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Heart, Arrhythmias: Clinical Aspects
Presentation of Arrhythmias
•

Heart disease has five basic presentations that can be visualized through its structure
and function
o Pump failure (contractile myocyte)
1. Left ventricular failure: dyspnea
2. Right ventricular failure: edema
o Conduction system (SA node → Purkinje cell)
C. Palpitations
D. Syncope
o Ischemia (coronary artery disease)
E. Angina
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This is summarized in the Clinical-Pathologic correlation table.
o The 2 distinctive chief complaints of arrhythmias are:
1. Palpitations
• Arrhythmias (50%)
• Psychiatric disorder (20%)
• Medications / drugs (10%)
2. Syncope
• Neurally-mediated (60%)
• Cardiac (20%)
• Epilepsy
• Idiopathic (15%)
o The critical role of investigation is to identify which presentations have a
cardiac origin
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o The likelihood of cardiac origin depends upon the patient population. Anxiety
disorder is going to be more common in a university setting, while cardiac
origin will be more likely in a nursing home.
o The cornerstone of diagnosing arrythmias is the EKG

Palpitations
•
•
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Definition: an unpleasant awareness of the beating of the heart. The beat can be too
forceful, too rapid or irregular.
History
o Has it been present since childhood? (congenital e.g. Wolff-Parkinson-White
syndrome)
o Is there a family history of heart disease? (hereditary heart diseases are
commonly autosomal dominant and should be found in every generation e.g.
channelopathies, hypertrophic cardiomyopathies, dilated cardiomyopathies)
o Does the rhythm seem rapid and irregular? (suggestive of atrial fibrillation)
o Do the irregular beats seem instantaneous and random? (suggestive of
premature ventricular contractions)
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Do these beats result in a pounding in the neck (suggests a Cannon A wave
of the atrium contracting against a closed tricuspid valve e.g. PVCs)
o Are the palpitations associated with faintness (suggests ventricular arrhythmia)
Physical Examination
 Pulse: An irregularly irregular pulse is characteristic of atrial fibrillation
 Auscultation: A systolic murmur that decreases with increased flow and
increases with decreased flow is suggestive of hypertrophic cardiomyopathy.
 Hyperthyroidism: cardiac symptoms may be the only manifestation of
hyperthyroidism in the elderly
Investigation
o EKG is the cornerstone of diagnosing cardiac causes of palpitations
o Laboratory:
 TSH: R/O hyperthyroidism
 CBC: anemia (high output can unmask borderline cardiac function, resulting
in an arrhythmia)
 Electrolytes: K+, Ca+2, Mg+2 (electrolytes associated with myocyte function)
Management
o Most outpatients have a benign process and the initial challenge is identifying
high risk patients.
 If the patient is male, the pulse is described as irregular, there is a known
history of heart disease and the event lasts >5 minutes, there is still only a
50% chance that the palpitation is cardiac in origin.
 Age is not particularly useful in identifying palpitations that are cardiac in
origin.
o Most difficult to manage are ectopic beats in a sinus rhythm (supraventricular or
ventricular). It is important to note that they are benign.
o Sustained supraventricular arrhythmias and some ventricular tachycardias are
being treated increasingly with radiofrequency ablation.


•
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Syncope
•
•
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Definition: transient loss of consciousness associated with collapse and spontaneous
return to normal.
History:
o Single episodes are unlikely to represent significant disease
o Associated with:
 Sweating and nausea & vomiting: vasovagal event
 Shortness of breath and rapid breathing: pulmonary embolism
 Incontinence and slow, confused recovery: seizure
 Exertional: cardiac arrhythmia
 Headache: subarachnoid hemorrhage
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Physical examination:
o Directed by the history but should emphasize the cardiovascular and neurologic
systems
Investigation:
o Directed by the history but should emphasize the cardiovascular and neurologic
systems
Management
o Diagnosis is often not possible on the first presentation and so management
should focus on risk stratification
o Life-threatening conditions include cardiac syncope, internal hemorrhage,
pulmonary embolism and subarachnoid hemorrhage
o A patient can be established as “low risk” if:
 <50 years old
 Symptoms of neurally-mediated disease (i.e. N&V, sweating, compatible
history)
 Negative history of cardiac disease
 Negative history for PE (no hypercoagulability, normal respiratory rate)
 Normal EKG (note: this is the only test preformed)

Specific Diseases
Vasovagal syncope
-

-

Also called neurocardiogenic syncope, this is part of the family of neurally-mediated
syncopes that also includes:
o Orthostatic hypotension
o Carotid sinus hypersensitivity
They all stem from decreased blood pressure leading to global cerebral hypoperfusion
These are usually due to a mixed effect of increased parasympathetic stimulation and
decreased sympathetic stimulation leading to a decreased heart rate and peripheral
vascular pooling. Multiple factors combine to decrease cardiac output
BP = CO X TPR
CO = HR X SV
SV ≈ preload, afterload & contractility

-

Symptoms
o Typically associated with a trigger: emotional or orthostatic stress, painful or

noxious stimuli, fear of bodily injury, prolonged standing, heat exposure, or after
physical exertion.
o Patients describe light-headedness, often with a “whooshing” sound and “whitingout” of vision
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o There is nausea & vomiting, together with sweating and pallor

Physical examination:
o should be normal
Investigation:
o EKG
Management
o The key is to have ruled out a patient with high risk for a life-threatening event
o Diagnosis: A single event in an otherwise normal person with no significant prior
history and a typical presentation and negative EKG

Wolff-Parkinson-White syndrome

-

-

•

5

Definition:
o a condition with congenital accessory pathways between the SA node and the
ventricle that bypass the AV node
o WPW condition: typical EKG pattern, but no arrhythmias
o WPW syndrome: typical EKG pattern with symptomatic arrhythmias

Pathophysiology:
o A congenital accessory pathway, also known as the Bundle of Kent, extents
through the annulus fibrosis, allowing for pre-excitation of the ventricle
o Depolarization can also proceed backwards from the ventricle, allowing for a reentrant arrhythmia.

Presentation
o Symptoms: palpitations, syncope, SOB
o Physical examination: non-contributory
o Investigation: EKG
• The short PR interval reflects the bypassing of the slow AV node/bundle of His
• The delta wave reflects the fusion of the early depolarization from the accessory
pathway with the normal ventricular depolarization
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Management
o The accessory pathway can be destroyed by radiofrequency ablation.
o WPW is not associated with a high risk of fatal arrhythmia, so it is not known if
treatment affects longevity
Atrial Fibrillation
• Introduction
o Definition: a supraventricular tachycardia characterized by the EKG findings of loss
of P waves and variable R-R wave intervals
o Epidemiology: the commonest serious arrhythmia, it occurs in 5-10% of adults
increasing with age. One-half of all cases occur after age 80 years.
• Pathophysiology
o The etiology of AF is not well understood, but it has well known associations of
hypertension and ischemia
o There appears to fibrosis of the atria which can be caused by
• Dilation: valvular disease e.g. mitral valve stenosis
• Inflammation: sarcoidosis, rheumatoid arthritis, SLE
• Uncertain: hypertension, cor pulmonale, hyperthyroidism
o Depolarizations occur from multiple re-entrant foci throughout the atria
 These may be destroyed by radiofrequency ablation for treatment
•
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Presentation
o Symptoms:
• Palpitations, heart failure
• Right-sided thrmboembolism, especially stroke
o Physical examination
• Pulse is irregularly irregular
o Evaluation
• EKG:
 No P wave formation
 “Sawtoothed” PR interval
 Irregular R-R intervals

• ECHO cardiogram: to look for atrial thrombosis
o Classification
• Acute versus chronic have now been further divided from intermittent (i.e
paroxysmal) to permanent.
Management
o Rhythm versus rate control
• Rhythm:
 conversion to sinus rhythm is usually attempted in new onset AF
 it can be accomplished by drugs, electric cardioversion or ablation
• Rate:
 Achieved by slowing conduction through the AV node
 Drugs include β-blockers, calcium channel blockers and digitalis
o Anticoagulation
• The risk of stroke must be compared to the risk of bleeding
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Anti-factor medications are used. Direct oral anticoagulants (e.g. direct thrombin
inhibitors, anti-factor X) are replacing warfarin.

Ventricular arrhythmias
I.

Ventricular premature beats (VPC) aka premature ventricular contractions (PVC)
A. Refers to beats that start in the ventricular myocardium
B. Occur commonly in normal individuals when monitored with EKG
o Increase with age, adrenergic stimulation (SNS), hypertension, electrolyte
depletion
• Pathophysiology (See: Heart, arrhythmias, pathophysiology)
o Enhanced automaticity (i.e. decreased threshold potential, seen with
SNS)
o Re-entrant pathway: infarction and fibrosis
o Triggered activity (early and late after depolarizations): ion channel
• Presentation
o Symptoms: palpitations, dizziness
o Physical examination: not central to diagnosis
o Testing: EKG
• Management
o Identification of triggers: medication, exercise…
o Identification of underlying cardiac pathology, starting with ischemia
o Medications: β blockers, CCBs, anti-arrhythmic drugs
• Natural history
o Even without underlying heart disease, there is an increased risk of allcause mortality over 10 years
o With underlying heart disease, they are associated with an increased
mortality and are used in calculating a risk score
o There is no evidence that treatment changes natural history

II.

Ventricular tachycardia (VT) and fibrillation VF)
- These are considered malignant as VT can evolve into VF, with no cardiac output and
sudden death
- VF results in pulseless electrical activity an correlates with sudden cardiac death
•
•
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EKG shows irregular wave with varying shape and amplitude
There are no P waves, QRS complexes or identifiable heart rate

© 2020, ClinicoPath LLC. All rights reserved.

www.MedicalSchoolCompanion.org
- these usually occur in patients with underlying structural abnormalities of the heart
- VT is defined as ≥ 3 consecutive PVCs and a heart rate > 120 bpm.
- VT is classified into paroxysmal and sustained (lasts > 30 sec or hemodynamic
compromise)
- Pathophysiology by EKG
A. Monomorphic VT
• Most commonly seen post-MI and due to re-entrant circuits
• Uniform pattern as arising from a single focus

B. Polymorphic VT
• Associated with ion channel defects from many pathologies, due to triggered
activity (early and late after depolarizations)
• An important subtype is torsade de pointes, which is seen with prolonged QT
segment, including long QT syndrome.
• As there are multiple foci, the QRS complexes vary in shape and amplitude

- Presentation
•
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Symptoms: vary widely from relatively few to palpitations, syncope and
heart failure
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Physical examination: not central to the diagnosis
Testing: EKG

- Treatment
•
•
•
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Urgency depends upon cardiac status. If there is hemodynamic compromise, then
treatment is urgent
Monomorphic VT is considered more stable that polymorphic VT, but both can go into
fibrillation suddenly and without warning
Treatment of unstable patients: cardioversion with IV anti-arrhythmic drugs
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Do You Know It?
Heart, Arrhythmias: Clinical Aspects
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-

What are the 5 clinical presentations of heart disease?

-

In the evaluation of palpitations, what are the key clues in the history that suggest:
o WPW syndrome
o Hypertrophic cardiomyopathy
o Atrial fibrillation
o Ventricular arrhythmia

-

In the evaluation of palpitations, what are the findings on physical examination that
suggest:
o Atrial fibrillation
o Hypertrophic cardiomyopathy
o Hyperthyroidism

-

In the outpatient setting, what are the key features that suggest that the palpitations
represent a high-risk cardiac event?

-

In the evaluation of syncope, what are the findings in the history that suggest:
o Vasovagal syncope
o Pulmonary embolism
o Seizure
o Subarachnoid hemorrhage
o Heart

-

In the outpatient setting, what findings allow a patient to be designated “low-risk” and
discharged?
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For each of the following diseases, describe the presentation, pathophysiology and
natural history:
o Vasovagal syncope
o WPW syndrome
o Atrial fibrillation
o Ventricular premature beats
o Ventricular tachycardias and fibrillation
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