement of an ET tube

(2)
A colorimetric detector is a capnometer.
(3)
Wave capnography is ETco2 monitoring with a device that measures the amount of carbon dioxide and plots a waveform graph.

(b)
Capnography provides numeric date; capnometry confirms carbon dioxide presence.

(c)
Colorimetric end-tidal carbon dioxide (ETco2) indicates whether carbon dioxide is present in reasonable amounts upon exhalation, which is helpful in identifying ET tube placement.

(1)
If an ET tube has been properly placed, air exhaled should contain 4% to 5% carbon dioxide.

(2)
Confirm the reading with at least six breaths.

(d)
A special sensor can measure the percentage of carbon dioxide in the last few milliliters of exhalation.

(1)
Typically display a waveform
(2)
Serve as alarms to changes in respiratory rate or depth

(3)
This type of monitoring is called waveform capnography.

(e)
The amount of ETco2 in exhalations of a patient in cardiac arrest is an indicator of the effectiveness of CPR.
(1)
An ETco2 of less than 10 torr indicates less-than-optimal CPR compressions.

(2)
A sudden increase in ETco2 is an early indicator of spontaneous circulation return.
(3)
ETco2 value affected by rate and depth of ventilation

iv.
Peak expiratory flow
(a)
Maximum flow rate at which a patient can expel air from the lungs
(b)
A lower value indicates the larger airways have bronchial constriction or bronchial edema.

(c)
Normal peak flow values are between 350 to 700 L/min and are variable by age, sex, and height.

(d)
150 L/min is an inadequate level and signals significant distress.

F.
Reassessment

1.
Interventions
a.
Implement standard interventions before administering medications.

i.
Oxygen to keep saturation above 93%

ii.
IV line

iii.
Psychological support 

b.
The sympathetic and parasympathetic nervous system act as opposites.

i.
Sympathetic stimulation speeds the heart rate (beta-1) and produces bronchodilation (beta 2). 
ii.
Parasympathetic stimulation slows the heart rate and causes bronchoconstriction.

c.
Anticholinergic medications block the parasympathetic response.

d.
Bronchodilation can be enhanced by blocking the bronchoconstriction mechanism.

e.
Ipratropium is used today in either aerosol use or in a metered-dose inhaler.
i.
A combination of albuterol (beta-2 agonist) and ipratropium (an anticholinergic) premixed as an aerosol or metered-dose inhaler is available.

f.
Anticholinergics are a central component to manage COPD.

i.
Tiotropium taken daily via dry powder inhaler

2.
Aerosol therapy

a.
Aerosol nebulizers deliver a fine mist of liquid medication.

i.
5 µm or smaller particles enter the lower respiratory tract.

(a)
To generate the optimal particle size, nebulizer needs a gas flow of at least 6 L/min. 

b.
At home most aerosol treatments are run with a small air compressor.
i.
Patient may only receive 35% to 40% oxygen via treatment 

ii.
Aerosol may be contraindicated if removing a patient’s nonrebreathing mask causes further hypoxia.

c.
A nebulizer can be attached to:
i.
A mouthpiece

ii.
Face mask

iii.
Tracheostomy collar

iv.
Can also be held in front of the patient’s face (blow-by technique)

d.
Ineffectual if patient turns their heads or removes the mouthpiece to answer questions.
e.
Aerosol treatment such as a bronchodilator is a simple way to give drugs.

i.
Relax the smooth muscle around the larger bronchi.
f.
Can disperse other drugs through aerosol treatment, including:

i.
Corticosteroids

ii.
Anesthetic agents

iii.
Antitussives

iv.
Mucolytics

g.
Aerosols add humidity to the airway.

i.
Adds cooling mist to swollen upper airway of burn patients or child with croup

h.
Newer bronchodilators cause less tachycardia than older ones.

i.
Can give repeated treatments for bronchospasm

(a)
Some physicians are still concerned that bronchodilators could worsen tachycardia in a patient with underlying cardiac disease.
(b)
Consult medical control or local protocols for guidance.
3.
Metered-dose inhalers
a.
Should deliver the same amount of medication as aerosol treatment

i.
Device is small, easy to carry and use, and convenient

ii.
Does not require additional equipment
iii.
Usually the delivery method of choice at home

b.
Document how often the patient is taking extra “puffs” at home.

c.
Contact medical control before administering additional doses, if required in your protocols.

d.
Ambulance metered-dose inhalers should have spacers.

i.
A device that collects the medication, allowing more to reach the lungs

ii.
Inhalation does not have to coincide with the discharge of the inhaler.

iii.
Reduce drug depositing into the mouth and oropharynx.

iv.
Allows paramedics to use the same inhaler for multiple patients

e.
Tips for your patients to avoid common errors:

i.
Patients should inhale deeply as inhaler is discharged.

(a)
Placing the inhaler directly into the mouth often causes the medication to land on the pharynx instead of being breathed into the lungs.

ii.
Patients should not blow into the spacer; they should suck the medication out of the bottom 

iii.
The best particle deposition comes from laminar flow that is smooth and low-pressure.

(a)
Sucking too hard causes turbulent flow, and many particles stick to the trachea and large bronchi.

iv.
Patients should inhale the medication deeply, then hold their breath for a few seconds.
(a)
Not always possible for a patient with dyspnea

(b)
May cough immediately after inhaling
v.
Make sure the inhaler contains medication.

(a)
Patients should keep track of how many puffs they have taken and discard the inhaler after the recommended number of uses.

vi.
Keep the spacer and canister holder clean to avoid inhaling dust and particles.

(a)
Dry after cleaning to avoid the growth of microorganisms.

vii.
After using a corticosteroid inhaler, rinse the mouth with water or mouthwash.

(a)
Residual corticosteroids may lead to thrush.

f.
Failure of a metered-dose inhaler

i.
A patient must be willing and able to use a metered-dose inhaler properly so the medication can reach the lungs.
ii.
Contraindicated if the patient cannot move enough air to draw medication into the lungs.

iii.
Patient may not realize the inhaler is empty of medication.

iv.
Patient may inhale at the wrong time.

4.
Dry powder inhalers

a.
Some respiratory medications are dispensed by means of a plastic disk.
i.
Holds about 1 month’s worth of medication

ii.
Small blister holds each dose

iii.
Patient presses disk to lips and inhales deeply to suck out the powder.
b.
Other devices require the patient to insert a capsule of powdered medication.
i.
Capsule is pierced when patient compresses a button or lever

ii.
Patient sucks out powder

5.
Communication and documentation

a.
Contact medical control:

i.
To report change in level of consciousness or increased breathing difficulty

ii.
Before assisting with any prescribed medications (according to local protocol)

b.
Document changes, times they occurred, and orders given by medical control.
IV. Emergency Medical Care

A.
To treat respiratory compromise, goal is to provide supportive care, administer supplemental oxygen, and provide monitoring and transport.

1.
The exception is bronchoconstriction, with a host of bronchodilators available.

2.
In respiratory failure, can intubate and manually ventilate the patient.
B.
Ensure an adequate airway.
1.
Remove food, gum, chewing tobacco, etc., from the mouth.

2.
Suction if necessary.

3.
Keep the airway in optimal position.
C.
Decrease the work of breathing.
1.
Muscles must work much harder during respiratory distress.
a.
Patients can compensate for respiratory distress by using substantial energy for breathing to maintain oxygen and carbon dioxide levels by using their muscles more.

i.
Requires even more oxygen and ventilation

ii.
Patients become progressively dehydrated, malnourished, and fatigued.

iii.
Will eventually experience decompensation (respiratory failure)

b.
The Trendelenburg and supine positions cause diaphragm compressions from abdominal organs.

c.
Shortness of breath from lying flat is called orthopnea.

d.
To decrease the work of breathing:

i.
Help the patient sit up if the position is more comfortable.

ii.
Remove restrictive clothing.

iii.
Do not make the patient walk.
iv.
Relieve gastric distention.

v.
Do not bind the chest or have the patient lie on the unaffected lung.
D.
Provide supplemental oxygen.
1.
Administer oxygen in effective concentrations.

a.
Bag-mask ventilation with supplemental oxygen should be used on patients not breathing adequately.

b.
Reassess breathing status, then adjust treatment as needed.

c.
If accurate and if the patient’s hemoglobin is normal, pulse oximetry is a good guide to oxygenation.

2.
Oxygen concentrations higher than 50% should be used only on patients with hypoxia that do not respond to lower concentrations.

a.
The use of 100% oxygen should be for the shortest periods possible.

b.
High oxygen concentrations should be used for long periods of time (3 or more hours) only when the risk of long-term lung damage is outweighed in life-threatening situations.

E.
Administer a bronchodilator.
1.
Many patients with respiratory distress can benefit from bronchodilation, and some substantially.
a.
Those without bronchospasms will benefit only slightly, and oxygen concentration may need to be reduced while treating with aerosol sprays.

i.
Use of nonrebreathing mask might be better than aerosol spray in these cases.

b.
Bronchodilators are ineffective in cases of pneumonia, pulmonary edema, and heart disease.
2.
Fast-acting bronchodilators

a.
The most commonly used work by stimulating the beta-2 receptors in the lung 
i.
Produce almost instant relief 
b.
Present-day bronchodilators stimulate only beta-2 receptors, without working on other parts of the body

c.
Many patients still use older, less specific medications.

d.
Albuterol is the most common beta-2 agonist. 
i.
Usually given every 4 hours
3.
Slow-acting bronchodilators
a.
Do not provide immediate relief of symptoms

b.
If taken daily, they can reduce frequency and severity of asthma attacks.
c.
Include salmeterol (Serevent) and cromolyn (Intal, NasalCrom)
4.
Leukotriene modifiers

a.
Bronchoconstricting chemicals (leukotrienes) are released, often during allergic reactions.
b.
Leukotriene blockers, such as montelukast, may be helpful.
5.
Methylxanthines

a.
Popularity has declined because of adverse effects (ie, cardiac effects) compared to newer drugs.
b.
Administered orally or intravenously

c.
Overdose can cause cardiac dysrhythmias and hypotension.

i.
Monitor level of drugs in the bloodstream carefully.
6.
Electrolytes

a.
Magnesium may have a role in bronchodilation, although this remains controversial.
i.
Some physicians use as a last-ditch effort before intubation.

b.
Consult with medical control or follow local protocols.
7.
Corticosteroids

a.
Reduce bronchial swelling (edema)
b.
A variety of adverse effects:

i.
Cushing syndrome (with classic moon face and generalized edema)

ii.
Rapidly change blood glucose levels

iii.
Blunt the immune system

c.
Discontinuation must be done slowly.

d.
A therapy course is usually prescribed for 1 to 2 weeks to avoid long-term use.

e.
Inhaled corticosteroids

i.
Do not seem to have the same adverse effects
ii.
Becoming standard in asthma and COPD treatment

f.
Intravenous corticosteroids

i.
A single bolus of IV corticosteroids does not seem to cause negative long-term effects.

ii.
Methylprednisolone and hydrocortisone IV boluses are used for acute asthma attacks or acute COPD exacerbations.

(a)
Onset of drug action takes hours

(b)
Consult local protocols and medical control before use.
F.
Administer a vasodilator.
1.
Sequester more fluid in venous circulation and decrease preload.

2.
Nitrates can be used if patient has adequate blood pressure and does not take a phosphodiesterase inhibitor.

3.
Morphine sulfate is not likely to increase venous capacity, but does decrease anxiety.
G.
Restore fluid balance.
1.
Common to give fluid bolus to dehydrated, younger patients.

a.
Too much fluid in elderly patients or patients with cardiac dysfunction could result in pulmonary edema.

2.
Assess breath sounds before and after giving fluids to make sure the patient is not overhydrated.

H.
Administer a diuretic.
1.
Giving diuretics to patients with pneumonia or asthma may dehydrate them and cause secretions to plug smaller airways.
2.
Used to help reduce blood pressure and maintain fluid balance in patients with heart failure

3.
Help remove excess fluid from circulation, keeping it out of the lungs of patients with pulmonary edema

4.
Loop diuretics are commonly used in emergency situations.

5.
Thiazide diuretics are common in treating high blood pressure and heart failure.

6.
Many diuretics cause potassium loss.

a.
May lead to cardiac dysrhythmias and chronic muscle cramping

7.
Do not give diuretics to patients with pneumonia or dehydration.

8.
Patients with renal failure may require large diuretic doses, or may have no response.

a.
If dialysis for renal failure is required, inducing diuresis will likely not be effective.

i.
One of the few times transport of a patient in respiratory distress to a specialty center instead of the local emergency department may be in order.
I.
Support or assist ventilation.
1.
Breathing may need more aggressive support if the patient becomes fatigued.
a.
CPAP and BiPAP may preclude intubation in many patients.

b.
Patients may simply require bag-mask ventilation for short periods.

i.
Paramedics should be confident in bag-mask technique.

ii.
Gastric distention and vomiting from overaggressive ventilation can complicate the situation.

(a)
Same is true when providing sedation to anxious and possibly combative patients.

2.
Continuous positive airway pressure

a.
CPAP is used to treat:
i.
Obstructive sleep apnea

ii.
Respiratory failure

b.
Many people with obstructive sleep apnea wear a CPAP unit at night to maintain airway while they sleep
i.
These are applied via:

(a)
Nasal pillows

(b)
Nasal mask

(c)
Face mask that resembles a bag-mask ventilation unit

(d)
Mask that covers the entire face
ii.
The positive pressure maintains posterior pharynx stability, which prevents upper airway obstruction.

c.
CPAP therapy for respiratory failure is delivered through a mask secured to the face by a strapping system.

i.
Air is forced into the upper airway, where it flows into the trachea and esophagus.

d.
Positive pressure is created in the chest when a bag-mask device is used.
i.
The more forcefully the bag is squeezed, the higher the positive pressure.

ii.
Pressure that is too high causes various problems:

(a)
A simple pneumothorax can evolve into tension pneumothorax.

(b)
Air leaks can produce large amounts of subcutaneous air.

(c)
High intrathoracic pressure can retard or completely block venous returns.

iii.
Recent understanding of ramifications have led to CPR guidelines that emphasize:

(a)
Lower ventilation rates

(b)
Smaller volumes

(c)
Lower pressures

e.
If the patient already has low blood pressure, too much CPAP can stop venous return and cause a sudden additional drop in blood pressure.

i.
Carefully monitor blood pressure whenever CPAP is used.
f.
Makes sure there is a good seal with minimal leaking.

i.
100% supplemental oxygen is most common gas used in the field.

ii.
Monitor the gas supply.

iii.
Pressure-relief valve determines the amount of pressure delivered

g.
Some patients may fight or cannot tolerate the CPAP mask, while others can be talked through the process.
i.
If a patient is unwilling to use the mask, do not fight it—it will increase the patient’s anxiety, cardiac workload, and cardiac oxygen consumption.

(a)
Can provide dramatic relief and avoid intubation

(b)
If it fails, it becomes critical to recognize the deteriorating condition and move to next step (usually intubation).
ii.
CPAP success is inversely related to the patient’s respiratory rate directly after its application.

(a)
If rate increases, therapy is likely to fail.

(b)
If rate decreases, therapy is likely to succeed.

3.
Bi-level positive airway pressure

a.
With BiPAP, one pressure is delivered in inspiration and a different pressure is delivered during exhalation.
i.
Example: BiPAP is set at 20/8 gives 20 cm H2O pressure during inhalation and 8 cm H2O pressure during exhalation.

ii.
More like normal breathing

b.
More complex and expensive, so not commonly found in the field
4.
Automated transport ventilators

a.
Flow-restricted oxygen-powered ventilation with built-in timers
i.
Set to deliver a particular volume of oxygen at a set rate
ii.
Good substitute for bag-mask ventilation for patients in cardiac or respiratory arrest
iii.
Basic ones may not offer advanced features. 

iv.
Not intended to be used without direct observation

b.
Most are permanently set to deliver 40 L/min of oxygen flow

i.
Very low for a spontaneously breathing patient but optimal flow for a patient in cardiac arrest 
J.
Intubate the patient.
1.
Can be lifesaving, and many can be extubated in a hospital setting with good outcome.

2.
Issues to consider:
a.
Intubation should be the last option for patients with severe asthma.
i.
Prone to pneumothoraces
b.
Ventilate patients before cardiac arrest occurs.

i.
If patient is in respiratory distress but still conscious, they will require sedation and neuromuscular blocking medications before intubating.

c.
Patients who are severely intoxicated or who have had a stroke may have little or no gag reflex. 
i.
Consider intubating to protect the airway even if they have adequate ventilation.

d.
In patients with diabetes or in cases of overdose, an ampule of 50% dextrose or naloxone may change the need for intubation.

i.
Use bag-mask ventilation for a few minutes to monitor the initial therapy effects.

ii.
Ventilate slowly over 1 second, and only enough to produce visible chest rise.
K.
Inject a beta-adrenergic receptor agonist subcutaneously.
1.
If a patient’s breathing is inadequate, administration methods requiring inhalation may be unreliable or ineffective.
a.
May need to administer terbutaline or epinephrine subcutaneously or intramuscularly.

i.
Not as beta-2-specific, so may cause more tachycardia and hypertension

ii.
Be careful using in elderly patients because of the additional cardiac stimulation.
L.
Instill medication directly through an endotracheal tube.
1.
May be an option if prompt vascular access is delayed, as in cardiac arrest.
a.
Epinephrine dose is generally 2 to 2.5 times the usual dose.
b.
Newer devices mist the drug into the tube, and can be used with interrupting CPR.

c.
To be used if all else fails
V. Pathophysiology, Assessment, and Management of Obstructive Upper Airway Diseases

A.
Anatomic obstruction
1.
Pathophysiology
a.
The tongue is the most common cause of airway obstruction if patient is semiconscious or unconscious.

2.
Assessment

a.
Risk for upper airway obstruction:
i.
Decreased level of consciousness, especially in supine position

b.
Audible signs during breathing include:

i.
Sonorous (snoring) respirations

ii.
Gurgling

iii.
Squeaking

iv.
Bubbling

c.
Stridor may be associated with accessory muscle use or retractions.
3.
Management

a.
A pillow under the head of an unresponsive patient may make the problem worse.
b.
Obstructive sleep apnea may be caused by excess soft tissue in the airway.

i.
Can be manually displaced with different maneuvers 

ii.
Place patient in the recovery position (if spinal motion restriction is not needed).

(a)
Safest position for patients with seizures, hypoglycemia, or intoxication

(b)
Reduces risk of aspiration if patient vomits

B.
Inflammation caused by infection

1.
Pathophysiology

a.
Infections can cause upper airway swelling.
i.
Can lead to laryngotracheobronchitis (inflammation of the larynx, trachea, and bronchi)
(a)
Common cause of croup
(1)
Characterized by stridor, hoarseness, and barking cough

(2)
Commonly occurs in infants and small children

b.
Poiseuille’s law: As the diameter of a tube decreases, resistance to flow increases exponentially.

i.
Explains why an infection may cause croup in children but not in adults

c.
Viral infections more commonly cause croup than bacterial infections.

i.
May be also caused by allergies or foreign body obstruction

d.
Palatine tonsils can be inflamed in children.
i.
Rarely life-threatening

ii.
Avoid injury with the laryngoscope
2.
Assessment

a.
Many deadly upper airway conditions are now rare thanks to widespread immunization.
i.
Immunization rates are beginning to decline.
b.
Croup and tonsillitis are common, but other conditions are rare.

i.
Critical emergencies when they occur

ii.
Avoid manipulating the airway unless absolutely necessary.
3.
Management

a.
Airway may be entirely obscured by swelling.

i.
Laryngoscopy may worsen the swelling.

ii.
Have your partner press on the chest while you check for a bubble stream coming from the airway.
(a)
If effort fails after single attempt, a needle or surgical cricothyrotomy may be necessary. 
C.
Aspiration

1.
Inhalation of anything other than breathable gases

a.
Patients at risk include:

i.
Tube-fed patients placed supine immediately after a large feeding

ii.
Geriatric patients with impaired swallowing from neurologic impairments

iii.
Unresponsive patients 

b.
Aspiration of stomach contents may cause aspiration pneumonitis.
i.
Gastric acid irritates lung tissue.
2.
Pathophysiology

a.
Aspiration of stomach contents has a high mortality rate.
i.
Common but profoundly dangerous complication in cardiac arrest and unresponive patients 

b.
Aspiration of foreign bodies may occur.

c.
Chronic aspiration of food is a common cause of pneumonia in older patients.
3.
Assessment

a.
Determine scenario of sudden onset of dyspnea.
i.
Immediately after eating?

ii.
Gastric feeding tube?

(a)
When was last feeding?

(b)
How large?

(c)
Is material suctioned from lungs the same color as the tube feeding?

(d)
Particulate matter in the suctioned material?

4.
Management

a.
Avoid gastric distention when ventilating, and use a nasogastric tube to decompress the stomach when necessary.
b.
Monitor the ability to protect the airway, and use an advanced airway when needed.

c.
Aggressively treat aspiration with suction and airway control.

d.
If at risk for aspiration, patients should not eat if breathing is difficult.

e.
If basic maneuvers fail to clear the airway:

i.
Use laryngoscopy and Magill forceps.

ii.
Perform a needle or surgical cricothyrotomy (if allowed by local protocol).
VI. Pathophysiology, Assessment, and Management of Obstructive Lower Airway Diseases

A.
Obstructive lower airway diseases present with obstruction to airflow in the lungs.
1.
The most common are:

a.
Emphysema and chronic bronchitis 

b.
Asthma 
2.
Emphysema and chronic bronchitis are classified as COPD because the pulmonary structure and function changes are chronic, progressive, and irreversible.

3.
Asthma is a condition with reversible narrowing of the airway.
4.
In obstructive disease, the positive exhalation pressure causes small airways to pinch shut, which traps gas in the alveoli.

a.
The harder the patient tries to exhale, the more air is trapped in the alveoli.

b.
Exhaling slowly and at low pressure is more effective than breathing rapidly.

5.
A number of physical findings can indicate obstructive airway disease:

a.
Pursed-lip breathing
i.
Allows for exhaling slowly under controlled pressure

b.
Increased I/E ratio: 

i.
Typically 1:2 in health people breathing quietly

ii.
Gravely ill patients may have an I/E ratio as high as 1:6 or 1:8.

c.
Abdominal muscle use

i.
Abdominal muscles help push air out during exhalation; patients with obstructive disease must work to push air out with every breath.

d.
Jugular venous distention

i.
Trapped air creates higher pressure in the thorax.

B.
Asthma
1.
Pathophysiology
a.
Bronchial asthma presents with increased trachea and bronchial reactivity to a variety of stimuli.
i.
Causes a widespread, reversible narrowing of the airways (bronchospasm) that make it difficult to exhale.

b.
In 2009, more than 24 million in the United States had asthma.

i.
Incidence is increasing.

ii.
The fastest growth of asthma rates are in children younger than 5 years.

iii.
More common in males, but more severe in females

iv.
African Americans are three times more likely to be diagnosed.

c.
Patients with potentially fatal asthma often have severely compromised ventilation all the time.
i.
At serious risk if acute bronchospasm is triggered or infection

ii.
May be at a high risk of respiratory arrest 

iii.
Severe psychiatric disorders or not following medication regimen may lead to a fatal attack.

iv.
Death rates are increasing in the United States.

d.
If an asthma attack that responds to treatment occurs again in a few hours, check for an underlying infection.

i.
The underlying trigger must be treated before the asthma attack will end.

e.
A severe, prolonged asthmatic attack that does not stop with conventional treatment (status asthmaticus) is a dire medical emergency.
i.
Assume that any person with asthma who feels sick enough to call an ambulance may be in status asthmaticus until proved otherwise.
ii.
A patient in status asthmaticus will:
(a)
Be struggling to move air through obstructed airways

(b)
Have prominent use of accessory muscles of breathing

(c)
Have maximally hyperinflated chest.

(d)
Possibly have entirely inaudible breath sounds and wheezes

(e)
Be exhausted, severely acidotic, and dehydrated
2.
Assessment
a.
Asthma is also known as reactive airway disease because of the bronchospasms experienced during exposure to triggers.

i.
Airway obstruction can also be caused by edema, inflammation, and increased mucus production.

ii.
Attacks are generally acute and duration varies.

b.
Bronchospasm

i.
Caused by constricting smooth muscle surrounding the larger bronchi

ii.
May occur from stimulation by an allergen or irritants

iii.
Wheezing is caused by vibrations from air being forced through constricted airways.
iv.
Peak expiratory flow may be reduced.
v.
Primary treatment: Nebulized bronchodilator medication 

c. 
Bronchial edema
i.
Swelling of the bronchi and bronchioles also causes turbulent airflow, wheezing, and air trapping. 

ii.
Bronchodilator medications do not work on bronchial edema.
d.
Increased mucus production
i.
Distal airways may be plugged by thick secretions, which contributes to air trapping.
ii.
May be significantly dehydrated because of increased fluid loss from tachypnea and poor fluid intake.

(a)
Dehydration makes secretions thicker.

iii.
Antihistamine medications may thicken secretions even more.
3.
Management

a.
Most patients have some combination of three pathologic conditions:
i.
Bronchospasm: 
(a)
Patient would respond well to aerosol bronchodilators. 

ii.
Bronchial edema

(a)
Patient would not respond well to aerosol bronchodilators.
(b)
Treatment of choice is corticosteroids.

iii.
Excessive mucus secretion

(a)
Primary approach is to improve hydration.

(b)
Mucolytics are sometimes used, but most often in the hospital setting.

b.
Transport considerations

i.
Determine the trigger for the attack.
(a)
If patient has an infection or will be continually exposed to a trigger, consider removing them from the environment.
ii.
If wheezing clears but peak flow does not improve, may need corticosteroids

iii.
If undernourished or dehydrated, may need IV fluids

iv.
If advanced life support assistance is more than a few minutes away, consider transport to nearest ED.
C.
Chronic obstructive pulmonary disease: Emphysema and chronic bronchitis

1.
Pathophysiology

a.
Emphysema damages or destroys the terminal bronchiole structures.
i.
Groups of alveoli merge into large blebs (bullae), which have less surface area for gas exchange.

ii.
These branches of the tracheobronchial tree become weak and collapse during exhalation, which traps air in the alveoli.

b.
Chronic bronchitis is defined as sputum production most days of the month for 3 or more months out of the year for more than 2 years.

i.
Excessive mucus production in the bronchial tree, accompanied by chronic or recurrent productive cough

ii.
Almost always a heavy cigarette smoker and usually overweight, congested, and sometimes has a bluish complexion

iii.
Abnormal blood gas levels, with elevated PaCO2 (hypercapnia) and decreased PaO2 (hypoxemia)
2.
Assessment

a.
Emphysema and chronic bronchitis are two extremes of COPD.
i.
Most patients fall somewhere between these extremes.

b.
Patients with emphysema often:

i.
Have a barrel chest from chronic lung hyperinflation

ii.
Are tachypneic

iii.
Use their own muscle mass for energy in attempting to breathe

c.
Causes of diffuse wheezing:

i.
Left-sided heart failure (cardiac asthma)

ii.
Smoke inhalation

iii.
Chronic bronchitis

iv.
Acute pulmonary embolism

d.
Localized wheezing comes from an obstruction from a foreign body or tumor.

e.
Chronic obstructive pulmonary disease with pneumonia

i.
These patients often have lung infections.
ii.
Check for:
(a)
Presence of fever

(b)
Change in the color and amount of sputum production 

(c)
Presence of other infection signs

(d)
If auscultated breath sounds are consistent with pneumonia

f.
Chronic obstructive pulmonary disease with right-sided heart failure
i.
Difficult for right side of the heart to push thick blood from polycythemia through capillaries compressed by hyperinflated alveoli

ii.
Often causes right-sided heart failure from lung disease

iii.
If too much salt or fluid, or not excreting sufficient fluid because of renal failure or failure to use diuretics, may have CHF episode

iv.
Look for:

(a)
Peripheral edema

(b)
Jugular venous distention with hepatojugular reflux

(c)
End inspiratory crackles 

(d)
Progressive increase in dyspnea
(e)
Greater-than-usual fluid intake
(f)
Improper use of diuretics

g.
Chronic obstructive pulmonary disease with left-sided heart failure

i.
Any abrupt left ventricular dysfunction can cause rapid-onset, left-sided heart failure.
h.
Acute exacerbation of chronic obstructive pulmonary disease

i.
A sudden decompensation with no copathologic conditions
(a)
Often from an environmental change, recent activation of heating or cooling, or inhalation of trigger substances
ii.
Because of technological advances, patients with COPD are more mobile, but paramedics can be called because:

(a)
Oxygen tank runs dry or portable ventilator malfunctions

(b)
Medications left at home or luggage is lost

(c)
Therapy deliberately discontinued

i.
End-stage chronic obstructive pulmonary disease

i.
Lungs no longer support oxygenation and ventilation

ii.
May be in hospice care

iii.
Difficult to determine whether exacerbation can be resolved or not

iv.
If ET intubation, may be impossible to make wishes known

v.
Frequent intubation and mechanical ventilation use makes ventilation weaning more difficult

vi.
Secure documentation of patient’s wishes as terminal phase begins.

vii.
Follow local protocol or contact medical control.

j.
Chronic obstructive pulmonary disease and trauma

i.
COPD lessens a person’s ability to tolerate trauma.
(a)
Often must sit to breathe—Strapping them on a long board may bring on decompensation.
(b)
Susceptible to pulmonary emboli and infections during recovery

ii.
Monitor closely because of decreased ability to compensate.

iii.
“Normal” oxygen saturation might be less than 90%—Achieving a saturation of 98% is unrealistic and possibly harmful.

3.
Management
a.
In the field, paramedics often can help improve the immediate respiratory distress of patients with COPD.

b.
Paramedics must determine what caused the situation to worsen enough for the patient to call for help.
i.
Must understand concepts of hypoxic drive and positive end-expiratory pressure (auto-PEEP)

c.
Hypoxic drive
i.
When a person’s breathing stimulus comes from a decrease in Pao2 rather than an increase in Paco2 (the normal stimulus for breathing)

(a)
In chronic hypoventilation, bicarbonate (co3) ions migrate to the cerebrospinal fluid, mimicking an acid-base balance.

(b)
The respiratory center switches to a hypoxic drive.

ii.
Affects only a small percentage who have the most relentless forms of pulmonary disease 
(a)
Occurs during the end stage of the disease process

iii.
Paramedics must decide whether to administer oxygen at this point, considering the following points:

(a)
Even though only a small number of patients with COPD breathe because of hypoxic drive, it’s impossible to tell which ones just by visual signs.

(b)
They do not suddenly become apneic after breathing oxygen.
(1)
High oxygen levels slowly depress the respiratory drive.

(c)
Use verbal and physical stimulation to encourage breathing.
(d)
Skin appearance may remain perfused if patient becomes apneic because of increased oxygenation.
(e)
Provide artificial ventilation and consider intubation if patient becomes apneic.
(f)
The decision to intubate may mean the patient remains on the ventilator until the end of life.
(g)
Oxygen saturation values are less useful in patients with COPD because they may not accurately reflect the carbon dioxide level.
iv.
Supplemental oxygen is integral to therapy, so do not withhold oxygen for fear of decreasing the respiratory drive.

(a)
Remember that 93% oxygen saturation levels are acceptable.

d.
Auto-PEEP

i.
When ventilating a patient with severe obstructive disease, they will have difficulty exhaling.

(a)
Allow complete exhalation before the next breath is delivered or pressure in the thorax will continue to rise—a phenomenon called auto-PEEP.

ii.
Can eventually cause a pneumothorax or cardiac arrest 
iii.
If possibility of auto-PEEP, patients should be ventilated as slowly as 4 to 6 breaths/min.
VII. Pathophysiology, Assessment, and Management of Common Respiratory Problems

A.
Pulmonary infections
1.
Pathophysiology

a.
Infections are caused by:
i.
Bacteria

ii.
Viruses

iii.
Fungi

iv.
Protozoa

b.
The lungs are vulnerable to airborne agents and those that reside in the nose or throat.

c.
Infectious diseases cause:

i.
Swelling of the respiratory tissues

ii.
An increase in mucus production

iii.
Production of pus

d.
Resistance to airflow increases exponentially when the airway diameter is narrowed (Poiseuille’s law).

e.
Alveoli can become nonfunctional if filled with pus.

f.
Pneumonia may be caused by a variety of bacterial, viral, or fungal agents.

i.
Bacterial pneumonia is usually caused by Streptococcus pneumoniae.

(a)
A vaccine is availble for this bacterium.

ii.
At greater risk of pneumonia:

(a)
Older people

(b)
People with chronic illnesses

(c)
People who smoke

(d)
Anyone who does not ventilate efficently

(e)
Those with excessive secretions

(f)
Those who are immunocompromised

(1)
Particularly susceptible to Pneumocystitis jiroveci pneumonia
iii.
All high-risk patients are strongly encouraged to get an annual vaccine.
g.
Antibiotic-resistant organisms can colonize the respiratory tract.

i.
Can be dangerous to paramedics

(a)
Always ask where the organism was found.

(b)
Wear proper respiratory protection if the organism is in the respiratory tract.

2.
Assessment

a.
A patient with pneumonia usually reports:
i.
Several hours to days of weakness

ii.
Productive cough

iii.
Fever

iv.
Possibly chest pains worsened by coughing

b.
The illness may have started abruptly or gradually.
c.
Pneumonia is often a secondary infection following influenza.

i.
It is one of the leading causes of death when following another illness.

d.
During physical examination, patient :

i.
May look greviously ill or have a toxic appearance
ii.
May or may not be coughing

iii.
May present with crackles on ausculation of the chest

iv.
May have increased tactile fremitus and sputum production

e.
In advanced cases:

i.
Diminished or absent breath sounds are noted.
ii.
Sputum may be thick or purulent.
iii.
Patent may experience pain from breathing.
iv.
A pleural friction rub over the involved area may be heard.

f.
Pneumonia often occurs in the lung bases, usually on only one side.

i.
This may cause a coughing fit when turning from one side to the other.

ii.
Oxygen saturation may be significantly lower when patient lies on one side.

g.
Patients are often dehydrated.

i.
Rehydration may temporaily worsen the condition because the thick secretions may liquefy and expand.

h.
Supportive care includes:

i.
Oxygenation

ii.
Secretion management (suctioning)

iii.
Transport to the closest facility

i.
Bronchodilators will not help pneumonia but may slightly improve the patient’s ability to ventilate.
3.
Management

a.
Upper airway infections may require aggressive airway management.
b.
Lower airway infections need supportive care and transport to a hospital.
B.
Atelectasis

1.
Pathophysiology

a.
Alveoli are vulnerable to many disorders.
i.
May collapse from obstruction in the proximal airways or from external pressure

ii.
May fill with pus, blood, or fluid

iii.
Smoke or toxins may displace fresh air.

b.
About 79% of the air that moves in the lungs is gas nitrogen, which keeps the alveoli open.

i.
When a patient is given 100% oxygen, any alveolus that plugs will collapse when the oxygen diffuses out, causing atelectasis.

c.
It is common for some of the billions of alveoli in the human body to collapse from time to time.

i.
Sighing, coughing, sneezing, and changing positions are believed to help open closed alveoli.

ii.
When these actions do not happen (when a patient is in a coma or deep breathing is painful), increasing numbers of alveoli may collapse and not reopen.

iii.
Eventually entire lung segments collapse.

iv.
Atelectasis increases the chance of pneumonia in the affected area.
2.
Assessment

a.
The affected area can harbor pathogens that result in pneumonia.
i.
Check if a patient with fever has had recent chest or abdominal surgery.
3.
Management

a.
Postsurgical patients are encouraged to get out of bed, cough, and breathe deeply.
i.
Use of the incentive spirometer helps to quantify breath depth.

(a)
These are often sent home with the patient after discharge.

(b)
Paramedics should watch for atelectasis in sedentary patients or those whose medications cause sedative effects.
C.
Cancer

1.
Pathophysiology

a.
Lung cancer is one of the most common forms of cancer.
i.
Especially among cigarrette smokers and those exposed to occupational lung hazards
2.
Assessment

a.
Lung cancer often first presents with hemoptysis (coughing up blood in sputum) and uncontrollable coughing when tumors in large airways bleed.
b.
COPD and impaired lung function frequently accompany lung cancer.

c.
Cancer from other body sites often metastasize in the lung.

d.
Other cancers may invade lymph nodes in the neck, which may threaten the upper airway.
e.
Cancer patients may get pulmonary complications from chemotherapy or radiation therapy.

f.
Tumors or cancer treatments may cause pleural effusion.

3.
Management
a.
There is little prehospital treatment for pleural effusions or hemoptysis other than transport to a hospital.
b.
Paramedics  are sometimes called for end-of-life issues.

i.
Depressed respiration caused by large amounts of narcotics
(a)
Titrate naloxone only to improve respiration—do not reverse the patient’s pain control.

D.
Toxic inhalations

1.
Pathophysiology

a.
Many toxic substances can be inhaled.
b.
Damage depends on the water solubility of the toxic gas.
2.
Assessment

a.
Highly water-soluble gases react with moist mucous membranes, causing swelling and irritation in the upper airway.
b.
Less water-soluble gases may get deep into the lower airway, where they do damage over time.

i.
Example: Phosgene and nitrogen dioxide

c.
Moderately water soluble gases have signs and symptoms somewhere between irritation and pulmonary edema.

i.
Mixing drain cleaner and chlorine bleach may produce an irritant chlorine gas that can sicken everyone in the home.

ii.
Industrial settings often use irritant gas-forming chemicals in higher quantities and concentrations than for home use.

3.
Management

a.
Immediately remove exposed patients from contact with the gas and provide 100% supplemental oxygen or assisted ventilation if breathing is impaired.
i.
A compromised upper airway requires aggressive airway management.

b.
Patients exposed to slightly water-soluble gases may have acute dyspnea hours after the incident.

i.
The patient should strongly consider transport to the closest emergency department for observation and further assessment.
E.
Pulmonary edema

1.
Pathophysiology

a.
Fluid buildup in the lungs that occurs when plood plasma fluid enters into the lung parenchyma
i.
It compromises gas exchange before overt signs are present.

b.
Pulmonary edema is classified as:

i.
High pressure (cardiogenic)

(a)
Often called CHF
(b)
Can result from right or left ventricle dysfunction, chronic hypertension, or cardiac disease 

ii.
High permeability (noncardiogenic)

(a)
Occurs in acute hypoxia
(b)
Toxins or drugs in the bloodstream damage the pulmonary capillaries.

2.
Assessment

a.
Some present with significant pulmonary edema after a lengthy journey if they have not been taking their diuretics while traveling.
i.
Ask about their prescribed medications and if they had been taking them regularly.

b.
There are few early signs, and by the time fine crackles in the lung bases become audible, fluid has:
i.
Leaked out of the capillaries

ii.
Increased diffusion space between the capillaries and alveoli

iii.
Swollen the alveolar walls

iv.
Begun to seep into the alveoli

c.
Listen to the lower lobes through the patient’s back. 

d.
Crackles may be heard higher in the patient’s lungs as pulmonary edema worsens.

e.
As it worsens, patients will start coughing up watery sputum, often with a pink tinge from red blood cells.

F.
Acute respiratory distress syndrome

1.
Pathophysiology

a.
Seldom seen in the field
i.
Caused by diffuse damage to the alveoli from:

(a)
Shock

(b)
Aspiration of gastric contents

(c)
Pulmonary edema

(d)
Hypoxic event

ii.
Worse when there is direct damage to the lungs
iii.
During a  near-death crisis, alveoli become stiff and difficult to ventilate.
2.
Assessment
a.
Similar to that for any patient with a respiratory problem
i.
Document oxygen saturation, breath sounds, and any sudden changes

ii.
Carefully monitor ventilation pressures to ensure overventilation does not occur.
VIII. Pathophysiology, Assessment, and Management of Problems Outside the Lung Parenchyma

A.
Pneumothorax
1.
Pathophysiology

a.
Air collects between the visceral and parietal pleura.
b.
Blebs (weak spots that can rupture under stress) may predispose people to a pneumothorax.

i.
Stress may be as simple as from coughing or as severe as aggressive bag-mask ventilation.

2.
Assessment

a.
Patients may have had multiple pneumothoraces.
b.
Patients may have:

i.
Sharp pain after coughing

ii.
Increasing dyspnea in subsequent minutes or hours
3.
Management

a.
Most patients will not require acute intervention.
b.
They should receive oxygen and close monitoring of their respiratory status.
B.
Pleural effusion

1.
Pathophysiology

a.
Sac of fluid, similar to a blister, that is formed when fluid collects between the visceral and pariteral pleura
i.
Can be caused by infections, tumors, or trauma

b.
Lung tissues rub against each other, causing inflammation and fluid to accumulate.

i.
Pleural effusions can contain several liters of fluid.

ii.
A large effusion decreases lung capacity and causes dyspnea.
2.
Assessment

a.
It may be hard to hear breath sounds. 
b.
The patient’s position will affect the ability to breath.
3.
Management

a.
A shift in position may cause more dyspnea, and the Fowler’s position will likely be the most comfortable.
b.
Supportive care should be used until the patient is transported.
C.
Pulmonary embolism

1.
Pathophysiology

a.
Pulmonary circulation may be compromised by:
i.
Blood clot (embolism)

ii.
Fat embolism from a broken bone

iii.
Amniotic fluid embolism from amniotic fluid leakage during pregnancy

iv.
Air embolism from a neck laceration or IV that was improperly or not flushed

b.
A large embolism usually lodges in a major brach of the pulmonary artery, preventing blood flow.

i.
Normal alveoli will not work if the venous blood cannot reach them.
2.
Assessment

a.
Pulmonary embolism has a confusing presentation.
i.
Early presentation may have normal breath sounds with good peripheral aeration.

ii.
The classic presentation is sudden dyspnea and cynanois, with a possible sharp pain the the chest.

iii.
A classic symptom is cyanosis that does not end with oxygen therapy.

b.
Pulmonary emboli often begin in the large veins of the leg where clots can form and migrate into the pulmonary circulation.

i.
Patients with thrombophlebitis have a high risk for pumonary embolism.

c.
Clots may form when patients are immobile for prolonged periods.
3.
Management

a.
Bedridden patients are often given anticoagulants or wear special stockings or other devices to reduce blood clot formation in the legs.
b.
A Greenfield filter may be inserted by a physician into patients with a history of deep venous thrombosis.

i.
This filter opens like a mesh umbrella to catch clots traveling from the legs in the main vein returning blood to the heart.

c.
A saddle embolus is an exceptionally large pulmonary embolus that lodges at the bifurcation of the right and left pulmonary arteries and may be immediately fatal.

i.
Few patients survive cardiac arrest caused by a large pulmonary embolus.

ii.
These patients often have cape cyanosis (deep cyanosis of the face, neck, chest, and back) despite quality CPR and ventilation with 100% supplemental oxygen.

IX. Age-Related Variations

A.
Most cases of COPD, pulmonary edema, and other common respiratory ailments occur in the second half of a patient’s life.
1.
Asthma often occurs in younger patients but can flare at any time.

2.
Anatomic and physiologic differences in children are related to respiratory ailments.

B.
Anatomy
1.
There are several important anatomic considerations in the upper airway in children.

a.
Example:
Children have large heads relative to the size of their bodies.

C.
Pathophysiology

1.
Infants often expend huge amounts of energy to breathe and have a limited ability to compensate for respiratory insults.

a.
Older children have developed increasing compensatory skills.

2.
Many infants and children with respiratory problems have respiratory distress, some have respiratory failure leading to decompensation, and a few are in respiratory arrest.

a.
A child in respiratory arrest who is resusciated before cardiac arrest will likely survive with a return to full function.

b.
If a pediatric emergency department is available, consult medical direction or local transport protocols.

3.
Respiratory diseases common in pediatric patients include:

a.
Foreign body obstruction of the upper airway

i.
Toddlers explore the world with their mouths.
(a)
Avoid blowing up a glove and giving it to children as a toy.

ii.
Small items such as pencil erasers, candy, and beans can obstruct a nostril.

(a)
Do not try to remove the obstruction; emergency department personnel are skilled in removal of such items.

b.
Infection

i.
Several infections can cause dangerous inflammation and swelling, including:

(a)
Croup

(b)
Laryngotracheobronchitis (a cause of croup)

(c)
Epiglottitis

(d)
Bacterial tracheitis

(e)
Retropharyngeal abscesses

c.
Lower airway disease

i.
Common in children
ii.
Relatively minor viral infections can cause significant respiratory distress in small children.

d.
Asthma

i.
Often begins during childhood

ii.
It usually includes bronchospasm that causes wheezing.

iii.
Even infants can have reactive airway disease caused by specific triggers.

e.
Bronchiolitis

i.
Inflammation of the bronchioles caused by swelling

ii.
Unresponsive to bronchodilators

f.
Pneumonia
i.
Because a child’s immune system is not as strong as an adult’s, he or she may be susceptible to pneumonia.

ii.
Suspect pneumonia when a child has a drop in oxygen saturation.

g.
Pertussis

i.
Also known as whooping cough
ii.
Highly contagious bacterial disease

iii.
Because children are typically vaccinated against pertussis, it has become a rare disease in the United States.

(a)
Immunization rates have fallen.

(b)
Once-rare diseases like pertussis are making a comback.

iv.
Beginning with mild symptoms
(a)
Progresses in 1 or 2 weeks to coughing paroxysms that may produce a characteristic “whoop” 

(b)
Can last as long as 6 weeks

(c)
The cough can be severe enough to cause postcough vomiting, conjunctival hemorrhage, and cyanotic hypoxia.

v.
Immunization lasts for 5 to 10 years

vi.
Paramedics should pay attention to their own health, vaccinations, and immune system. 

h.
Cystic fibrosis
i.
A hereditary disease affecting the respiratory and digestive systems
ii.
People with CF produce large amounts of thick mucus in the respiratory and digestive tracks.
(a)
Makes them susceptible to chronic respiratory infection

(b)
They often require hospitalization.
i.
Bronchopulmonary dysplasia

i.
Spectrum of conditions in premature neonates requiring long periods of high-concentration oxygen and ventilator support

ii.
Studies increasingly point to the lung damage being caused by high-concentration oxygen.

iii.
These patients may use home ventilators, have tracheostomies, or have fragile lungs and pulmonary complications.

X.
Summary

A.
Respiratory disease is one of the most common pathologic conditions and one of the most common reasons for EMS dispatches.
B.
Impaired ventilation may be caused by upper airway obstruction, lower airway obstructive disease, chest well impairment, or neuromuscular impairment.
C.
Respiratory failure (hypoventilation) may occur from numerous pathologic conditions; lung, heart, and neurologic injuries; and overdoses. Care includes providing supplemental oxygen.
D.
Ventilation is excessive in hyperventilation syndrome, and the patient may have chest pain, carpopedal spasm, and alkalosis if it continues.
E.
Nasal hairs in the nostrils filter particulates from the air that flows and is warmed in the nose, humidified, and filtered by the turbinates.
F.
The highly vascular structures of the mouth and oropharynx are covered by a mucous membrane. The hypopharynx is the junction of the oropharynx and nasopharynx.
G.
They larynx and glottis are the dividing line between the upper and lower airways. The thyroid cartilage is the most obvious external larynx landmark. The glottis and vocal cords are found in the middle of the thyroid cartilage.
H.
The cricoid cartilage can be palpated just below the thyroid cartilage in the neck; it forms a complete ring and maintains the trachea in an open position. The Sellick maneuver (applying cricoid pressure) is no longer recommended.
I.
The cricothyroid membrane is the small space between the thyroid and cricoid cartilages. Because it is covered only by skin and minimal subcutaneous tissue, and contains few blood vessels, it is a preferred area for inserting large IV catheters or a small breathing tube.
J.
The primary components of the respiratory system look like an inverted tree, with the trachea as the trunk and the alveoli as the leaves.
K.
The trachea splits into the left and right mainstem bronchi at the carina, a ridgelike projection of tracheal cartilage.
L.
Cilia line the larger airways and help move foreign material out of the tracheobronchial tree. If a patient is dehydrated or overhydrated, or has taken medications that dry secretions, the cilia will not be able to effectively move foreign material.

M.
Pulmonary circulation begins at the right ventricle, where the pulmonary artery branches into increasingly smaller vessels until reaching the pulmonary capillary bed surrounding the alveoli and terminal bronchioles. Gas exchange occurs at the interface of the alveoli and the pulmonary capillaries.
N.
The interstitial space can fill with blood, pus, or air, which causes pain, stiff lungs, and lung collapse.
O.
Ventilation, perfusion, and diffusion are the primary functions of the respiratory system.
P.
Mechanisms of respiratory control are neurologic, cardiovascular, muscular, and renal.
Q.
Patients with traumatic brain injuries may exhibit abnormal respiratory patterns.
R.
The brain is sensitive to reduced oxygen levels because it needs oxygen and glucose to function but can store neither. An altered level of consciousness could come from respiratory compromise.
S.
Respiratory disease can cause ventilation, diffusion, and perfusion impairment or a combination of all three.
T.
Some respiratory diseases have classic presentations that may help in the primary assessment.
U.
It is critical to evaluate how hard a patient is working to breathe because, although they may be able to compensate at first, they will eventually become sleepy, have a decreased respiratory rate and depth, and then undergo decompensation.
V.
A patient’s position of comfort and difficulty level in speaking helps determine the patient’s degree of distress. A patient in a Fowler’s position and speaking in two- or three-word statements, for example, is generally in considerable distress.
W.
Patients in respiratory distress often use the tripod position. Ominous signs include willingness to lie flat and head bobbing.
X.
Other signs of life-threatening respiratory distress include bony retractions, soft tissue retractions, nasal flaring, tracheal tugging, paradoxical respiratory movement, pulses paradoxus, pursed-lip breathing, and grunting.
Y.
Audible abnormal respiratory noises indicate obstructed breathing.
Z.
Snoring indicated partial obstruction of the upper airway by the tongue while stridor indicates narrowing of the upper airway.
AA.
Ausculate the lungs to hear adventitious breath sounds (extra noises audible during ausculation), which include wheezing and crackles.
BB.
Crackles are discontinuous noises heard during lung ausculation, usually associated with increased fluid in the lungs, and are caused by the popping open of air spaces.
CC.
Wheezes are high-pitched, whistling sounds from air being forced through narrowed airways. It may be diffuse in conditions such as asthma and congestive heart failure, or localized from a foreign body obstructing a bronchus.
DD.
Silence means danger! If you can’t hear breath sounds with a stethoscope, the patient is not breathing enough to ventilate the lungs.
EE.
The respiratory system delivers oxygen to the body and removes carbon dioxide. If the lungs do not work properly, both of these functions may be impaired, leading to hypoxia, cell death, and acidosis.
FF.

Patients with dyspnea are usually transported to the nearest facility.

GG.
Patients with chronic respiratory disease may have tried several treatment options already. Ask them about these efforts and any results they produced.
HH.
Onset and duration of the problem help determine the underlying cause, so determine if the problem happened suddenly or gradually worsened.
II.
Determine if the condition is a recurrent condition. If so, compare the current problem with other episodes.
JJ.
A patient may not be able to talk because he or she is having trouble breathing; if so, obtain the history from a family member or any available clues.
KK.
Assess the mucous membranes for cyanosis, pallor, and moisture.
LL.
Assessing the level of consciousness in dyspneic patients is extremely important.
MM.
With the patient in a semisitting position, check for jugular venous distention in the neck, which may be caused by cardiac failure.
NN.
Feel the chest for vibrations as the patient breathes. Check for edema of the ankles and lower back, peripheral cynosis, and pulse. Note the patient’s skin temperature, and apply available monitors.
OO.
A pulse oximeter indicates the percentage of the patient’s hemoglobin with oxygen attached; an oxygen saturation level greater than 95% is considered normal.
PP.
Colorimetric end-tidal carbon dioxide devices or wave capnography can monitor exhaled carbon dioxide.
QQ.
The maximum flow rate that the patient can expel air from the lungs is the peak flow. Normal peak flow ranges from about 350 to 700 L/min. A peak flow less than 150 L/min is insufficient, with the patient in significant respiratory distress.
RR.
Metered-dose inhalers deliver bronchodilators and corticosteroids as an aerosol treatment. Dry powder inhalers use a fine powder to deliver a measured dose of medication. If improper technique is used, little or no medication may reach the lungs.
SS.
Aerosol nebulizers deliver a liquid medication in a fine mist to the respiratory tract. Weigh potential benefits of aerosol therapy against lower inspired oxygen delivered during the treatment.
TT.
Emergency medical care for dyspnea may include securing the airway; decreasing the work of breathing, administering supplemental oxygen, bronchodilators, leukotriene modifiers, methylxanthines, electorlytes, inhaled corticosteroids, vasodilators, or diuretics; supporting or assisting ventilation; intubating the patient; injecting a beta-adrenergic receptor agonist subcutaneously; and/or instilling medication directly through an endotracheal tube.
UU.
Begin management of respiratory distress by ensuring an open and maintainable airway. Suction if needed, and keep the airway optimally positioned. Remove constricting clothing, and reduce the patient’s effort to breathe.
VV.
Drug administration methods requiring inhalation of medications may become unreliable or ineffective when the airways are severely compromised. Medications may need to be administered subcutaneously.
WW.
If patients are intubated or have a tracheostomy, medications can be given directly into the tracheobronchial tree. Stop CPR compressions while instilling the medications.
XX.
Continuous positive airway pressure (CPAP) is a therapy for respiratory failure. Within several minutes after application, oxygen saturation should increase and respiratory rate should decrease.
YY.
Bi-level positive airway pressure (BiPAP) is CPAP that delivers one pressure during inspiration and a different pressure during exhalation. Because it is more like normal breathing it is often more comfortable for patients.
ZZ.
Automated transport ventilators are flow-restricted oxygen-powered breathing devices with timers and are good choices for filling the role of the bag-mask ventilator in cases of cardiac or respiratory arrest. They are not intended to ventilate patients without direct observation and attention from a skilled practitioner.
AAA.
Patients in respiratory failure may need to be intubated. Although it can be lifesaving, there are major drawbacks and risks to intubating in the field. Weigh issues along with protocols, medical direction, and the patient’s wishes.
BBB.
Anatomic or foreign body obstructions of the upper airway, including aspiration of stomach contents, can cause seizures and death. Avoid causing gastric distention when giving bag-mask ventilation, and monitor the patient’s ability to protect the airway. Intubate if necessary.
CCC.
Infections such as croup can cause swelling in the upper airway. Although croup usually occurs only in small children, it is one of the most common causes of airway swelling.
DDD.
Emphysema, chronic bronchitis, and asthma are common obstructive airway diseases, with emphysema and chronic bronchitis collectively classified as COPD.
EEE.
Asthma, caused by allergens or irritants, is characterized by widespread, reversible narrowing of the airways (bronchospasms), airway edema, and increased mucus production, causing significant airway obstruction.
FFF.
Bronchodilatory medication is the primary treatment for bronchospasm. Corticosteroids, which may or may not be given in the field setting, are the primary treatment of bronchial edema.
GGG.
Status asthmaticus is a severe, prolonged asthmatic attack that cannot be stopped with conventional treatment, and is a dire emergency. Any person with asthma who feels sick enough to call an ambulance is in status asthmaticus unless proven otherwise.
HHH.
If a patient has recurring asthma attacks, the inhaler may be empty or the medication ineffective. Try using a new bronchodilator.
III.
Asthma attacks can be triggered by noncompliance with a prescribed medication regimen. Ask what the patient was doing when the asthma attack began and if his or her medications were taken. Ask if movement worsens the dyspnea.
JJJ.
Emphysema is a chronic weakening and destruction of the terminal bronchioles and alveoli walls. Classic signs and symptoms include a barrel chest, muscle wasting, and pursed-lip breathing. Tachypnea is often present.
KKK.
Chronic bronchitis is characterized by excessive mucus production in the bronchial tree, nearly always accompanied by chronic or recurrent productive cough. These patients tend to be sedentary and obese, sleep in upright position, use many tissues, have copious secretions, and be cyanotic.
LLL.
When assessing patients with COPD, look for the cause of a worsened condition prompting the call for help. Look for infection signs, peripheral edema, jugular venous distention with hepatojugular reflux, and cracks. Ask if the dyspnea onset was sudden or gradual.
MMM. 
Hypoxic drive is a condition in which high oxygen levels decrease the      patient’s respiratory drive. However, supplemental oxygen should not be withheld.
NNN.
Not every patient should be ventilated the same. Allow the patient to exhale completely before the next breath is given. Otherwise, pressure in the thorax will rise, eventually causing pneumothorax or cardiac arrest—a phenomenon called auto-PEEP. If this is a risk, ventilation should be at a rate of 4 to 6 breaths/min. The standard rate for adults without COPD is 8 to 10 breaths/min.
OOO.
Pneumonia may be caused by a variety of bacterial, viral, and fungal agents. Signs and symptoms usually include weakness, productive cough, fever, and sometimes chest pain that worsens with coughing. Supportive care includes oxygenation, suctioning, and transport.
PPP.
Atelectasis is alveolar collapse from proximal airway obstruction, pneumothorax, hemothorax, toxic inhalation, or other causes. Incentive spirometry can help prevent atelectasis in postsurgical and other patients.
QQQ.
Lung cancer often presents with hemoptysis and is increasing among women.
RRR.
Damage caused by toxic gas inhalation depends on the water solubility of the gas.
SSS.
Pulmonary edema occurs when fluid migrates into the lungs. A patient with foamy pink secretions likely has severe pulmonary edema.
TTT.
Acute respiratory distress syndrome is caused by diffuse alveolar damage f
rom aspiration, pulmonary edema, or some other alveolar insult.
UUU.
In a pneumothorax, air collects between the viscreal pleura and the parietal pleura. Administer supplemental oxygen, and monitor the respiratory status closely.
VVV.
Pleural effusion will cause dyspnea. Give supportive care, including proper positioning and aggressive oxygen administration.
WWW.
A pulmonary embolism occurs when a blood clot travels to the lungs, blocking blood flow and nutrient exchange. Bedridden patients and people with thrombophlebitis are at risk. The hallmark symptom is cyanosis that does not resolve with oxygen therapy.
XXX.
Infants are less able than older children to compensate for respiratory insults.
YYY.
Infants and children with respiratory problems may be in respiratory distress (difficulty breathing), respiratory failure (invariably leading to decompensation), or respiratory arrest. It is important to resuscitate a child before cardiac arrest.
Post-Lecture 

This section contains various student-centered end-of-chapter activities designed as enhancements to the instructor’s presentation. As time permits, these activities may be presented in class. They are also designed to be used as homework activities.

Assessment in Action

This activity is designed to assist the student in gaining a further understanding of issues surrounding the provision of prehospital care. The activity incorporates both critical thinking and application of paramedic knowledge.

Instructor Directions

1.
Direct students to read the “Assessment in Action” scenario located in the Prep Kit at the end of Chapter 16.

2.
Direct students to read and individually answer the quiz questions at the end of the scenario. Allow approximately 10 minutes for this part of the activity. Facilitate a class review and dialogue of the answers, allowing students to correct responses as may be needed. Use the quiz question answers noted below to assist in building this review. Allow approximately 10 minutes for this part of the activity.

3.
You may wish to ask students to complete the activity on their own and turn in their answers on a separate piece of paper.

Answers to Assessment in Action Questions

1.
Answer: B.
The asthma attack occurs most often when exposed to a trigger.

Rationale: Asthma is considered a reactive airway disease because bronchospasm occurs with exposure to certain triggers, such as dust, cold, or smoke.

2.
Answer:
Increasing

Rationale: More than 24 million people in the United States reported having asthma in 2005, and the incidence seems to be increasing. Paramedics should find out as much information as possible about a patient’s asthma history. The incidence of new-onset childhood asthma is steadily increasing, and many cases a paramedic may be treating represent the first episode of asthma for the patient.
3.
Answer: D.
severe, prolonged asthma attack that cannot be stopped with conventional treatment.

Rationale: Status asthmaticus is a severe, prolonged asthmatic attack that cannot be stopped with conventional treatment. It is a dire medical emergency. This type of attack kills patients, and rapid aggressive treatment is required. Check your regional protocols to see if you are allowed to administer medications on standing orders. Intubation should be a “last-ditch” effort if medications fail.
4.
Answer: C.
reduction of bronchospasm.

Rationale: Bronchospasm causes bronchoconstriction. Administering a beta-2 agonist will result in bronchodilation. The most commonly used and fastest-acting bronchodilators work by stimulating the beta-2 receptors in the lungs—part of the sympathetic nervous system. These so-called rescue inhalers provide almost instant relief. Present-day bronchodilators are beta-2-specific, meaning they stimulate only beta-2 receptors without acting on other parts of the body. Many patients, however, still use older, less specific medications. Albuterol (Proventil, Ventolin), which is currently the most common beta-2 agonist, is routinely given every 4 hours, but more frequent treatments and even continuous therapy for hours at a time are often used without the occurrence of tachycardia, although an increased pulse rate and anxiety might occur.
5.
Answer: B.
air forced through constricted tubes, which causes them to vibrate.

Rationale: Wheezes are high-pitched, whistling sounds made by air being forced through narrowed airways, which makes them vibrate, much like the reed in a musical instrument. Wheezing is often noted in asthma; however, paramedics should remember that wheezes can occur in other conditions. Proper history taking from the patient or family is one way to determine that a patient is experiencing a true asthma attack. The patient may have comorbidities or multiple medical problems, so paramedics should treat the acute problem.
6.
Answer: D.
she has a greater risk of having a severe attack than men do.

Rationale: Asthma is more common in males but tends to be more severe in females.
7.
Answer: B.
Corticosteroids

Rationale: Lower airway swelling is part of asthma. The anti-inflammatory properties of corticosteroids can help reduce the swelling and inflammation that may be present. Because the onset of action is slow, corticosteroids should be given early during treatment.
Additional Questions
8.
Rationale: Infants and small children have substantial elasticity in the chest wall; when they use accessory muscles to breathe, the flexible cartilage of the sternum or ribs often collapses, causing bony retractions. Other signs of life-threatening respiratory distress include soft-tissue retractions, nasal flaring, tracheal tugging, paradoxical respiratory movement, pulsus paradoxus, and grunting. Aggressive airway and breathing management are essential for survival.
9.
Rationale: No, not in the short term of prehospital care. A person who breathes because of hypoxic drive is usually in the end stage of disease and the impulse to breathe is no longer the buildup of carbon dioxide but rather the buildup of oxygen. High levels of oxygen slowly depress the respiratory drive, and the respiratory rate slowly declines into the single digits before a patient becomes apneic. A paramedic is likely to recognize this phenomenon during a transport; the real concern is for a patient in a hospital or an extended care facility who is given 100% supplemental oxygen and left alone for a prolonged period.
Assignments 
A.
Review all materials from this lesson and be prepared for a lesson quiz to be administered (date to be determined by instructor).

B.
Read Chapter 17, Cardiovascular Emergencies, for the next class session.

Unit Assessment Keyed for Instructors 
1.
Why is it not recommended that providers treat hyperventilation by having the patient rebreathe their CO2?


Answer: The traditional therapy for hyperventilation called for patients to rebreathe their own carbon dioxide from a paper bag or from a partial rebreathing mask set at 21% oxygen (in other words, not attached to supplemental oxygen). This practice can be dangerous for two important reasons: (1) Patients quickly exhaust the oxygen in the gas they are breathing (and rebreathing). Hyperventilation does not mean that the patient has too much oxygen, but rather that he or she is releasing too much carbon dioxide. Rebreathing carbon dioxide can cause hypoxia, which is counterproductive when trying to stop a relatively benign hyperventilation episode. (2) Hyperventilation in a patient with acidosis might represent the body’s attempt to drive the pH level back up to normal. In a patient with diabetic ketoacidosis, for example, too much acid is produced because of inadequate glucose metabolism, so the body attempts to compensate for the acidosis by hyperventilation ( Kussmaul respirations ). A variety of overdoses, toxic exposures, and metabolic abnormalities can also produce acidosis and compensatory hyperventilation, and none should be treated by rebreathing carbon dioxide . Never conclude that a patient is “just hyperventilating” until all possible causes of the presentation have been ruled out, which is difficult or perhaps impossible in the field.

(p 853)
2.
What role do the kidneys play in oxygenation?


Answer: Fluid balance, acid-base balance, and blood pressure are controlled, in part, by the kidneys. Each of these factors also affects the pulmonary mechanics and, hence, the delivery of oxygen to the tissues. Patients with severe renal disease often present with respiratory signs and symptoms, so paramedics should always note signs of severe renal disease when evaluating their condition. The condition of patients who have CHF because of renal disease can be difficult to manage because diuresis may be difficult or impossible. Patients who have renal disease may also have acid-base disturbances that cause them to hyperventilate and that are sometimes mistaken for respiratory disorders. Often, a patient’s need for emergency dialysis may have an influence on transport decisions and options.

(pp 862-863)
3.
Why do patients in respiratory distress tend to seek a sitting postion?


Answer: Patients in respiratory distress tend to seek the sitting position. The tripod position involves leaning forward and rotating the scapulae outward by placing the arms on a table with elbows out, or placing the hands on the knees. This position opens up a little more space in the lung apices for airflow and drops the abdominal structures away from the diaphragm. Because there is considerably more perfusion to the lung bases than to the apices, this maneuver may use more energy than it gains in oxygenation. Beware of a patient in respiratory distress who is willing to lie flat; this could be a sign of sudden deterioration in the patient’s condition.

(p 864)
4.
Why do patients use pursed lip breathing?


Answer: Patients with obstructive diseases (such as chronic obstructive pulmonary disease and acute asthma) have trouble pushing air out. It is more effective to exhale slowly over a longer period than to try to push the air out forcefully. Many patients learn to purse their lips (like a kiss) and exhale slowly through this restricted orifice. This technique allows them to exhale more efficiently and provides a clue to the disease.

(p 865)
5.
What are the four types of normal breath sounds?


Answer: 
1. Tracheal:  Inspiratory and expiratory sounds are both loud.

2. Bronchial:  Inspiratory sounds are shorter than expiratory sounds, and both are loud.

3. Bronchovesicular:  Inspiratory and expiratory sounds are about the same and of medium intensity.

4. Vesicular: Inspiratory sounds last longer than expiratory sounds, and both are faint.


(p 866)
6.
Where is the best place to assess a patient for cutanious changes resulting from hypoventilation?


Answer: Assessing skin color is a fast way to begin forming an early impression of the patient’s circulation. Although it is important to note the generalized cyanosis of oxygen desaturation or the profound pallor of shock, more subtle information can be gained by assessing the mucous membranes. The tissue inside the mouth, under the eyelids, and even under the nail beds is usually the same pink color in all healthy patients. 

(p 689)
7.
What is the most pertinent question to ask patients with chronic respiratory complaints?


Answer: Many patients with chronic respiratory disease have some symptoms all of the time. The pertinent question for them is “What changed that made you call for an ambulance today?” Increased cough, a change in the amount or color of sputum, fever, or wheezing may be some of the chief complaints, in addition to the usual dyspnea. Chest pain is also a common chief complaint, whether from myocardial ischemia that caused acute left-sided heart failure or pneumonia and pleural infection resulting in chest pain with each breath.

(p 870)
8.
What standard interventions should be completed prior to administering medications?


Answer: Before administering medications, a variety of other standard interventions should have already been implemented. Oxygen to keep the saturation above 93% and an intravenous line are typical interventions for any patient who needs advanced life support.

(p 877)
9.
What is croup?


Answer: An acute form of laryngotracheobronchitis is a common cause of croup, a condition characterized by stridor, hoarseness, and a barking cough that most commonly occurs in infants and small children. (Some authors consider laryngotracheobronchitis and croup to be the same.) Poiseuille’s law holds that as the diameter of a tube decreases, resistance to flow increases exponentially. This law explains why children—who have narrow airways—have croup when an infection causes upper airway swelling, whereas adults with the same infection do not. Viral infections are more common than bacterial infections as an underlying cause of croup. Croup may also be caused by allergies that result in airway swelling and obstruction and obstruction with a foreign body

(p 886)
10.
What is status asthmaticus?


Answer: Status asthmaticus is a severe, prolonged asthmatic attack that cannot be stopped with conventional treatment. It is a dire medical emergency. Just as a person with COPD ordinarily does not call for an ambulance unless his or her condition has markedly changed, a person with asthma does not usually dial 9-1-1 unless the attack is much worse than usual. It is reasonable to assume that any person with asthma who feels sick enough to call an ambulance may be in status asthmaticus until proved otherwise . On examination, a patient in status asthmaticus will be desperately struggling to move air through obstructed airways, with prominent use of the accessory muscles of breathing. The chest will be maximally hyperinflated. Breath sounds and wheezes may be entirely inaudible because air movement is negligible, and the patient will usually be exhausted, severely acidotic, and dehydrated.

(p 889)
Unit Assessment 

1.
Why is it not recommended that providers treat hyperventilation by having the patient rebreathe their CO2?

2.
What role do the kidneys play in oxygenation?

3.
Why do patients in respiratory distress tend to seek a sitting postion?

4.
Why do patients use pursed lip breathing?

5.
What are the four types of normal breath sounds?

6.
Where is the best place to assess a patient for cutanious changes resulting from hypoventilation?

7.
What is the most pertinent question to ask patients with chronic respiratory complaints?

8.
What standard interventions should be completed prior to administering medications?

9.
What is croup?

10.
What is status asthmaticus?
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