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Emergency Department’s

Case of the Month

Questions and Answers

1. What is the initial evaluation of 
dyspnea, and what are common
life-threatening causes of dyspnea? 
The emergent management of dyspnea includes

evaluating the need for airway management

(ABCs, vital signs, and pulse oximetry), opti-

mizing arterial oxygenation, and establishing a

cause. Common life-threatening causes of dysp-

nea to consider are listed in Table 1. 

In the evaluation of dyspnea, the history and

physical examination may provide diagnostic

clues. Important components on history include

the events leading up to the onset of dyspnea

(hospitalizations, immobilization, trauma), past

history of pulmonary or cardiac disease (COPD,

asthma), time course (gradual versus sudden),

positional disposition (orthopnea, paroxysmal

nocturnal dyspnea), and associated symptoms,

such as chest pain, cough, and/or hemoptysis. 

“Doctor, I Feel Like I’m Drowning”
Aimee MacDonald, BSc, and Michael Clory, MDCM, MBA, CCFP(EM)

Figure 1: Chest x-ray showing small bilateral plueural effusions

Mary’s Case
Mary is a 49-year-old female who presents with a 
two-day history of increasing shortness of breath. The
patient states that she had a vaginal hysterectomy four
days prior and was discharged from the hospital earlier
that same day. Her visit to the emergency department
was prompted by an exacerbation of her shortness of
breath when she walked from her bedroom to the
bathroom. Her past medical history includes 
hypothyroidism, GERD, anemia, and glaucoma. She is
a nonsmoker and drinks alcohol rarely. She takes
levothyroxine sodium tablets, pantoprazole, an iron
supplement, and brimonidine/timolol eye drops. She
reports experiencing fatigue and mild shortness of
breath related to her anemia but states that “this is not
the same.”

On further history Mary reports that her shortness of
breath is worse when lying down, and, during her stay
in the hospital, she woke from her sleep with 
shortness of breath. Her oxygen saturation is 100%,
and, on inspection, she is not in acute respiratory 
distress, and there is no jugular venous distension.
She has mild bilateral edema in her ankles but states
that she has had this in the past. A cardiac exam
reveals normal S1/S2 heart sounds with no murmurs
or extra heart sounds. Her electrocardiogram shows
normal sinus rhythm. Lung auscultation is clear with
mildly diminished breath sounds and slight dullness to 
percussion at the lung bases bilaterally. The WBC
count is 7.6 (normal), hemoglobin is 89 (low), creatinine
is 62 (normal), and troponin is negative. Her chest 
x-ray reveals small bilateral pleural effusions, raising
the possibility of heart failure (see Figure 1). 

Read on for more on Mary.
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The patient should be monitored with pulse

oximetry. A respiratory exam may reveal

wheezes, crackles, or diminished breath sounds.

A cardiac exam should evaluate jugular venous

pressure, look for the presence of murmurs or

extra heart sounds, and inspect lower extremities

for edema.

2.What initial investigations would
you order? 
A CBC is useful to assess for anemia. Other ini-

tial investigations include a chest x-ray, electro-

cardiogram, and troponin. Chest x-ray may iden-

tify features of acute heart failure, pneumonia,

pneumothorax, or pleural effusion. An electro-

cardiogram and troponin level may suggest

arrhythmia or ischemic heart disease. 

3.What might cause heart failure in
this patient? 
A useful acronym for recalling the causes of

heart failure is “HEART FAILS”:

• Hypertension/Hypertrophic

cardiomyopathy

• Embolism (pulmonary)/Endocarditis

• Arrhythmia

• Renal failure 

• Thyroid, thyrotoxicosis, hypothyroid

• Failure to comply with medications or 

diet regimens for existing congestive 

heart failure

• Anemia

• Ischemia/Infarction/Iatrogenic 

• Lung issues, COPD, pneumonia

• Systemic illness/Sepsis 

Other important causes to consider include

valvular problems and cardiac tamponade. Acute

decompensated heart failure is a potentially fatal

cause of respiratory distress and may result from

pre-existing heart disease or from new cardiac or

noncardiac conditions.1 The ageing population,

combined with increased survival after myocar-

dial infarction, means congestive heart failure is

a common diagnosis, and, therefore, acute

decompensation due to diet or medication non-

compliance is a common cause of heart failure in

older patients. In younger patients, acute heart

failure is more likely to be caused by dilated car-

diomyopathy, arrhythmia, congenital or valvular

heart disease, or myocarditis.2

Mary is not hypertensive, and her chest x-ray

does not indicate features of a cardiomyopathy.

There is no evidence of arrhythmia or ischemic

changes on her ECG, and her troponin is nega-

tive. Mary’s creatinine is normal, and her

hypothyroidism is controlled with medication.

Her anemia is not thought to be profound enough

to be a contributing cause of heart failure. She

has no known lung disease or infection. 

Mary recently had a hysterectomy and has

suspected heart failure. Based on the Well’s cri-

teria for pulmonary embolism (PE), she has an

intermediate probability of having a PE, and a

spiral CT pulmonary angiogram is justified.

Mary’s CT is negative for PE but confirms heart

failure.  
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Table 1

Common Life-threatening 
Causes of Dyspnea 

• Acute coronary syndrome

• Acute heart failure

• Arrhythmia

• Cardiac tamponade 

• Pulmonary embolism

• Pneumonia or other infections

• COPD exacerbation 

• Asthma 

• Angioedema and anaphylaxis 

• Poisoning (e.g., carbon monoxide)

• Trauma (e.g., pneumothorax, hemothorax)
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4.How is heart failure managed in the
emergency department? 
Initially, if possible, identify a cause for the heart

failure, because, ideally, management should be

directed by the underlying etiology. Therefore,

the volume status and systemic perfusion need to

be assessed. Normal hearts, as well as those with

an underlying pathology, can fail when the bal-

ance between stroke volume, preload, afterload,

and contractility is disrupted. Generally, treat-

ment is directed at restoring this balance.3

Heart failure resulting in acute pulmonary

edema and hypoxia is a medical emergency, and

initial treatment focuses on restoring adequate

oxygenation. Treatment with 100% oxygen by

mask and sitting the patient in an upright position

to reduce venous return is essential. If treatment

with oxygen does not correct the hypoxia, the

patient should be treated with positive pressure

ventilation. This therapy prevents alveolar col-

lapse and is accomplished with continuous 

positive airway pressure (CPAP), bilevel contin-

uous positive airway pressure (BiPAP), or via

intubation.4

Vasodilators, such as nitroglycerin, are given

in the emergency department to help reduce 

preload and afterload. Upwards of 50% of

patients in heart failure have systolic function

preserved (diastolic dysfunction). This is seen in

patients with hypertension (especially the elder-

ly) and myocardial ischemia. Preload reduction

with vasodilators is the therapy of choice in this

setting.5 Risk of inducing hypotension is

increased in preload dependent states, such as 

aortic stenosis, right ventricular infarction,

hypertrophic cardiomyopathy, and volume

depletion.

Intravenous furosemide (20 to 80 mg) to

induce diuresis is directed towards patients with

volume overload. Higher doses may be required

in patients with renal failure.  

Hypotensive heart failure requires treatment

with inotropic medications with a goal of main-

taining systolic blood pressure greater than 

90 mmHg. The preferred agents are norepineph-

rine and dobutamine.4

For patients who present to the emergency

department with an exacerbation of congestive

heart failure and no acute hypoxia, treatment is

directed at reducing cardiac workload, control-

ling fluid retention, and increasing myocardial

contractility. This is achieved with vasodilators,

diuretics, and inotropic agents.3,4
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Back to Mary
Mary is given 40 mg of furosemide IV in the emergency
department and admitted to cardiology. She has an
echocardiogram, which shows a structurally normal
heart. While admitted to cardiology, she receives a 
second 40 mg dose of intravenous furosemide, resulting
in a diuresis of 7 L of fluid within 24 hours. On further
review of her post-operative admission records, she has
a positive fluid balance of 6.4 L during her 
hospitalization. 

This iatrogenic cause of volume overload heart failure
emphasizes the importance of attention to fluid balance
in hospitalized patients.

Mary was discharged after a one day admission with no
further cardiology follow-up deemed necessary.

Dx
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