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Respiratory Emergencies

Pre-reading Activities

I. Look at the diagrams below. Talk about how breathing and gas exchange in the lungs take

place.

Deoxygenated blood
from pulmonary artery

II. Try to understand the following terms before your reading.

eupnea [ ju:p'niza, 'jurpnio] n. normal, unlabored breathing W1 1F %

dyspnea [dis'pnio] n. difficulty in breathing FF [ ¥

tachypnea [ teekip'nia] n. rapid breathing FEI 2 {2

apnea [ @ep'nia]| n. temporary absence or cessation of breathing I 27 {5
bradypnea [ breedi'nits] n. abnormal slowness of respiration I 2208 , 0% 55 8



Any patient who is presenting with some degree of respiratory effort is in

respiratory distress'. The conditions that might result in respiratory distress include infectious
disease processes and mechanical obstruction to the proper functioning of the system. Some
of them can be corrected, most of them cannot, all of them will be treated with high

concentration oxygen.

Congestive Heart Failure

2 This is a condition that starts when one side of the heart becomes less effective,

usually as a result of a recent infarction, causing a back-up. Let’s assume that the myocardial
infarction’ (MI) was left-sided, then the left side of the heart would not be able to move
blood away from the lungs as quickly as the right side of the heart is supplying blood to the
lungs, causing a back-up to occur in the lungs, a condition referred to as acute pulmonary
edema. At this point, the patient would present with respiratory distress and a detailed
physical examination (PE) would reveal rales upon auscultation of the lungs. The extent of
the rales would be dependant upon the progression of the process. In its later stages, the rales
would include the upper lobes. Left unattended, pulmonary hypertension would develop,
where the blood pressure in the pulmonary artery carrying blood from the right side of the
heart to the lungs increases ultimately causing the right side of the heart to fail, and the back-
up continues through the right side of the heart into systemic circulation. When that occurs
the patient additionally presents with dependent edema. The extent of the edema is again
dependant on the progression of the congestive heart failure. In its later stages the edema
may include a portion of the patient’s calf. The Advanced Life Support treatment of this
patient will include using drugs to move fluid away from the heart and increase the strength
of the heart beat, in order to break the congestion in, and around, the heart, and return the
blood to normal circulation. Because of the increased pressure in the lungs, it is very possible
that, in addition to the rales, this patient may also present with a pink frothy sputum. The
increased blood pressure in the lungs can actually force microscopic amounts of blood across
the alveoli into the respiratory system. It’s that fluid in the lungs that causes the rales, and in
the later stages, can mix with, and be coughed up as, pink frothy sputum.

Chronic Obstructive Pulmonary Disease (CopPD)?
3  This is a classification of diseases, including chronic brenchitis and emphysema.

Through the repeated irritation of the airways, as a result of chronic bronchitis, and a
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narrowing of those airways, as a result of mucus build-up secondary to the irritation, total
expiration of air from the lungs is hampered. Because inhalation is an active process, and
exhalation a passive one, it is easier for the patient to force air past the partial obstruction of
the lower airway during inhalation, but a retention of air in the alveolus results when the
patient is unable to force the air back out past the same partial obstruction. When the patient
actively inhales again, the alveolus is inflated, again, and only partial deflated, again. Over a
period of time, the alveolus is blown up like a balloon and each subsequent breath becomes
less effective in that particular part of the lungs. The patient begins retaining carbon dioxide
in these little balloons. That CO, retention expresses itself as a pink appearance in this
patient. The active process of inhalation is accomplished by creating a positive pressure in the
upper airway with a diminished pressure at the alveolar level. Patients with chronic
bronchitis have learned through necessity that by maintaining some positive pressure in the
upper airway, during exhalation, more complete exhalation is facilitated. Consequently,
they exhale through pursed lips. This creates a condition called, positive end expiratory
pressure (PEEP)*. Due to their practice of pursed lip breathing, and their pink appearance,
these patients have been dubbed Pink Puffers. As time progresses, those little balloons of
carbon dioxide start to burst, giving rise to the second stage of COPD called emphysema.
Emphysema has two effects in the lungs. First, as a result of all the stretching that has
occurred in the alveoli, there has been a loss of elasticity in the lung tissue, and second,
because of the loss of elasticity, some alveoli actually burst. As the disease process continues
and more and more alveoli rupture, the effective surface area of the lung is decreased, and
the lung’s ability to absorb oxygen is diminished and the patient takes on a cyanotic
appearance. Also, as a result of the change in lung shape (because at this point in the process
most of the alveoli are hyperinflated,) the shape of the chest has also been altered and the
patient has a barrel chest appearance. Because of their puffed-up (barrel) appearance, and
their cyanotic complexion, they are referred to as Blue Bloaters. It has been suggested that
patients with COPD will stop breathing when administered oxygen because, due to their
carbon dioxide retention, their brains initiate a respiratory cycle using the Hypoxic Drive,
and if they are flooded with oxygen the hypoxic drive will remain satisfied and not initiate
the next respiratory cycle. It all sound good on paper, but the reality is that it will take quite
some time, probably more time than it takes to get to the hospital, for the hypoxic drive to
be completely satisfied.

Pneumothorax
4 Pneumothorax refers to the presence of air between the outside of the lung and the

inside of the chest wall, in an area called the pleural cavity, normally the result of trauma.
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The amount of air present will determine the severity of the pneumothorax and the amount of
lung tissue that has collapsed, which will, in turn, determine the degree of dyspnea
experienced by the patient. The source of the air in the pleural cavity can be external or
internal, a hole in the chest wall or a hole in the lungs. If from a hole in the lungs, the hole
may be secondary to some disease processes without trauma and in such cases the
pneumothorax is referred to as a spontaneous pneumothorax. The hole, whether internal or
external, may have a flap of tissue attached to its perimeter, creating a valve that will permit
the movement of air in only one direction. This may lead to a condition called tension
pneumothorax, an immediate life threatening condition. Tension pneumothorax at it’s most
threatening stage is indicated by tracheal shift, as the tension pushes the lungs to one side or
the other and the lungs drag the trachea over to the same side. A life threat is created when
the mediastinum is also dragged to one side, which shifts the heart and may cause a crimp in
the aorta and/or the vena cava, disrupting blood flow to or from the heart. Patients with
pneumothorax will complain of mild to severe dyspnea, depending on the amount of collapsed
lung tissue, with either a gradual or sudden onset, depending on the size of the hole. Breath
sounds will either be diminished or absent over the site of the pneumothorax. For any patient
with suspect pneumothorax, be alert to any change in tracheal position.

Pulmonary Embolism
/95 An embolus is an obstruction in the circulatory system that interrupts blood flow.

A pulmonary embolus is an obstruction (interruption) of blood flow to the lungs. Pulmonary
Embolism is a process where a blood clot (thrombus) breaks loose from its origin, usually the
site of a deep vein thrombesis in the leg, and becomes an embolus. This traveling thrombus
(embolus) makes its way through the vena cava to the right side of the heart, and is
immediately pumped’ out of the heart to the lungs through the pulmonary artery. This artery
becomes smaller and smaller until the embolus is eventually lodged in place and interrupts the
blood flow to the lungs. The patient reports a very sudden onset of dyspnea and acute
pleuritic pain. In this case, cyanosis, and/or tachypnea may be observed.

Hyperventilation Syndrome

6  Hyperventilation is a condition resulting in blood chemistry where arterial carbon
dioxide levels fall below normal. It can be the result of fast shallow breathing (tachypnea) as
might be the case in aspirin overdose, or slow deep breathing (bradypnea) as might be
presented in some type of head injury. It is usually caused by some disease process, and as
such, is to be considered an indicator of some major, life-threatening illness.
Hyperventilation Syndrome occurs in the absence of any other associated disease process and
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is usually the result of some psychological influence. The patient usually presents tachypneic
and reports dyspnea in spite of tachypnea. This patient should be treated with high-
concentration oxygen, as with any other patient in respiratory distress. By encouraging the
patient to breath normally, the psychological trigger may be able to be broken, and hyper-
oxygenated air, inhaled and exhaled normally during a hyperventilation syndrome event, will
not otherwise exacerbate the syndrome condition.

7  There are several other medical conditions that may present as dyspnea, such as
the common cold, pneumonia, croup — an inflammation of the lining of the larynx, typically
seen in children under 3 years of age, epiglottitis — a bacterial infection of the epiglottis that
can produce moderate to severe swelling.

8  As with any disease process, the origin of the process and the potential danger to
self presented by the disease should be identified. Appropriate Personal Protective Equipment
(PPE) needs to be employed with every patient, and when the patient is experiencing some
type of respiratory problem, it needs to be aware that the process may have been transmitted
by some airborne pathogen. Act appropriately. It is crucial to always remember that re-
establishment of adequate arterial oxygen tension and removals of excessive CO, are the
overriding aims of the immediate treatment of patients with severe respiratory distress. The
major ways in which to achieve this aim, regardless of the underlying cause of distress,:are
establishing a patent airway, instituting or assisting ventilation, and maintaining an adequate
oxygen tension, by administration of supplemental oxygen, to maximize oxygen delivery.

New Words and Phrases o B e i o

myocardial [ imaiou'kadiol | a. of or relating to the middle muscular layer of the heart wall /L JJLIY

infarction [in'fazkfon | n. an area of tissue death due to a local lack of oxygen 4§ ZE

rale [rail] . an abnormal respiratory sound characterized by fine crackles B35, /K%

auscultation [ oiskel'teifon] n. the act of listening for sounds made by internal organs, such as the heart
and lungs W2

hypertension [ jhaipo'tenfon] n. arterial disease in which chronic high blood pressure is the primary
symptom [ fil &

edema [i(»)'dima] n. an excessive accumulation of serous fluid in tissue spaces or a body cavity ¥%fifi,
K

calf [ ka:f | n. the fleshy muscular back part of the human leg between the knee and ankle fig i+

congestion [ kon'dzestfon] n. excessive accumulation of blood or other fluid in a body part 3¢ Ifil ; BH %€

alveolus [zl'viwlas] n. (pl. alveoli [eel'vilai]) a tiny, thin-walled, capillary-rich sac in the lungs fifi g

bronchitis [ brog'kaitis | 7. chronic or acute inflammation of the mucous membrane of the bronchial
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emphysema [ iemfi'simo] n. a pathological condition of the lungs marked by an abnormal increase in
the size of the air spaces i< i

mucus[ 'mjukss] n. the viscous, slippery substance that consists chiefly of mucin, water, cells, and
inorganic &k

exbiration [iekspi'reifon] n. the act of breathing out IF5,

inhalation [ inha'leifen] n. the drawing of air or other substances into the lungs T A

exhalation [ ieksha'leifon] n. the act of breathing out I

retention [ri'tenfon] 7. the process of holding back or keeping in position ¥

inflate [in'fleit ] v. fill with gas or air, blow up {#7# S

deflate [di'fleit | v. release contained air or gas 3= (255%)

purse[ pais] v. to gather or contract (the lips or brow) into wrinkles or folds 453 , 42

dub [dab] v. to give a name to playfully, to strike, cut, or rub %% /&

cyanotic [ saio'notik] @. marked by bluish discoloration of the skin due to a lack of oxygen in the blood
KU, BEN

hypoxic [ hai'poksik] a. deficient in the amount of oxygen reaching body tissues i3/ , (%4

pleural [ 'plusral] a. of or pertaining to a thin serous membrane that envelops each lung and folds back
to make a lining for the chest cavity BJEf), KR

trauma [ 'tromo] n. a serious injury or shock to the body X814 , SMs

pneumothorax [ njumau'@oraeks] n. abnormal presence of air in the pleural cavity resulting in the
collapse of the lung < i

flap [fleep] n. a movable piece of tissue partly connected to the body 13T

perimeter [ po'rimito] n. the boundary line or the area immediately inside the boundary J&+, J& 7

mediastinum [ imi:diees'tainem] 7. the region between the pleural sacs, containing the heart and all of
the thoracic viscera except the lungs (J) G

crimp [krimp] n. an angular or rounded shape made by folding

vena cava [ 'vina'keivo] n. either of two large veins that drain blood from the upper body and from the
lower body and empty into the right atrium of the heart g did

tracheal [tro'kial] a. relating to a cartilaginous and membranous tube extending from the lower end of
the larynx to its division into two bronchi <4

embolus [ 'embalas] n. a mass, such as an air bubble, a detached blood clot, or a foreign body, that
travels through the bloodstream and lodges so as to obstruct or occlude a blood vessel 7B, BEY

embolism [ 'embolizom ] 1. obstruction or occlusion of a blood vessel by an embolus &%, 4 F

thrombus [ '6rombes | n. a blood clot formed within a blood vessel and remaining attached to its place
of origin Ifil 4

lodge [10d3] v. fix, force, or implant If§f} {77 , 2215

oxygenate [ 'oksidzeneit] v. to treat, combine, or infuse with oxygen LA 4bHE, &4k

pneumonia [ nju:'meunio] n. an acute or chronic disease marked by inflammation of the lungs iti%

croup [krup] n. spasmodic laryngitis: harsh coughing and hoarseness and fever and difficult breathing
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Post-reading Activities
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epiglottitis [ epiglo'taitis] n. an infection of the epiglottis (£ JK), which can lead to severe airway

obstruction K&

Respiratory distress is a condition where patients with lung disease are not able to get enough
oxygen. It can occur in a great many conditions, including those arising in the lungs, bronchi,
bronchioles, muscles, nerves or brain. Acute respiratory distress syndrome (ARDS) is an
uncommon critical condition where the lungs fill with fluid and inflammatory cells. This may occur
following major trauma, bone marrow transplantation, or after a variety of illnesses.

Myocardial infarction is an occlusion or blockage of arteries supplying the muscles of the heart,

resulting in injury or necrosis of the heart muscle (heart attack).

. Chronic Obstructive Pulmonary Disease (COPD) is a chronic disease of the lungs caused by smoking.

The term COPD covers a spectrum of clinical presentations, ranging from so-called pink puffers at
one end of the spectrum to blue bloaters at the other. In pink puffers, the primary pathology is
Emphysema, while in blue bloaters, the primary pathology is that of Chronic Bronchitis. The term
pink puffers comes from the reddish complexion which patients with Emphysema have, while the

skin of blue bloaters is bluish in tone.

. Personal Protective Equipment (PPE) is specialized clothing or equipment worn by an employee for

protection against infectious materials, including gloves, gowns, shoe covers, head covers, masks,
respirators, eye protection, face shields and goggles. PPE prevents contact with an infectious agent
or body fluid that may contain an infectious agent, by creating a barrier between the potential

infectious material and the healthcare worker.

. Answer the following questions.
. What are the main causes for respiratory distress?
. How does left-sided heart failure result in respiratory distress?

. Why is it difficult to breathe out the air in the chronic obstructive pulmonary disease?

Why is it difficult to breathe when there is a hole in the chest wall or the lungs?

Where does the embolus usually come from when there is pulmonary embolism?

. Decide whether the following statements are True or False.

In hyperventilation, the level of carbon dioxide in the blood is increased.
Cyanosis can be seen in pulmonary embolism.

When pneumothorax occurs, there are no breath sounds heard.
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Patients with chronic obstructive pulmonary disease should be provided with oxygen.

The increased pressure in the lungs may lead to frothy sputum.

[lI. Choose the best answer.

1.

[$2]

Dependent edema means the edema depends on the function of
A. the left lung B. the left heart
C. the right lung D. the right heart

- Patients with chronic obstructive pulmonary diseases keep pursed lip breathing in order to

in the upper airway.

A. increase the pressure

B. reduce the pressure

C. maintain the positive pressure

D. maintain the negative pressure

. The retention of air in the alveoli will result in

A. obstruction of the lower airway
B. obstruction of the upper airway
C. increase in oxygen in the alveoli

D. increase in carbon dioxide in the alveoli

. The results of tension pneumothorax dose not include

A. dragging the mediastinum to one side
B. dragging the lungs to one side
C. dragging the heart to one side
D. dragging the aorta to one side

- Hyperventilation Syndrome is caused by

A. overdose aspirin B. lung injury

C. head injury D. psychological factors

IV. Summarize the causes, symptoms, and the mechanisms for the respiratory emergencies discussed in the

text using a table below.

Respiratory .
. Causes Symptoms Mechanisms
emergencies

Congestive
Heart Failure
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(83
Respirator .
5 . | Causes Symptoms Mechanisms
emergencies
3
4
5
V. Find the differences between the following terms.
Words embolus embolism thrombus thrombosis

Differences




