
I have long remembered something a wise old cardiologist
told me when I was a naïve medical student. I was greatly excited
because I had a patient who was having lots of ventricular
ectopy. I was sure that this was
a problem that needed extensive
evaluation and treatment. I
went to the textbook and read
about ectopy. I learned about
the various drug treatments
advocated at the time. I careful-
ly planned my typical medical
student presentation for him.
The kind, you recall, that con-
siders everything important and
has no focus, right? Well, after
my erudite presentation, the
attending, who happened to be
a cardiologist trained in the
pre-interventional era, sat back
and said, “Son, remember the heart is not a chronometer.”

That concept has stuck with me ever since. Our heartbeats are
not regular; they are naturally irregular. How irregular, to what
degree, and what distinguishes the normal irregularity from the

harmful irregularly? The symptom of palpitation, or awareness
of one’s own heartbeat, is a common symptom and will occasion-
ally bring patients into the emergency department. It is important

to the emergency physician to
be able to evaluate these
patients, identify serious car-
diac arrhythmias, and assess
who is at risk for complica-
tions. This review focuses on
the serious disorders that can
present with palpitations.

—J. Stephan Stapczynski,
MD, Editor

Case Examples
A 50-year-old man, with a

past medical history of anxiety,
presented to the emergency
department complaining of pal-

pitations and was brought urgently from triage because he report-
ed recently having episodes of ventricular tachycardia that felt
similar to this current sensation. On the cardiac monitor, there
was monomorphic wide complex tachycardia at a rate of
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120/minute. The blood pressure and level of consciousness were
intact. The patient reported his symptoms started while doing
yard work. All of his previous episodes were related to exertion.
A review of his electronic medical records reveals that this indi-
vidual was diagnosed very recently with arrythmogenic right
ventricular dysplasia, and was scheduled for elective ICD place-
ment. While waiting for the cardiology consultant to call back,
the patient had a witnessed loss of consciousness and was syn-
chronously electrically converted to sinus rhythm.

A 16-year-old male was brought in by ambulance after a wit-
nessed collapse with loss of consciousness while at hockey prac-
tice. After five seconds of unconsciousness, the patient awoke
and was asymptomatic thereafter. Upon questioning, he reported
a sense of “fast pounding” in his chest for several seconds before
fainting. The family history was significant for the sudden, unex-
plained death of a maternal uncle in his 20s. The patient had
undergone a routine athletic pre-participation physical three
months earlier and was cleared for all activities. In the ED, the
vital signs and physical examination were unremarkable, but his
electrocardiogram revealed an abnormally prolonged corrected
QT interval of 0.505 seconds. 

A 34-year-old female smoker with no medical history pre-
sented complaining of palpitations and shortness of breath. The

patient described the sensation as “heart racing” and “skipping
beats” that were gradual in onset and had partially resolved after
three hours without therapy. The heart rate was 105/min, respira-
tory rate 28/min, and blood pressure and temperature were nor-
mal. The ECG was significant for sinus tachycardia with rare
PVCs. On interview, the patient reported drinking more than
seven cups of coffee that morning to make up for a night with lit-
tle sleep. After one hour in the ED, she reported complete resolu-
tion of symptoms, and a recheck of vital signs revealed a heart
rate of 70/min and respiratory rate of 12/min.

Introduction
The variability of experiences that constitute palpitations, and

the expanse of potential etiologies, creates a diagnostic dilemma.
The chief complaint of palpitations is neither sensitive nor spe-
cific for any diagnosis, including cardiac dysrhythmias. Howev-
er, as a possible symptom of serious rhythm disturbance, the
presentation requires a careful evaluation by emergency physi-
cians (EPs). Therefore, palpitations are a high-priority chief com-
plaint. The lengthy differential diagnosis demands vigilance on
the part of physicians to consider all etiologies, including non-
cardiac ones. Like dysrhythmias, many non-cardiac causes may
also be associated with significant immediate and long-term risk.

Palpitations are defined as an abnormal awareness of one’s
own heartbeat, sometimes described as extra forceful and/or
irregular. Up to 16% of all medical patients report palpitations.1

In a prospective study of the etiology of palpitations in general
medical settings, 43% were attributed to a cardiac cause, 31%
psychiatric, 10% extra-cardiac medical, and 16% remained undi-
agnosed after one year.2 The most frequent cardiac causes were
atrial fibrillation/flutter, supraventricular tachycardia (SVT), and
ventricular ectopic beats (PVCs). Panic attacks or panic disorders
with anxiety were more frequently observed than any single car-
diac diagnosis. The subgroup of patients presenting to the ED
had a significantly higher percentage of cardiac diagnoses (47%)
than those presenting to other sites. One-year mortality (1.6%)
compared favorably with an earlier retrospective study,3 which
suggested that palpitations alone are not an independent risk fac-
tor for increased cardiac morbidity or overall mortality. Among
pediatric patients, cardiac pathology is less often (6%) implicated
as the cause of palpitations.4 However, in a study of pediatric
patients with documented dysrhythmias, 28% had at an earlier
time noted palpitations, and a significant time interval usually
took place between symptom onset and diagnosis.5

In the ED, the focus is on the appropriate triage of the present-
ing population such that resuscitation measures and resource use is
directed toward those most likely to suffer morbidity or death.
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Summary Points

• Palpitations—abnormal awareness of heartbeat
• Cardiac contractions may be extra forceful and/or irregular
• Associated with other symptoms such as lightheadedness,
weakness, dyspnea, and chest pain



Nearly 700,000 Americans die from cardiovascular disease each
year, and approximately half of these patients will die suddenly.6,7

A majority of those sudden cardiac deaths are precipitated by acute
ventricular dysrhythmias due to coronary artery disease, which
underscores the importance of screening presentations for that
potential. In addition, palpitations in the presence of other specific
symptoms can be diagnostic for panic attacks and disorder, which
carries a greater than 90% association with other psychiatric diag-
noses including, most significantly, depression and suicide.8,9

Basis for Symptom Perception
Palpitations present as variable sensations described as heart

racing, beating irregularly, pounding, flip-flopping, or skipping
one or more beats. The symptom onset and termination may be
insidious, and the palpitations may be intermittent or constant.
Associated symptoms can be variable and are usually non-specif-
ic for any single diagnosis. 

From a cardiac standpoint, symptom perception can be
addressed as a sense of change in rate, rhythm, and/or stroke vol-
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Table 1. Differential Diagnosis of Palpitations

CARDIAC NON-CARDIAC

Benign dysrhythmias • PACs Ingestions • Caffeine
(assuming hemodynamic • PVCs* • Nicotine
stability) • Sinus bradycardia with frequent • Cocaine

ectopy • Amphetamines
• Sinus tachycardia • Methamphetamines

• Alcohol
Significant dysrhythmias • Atrial fibrillation • Alpha- or beta-agonists

• Atrial flutter • Digitalis
• MAT • Anticholinergic medications
• SVT
• AVNRT Acute medical states • Hypoglycemia
• WPW/accessory pathway • Hypovolemia

conduction • SIRS/sepsis
• Sinus node disease • Fever
• VT • Hypoxia
• Ventricular fibrillation • Electrolyte imbalance

• Anemia**
Mechanical/electrical • HOCM • Thyrotoxicosis
predispositions to • ARVD • Exercise/exertion/stress
dysrhythmia • Idiopathic ventricular tachycardia

• Long QT syndrome – congenital Chronic medical conditions • Pheochromocytoma
• Long QT syndrome – acquired and diseases • Hyperthyroidism
• Cardiomyopathy • Anemia**
• MVP • Pulmonary disease
• Valvular disease • SLE
• Pericarditis/myocarditis • RA
• Pacemaker-associated tachycardia • Systemic sclerosis
• CAD • Sarcoidosis
• PVD • Vasovagal syndrome
• Cardiac neoplasm
• Inappropriate sinus tachycardia Psychiatric diseases • Anxiety

syndrome • Panic attack
• Panic disorder
• Agoraphobia
• Other specific phobias

Key:
PAC: premature atrial contraction; PVC: premature ventricular contraction; MAT: multifocal atrial tachycardia; SVT: supraventricular
tachycardia; AVNRT: AV nodal reentrant tachycardia; WPW: Wolffe-Parkinson-White syndrome; VT: ventricular tachycardia; 
HOCM: hypertrophic obstructive cardiomyopathy; ARVD: arrythmogenic right ventricular dysplasia; MVP: mitral valve prolapse; 
CAD: coronary arterial disease; PVD: peripheral vascular disease; SIRS: systemic inflammatory response syndrome; SLE: systemic
lupus erythematosus; RA: rheumatoid arthritis
*Refer to text for specific situations in which PVCs may not be benign.
**Anemia is listed as both an acute and chronic state, based on etiology.



ume. Report of a rapidly beating heart may be differentiated
from the increased sensitivity to heartbeat perception, often by
direct questioning. Increased sensitivity to perception has been
distinctly associated with anxiety disorders and hypochondria-
sis.10 During evaluation, a patient’s clear description of rapid rate
should provoke the qualification of regularity.11 (See Table 2.)
Visceral sensation is, by nature, imprecise, and at abnormally fast
or slow heart rates it may become more difficult for patients to
accurately describe their symptoms. For these reasons, a patient’s
description of palpitations as regular or irregular is not always
diagnostically useful. Additionally, benign ectopic contractions
can cause a sense of irregularity in an otherwise regular rhythm.

Assuming an accurate interpretation of visceral sensations,
adequate ventricular contractile function is physiologically neces-
sary to sense palpitations,11 which suggests a mechanically or
afferently modulated basis for perception. Potential explanations
include the impact of ventricular muscle against the thoracic wall
or the presence of pulse-pressure waves in the vasculature. Histor-
ical studies have demonstrated decreases in systolic arterial pres-
sure and mean cardiac index as high as 29% and 38%, respective-
ly, during episodes of iatrogenic supraventricular tachycardia
(SVT).12 The decrease in perfusion pressure, elevation in pul-
monary artery pressure, and a decreased relative diastolic interval,
potentially explains the often-associated report of lightheaded-
ness, weakness, dyspnea, and chest pain. Patients occasionally
report a sense of palpitations in their neck that may be explained
by jugular venous distension and pulsations against closed tricus-
pid valves in the presence of atrial-ventricular dissociation.13

The acute evaluation of patients with palpitations centers on
distinguishing true, pathologic cardiac rhythm disturbances from
sinus tachycardia or non-cardiac etiologies. Because the mecha-
nism of non-cardiac palpitations is not clear, the absence of iden-
tifiable electrical or mechanical cardiac abnormalities creates an
opportunity for missed diagnosis, especially when a psychiatric
disorder is suspected. Individuals whose sensations represent nor-
mal heartbeats are more likely to carry previously established psy-
chiatric diagnoses, and those ultimately found to have a dysrhyth-
mia are less likely to carry those affiliations.10,14 Separate studies
have established that the persistent presence of palpitations over
months to years is associated with a tendency to amplify normal
bodily sensory information combined with a relative increase in
minor daily stressors.15 The risk of erroneously attributing a
patient’s symptoms to anxiety or stress is enhanced by the fact
that many patients are evaluated after their palpitations have spon-
taneously resolved. In a retrospective study of patients with
proven paroxysmal SVT, 67% were found to meet criteria for
panic disorder.16 A presumably erroneous attribution of symptoms
to panic, anxiety, or stress was made in half of those individuals.

Differential Diagnosis
Predictably, the clinical differential for palpitations is broad

and complex. (See Table 1.) That complexity may be restrained by
appropriate attention to patient characteristics and scenario. The
ED presentation should be differentiated by suspicion for cardiac
versus non-cardiac etiology. This designation can be reached by a

combination of vital signs, historical risk profiles, physical exami-
nation, and the electrocardiogram (ECG). Apart from manage-
ment of vital sign instability or serious associated symptoms, the
most important role for the EP is appropriate, discerning use of
specialty consults, referrals, and diagnostic testing.

Palpitations of cardiac origin are most safely considered
symptomatic of potentially unstable dysrhythmias until proven
otherwise. The results of numerous adult studies have been
unable to differentiate between atrial fibrillation and SVT as the
most frequently responsible significant dysrhythmia.2,17 The most
common dysrhythmia in pediatric patients is SVT.5,18 Although
markedly less common, wide complex tachycardias should
always be considered and ruled out, especially in circumstances
of congenital or acquired conditions such as long QT syndrome,
arrythmogenic right ventricular dysplasia, cardiomyopathy of
any cause, and ventricular myocardial scarring from previous
infarction. The presence of an accessory conduction pathway
should be seriously considered in cases of SVT as well as wide-
complex tachycardia. Management of individual dysrhythmias
and any associated symptoms or vital sign instability should be
expedient and, when available, in consultation with cardiology
and critical care specialists. 

Premature contractions of ectopic origin are the most common
cardiac cause of palpitations.2 Hypokalemia, hypomagnesemia,
hypoxia, catecholamine excess from stress or exertion, and sinus
bradycardia increase the likelihood for ectopy. A history of coro-
nary or peripheral19 arterial disease, myocardial infarction, valvu-
lar disease, cardiac neoplasm,20 autoimmune rheumatic diseases21

(specifically lupus and systemic sclerosis), or sarcoidosis suggests
the presence of a myocardial ectopic focus. A history of mitral
valve prolapse (MVP) is of particular concern, as this condition
has been repeatedly linked to a host of dysrhythmias ranging from
benign ectopy to ventricular fibrillation.22

Premature atrial contractions (PACs) may be isolated and
benign, or may be the inciting event in atrial fibrillation or SVT.
PVCs have been identified on up to 1% of all ECGs, and have
been noted on 40-75% of healthy patients on ambulatory moni-
toring over 24-48 hours.23 Despite their high prevalence, certain
cases should provoke the attention of EPs. In the setting of mod-
erate-severe left ventricular dysfunction, with ejection fractions
less than 40%, frequent PVCs have been associated with an
increased risk of sudden death.24,25

Specific patterns of ventricular ectopy, loosely termed “com-
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Table 2. Questions to Ask in the Evaluation 
of Palpitations

• Define the sensation: forceful heartbeat, irregular heartbeat,
skipped beats, fast heartbeat
• Define onset and resolution: sudden and abrupt, gradual
• Define duration: seconds, minutes, hours
• Define circumstances: associated with exertion or activity,
occurs during rest, associated with certain events or times of day
• Define associated symptoms: lightheadedness, weakness, dys-
pnea, chest pain



plex” PVCs, might signify a higher risk of dangerous ventricular
dysrhythmia.26 The most notable examples of complex PVCs are
multiple consecutive beats, bigeminy, trigeminy, and the R-on-T
phenomenon, whereby a strategically placed PVC could incite
polymorphic wide complex tachycardia. While follow-up studies
have disputed the idea of complex PVCs as a harbinger of ven-
tricular fibrillation (VF) or ventricular tachycardia (VT),24 their
presence, especially in individuals with left ventricular systolic
dysfunction, should be considered a high-risk characteristic.
While normally not requiring intervention, treatment with lido-
caine, beta-blockade, or amiodarone may be indicated in patients
with acute coronary syndrome.27 Ventricular ectopy is otherwise
not associated with adverse outcomes,28 and suppressive therapy
is not indicated. 

Sinus tachycardia (ST) may present as palpitations. Evalua-
tion of asymptomatic patients for self-limited episodes and asso-
ciated circumstances many times implicates ST, which is often
confirmed by outpatient monitoring.11,27 Many non-cardiac dis-
eases and drugs cause ST, including ingestion/use of caffeine
(especially large ingestions),29 cocaine, and other sympath-
omimetics, including ecstasy.30 Additionally, ST may be a mani-
festation of anemia, systemic inflammatory response, shock,
fever, infection, hypoglycemia, thyrotoxicosis,31 catecholamine-
producing neoplasms,32 and histamine-release due to various
mechanisms (including mastocytosis,33 scombroid poisoning,34

and anaphylaxis35). In these cases, ST is an appropriate physio-

logic response and generally part of a more specific constellation
of signs and symptoms. Careful analysis of the history of present
illness, patient status, and any associated symptoms or abnormal-
ities should direct the evaluation. Additionally, ST may result
from an inappropriate physiologic response, such as postural
orthostasis,36 or inappropriate sinus tachycardia, an extremely
rare hypersensitivity to beta-adrenergic stimulation.37

A history of exercise or exertion has particular influence on
the differential diagnosis. While ST is the normal physiologic
response, exercise-induced ventricular dysrhythmias have been
observed in both adults and children as a result of structural
abnormalities such as hypertrophic obstructive cardiomyopathy
(HOCM)38 or arrythmogenic right ventricular dysplasia
(ARVD),39 electrical abnormalities such as congenital prolonged
QT syndrome,27,40 or without any discernable abnormality.41 Fur-
thermore, the presence of increased ventricular ectopy after exer-
cise termination has been linked with increased mortality.42

Symptoms during exercise and the post-exertional period have
also been linked to paroxysmal atrial fibrillation.43

More than 25% of individuals will experience at least one
panic attack in their lifetime, and palpitations are the most fre-
quently reported symptom.44 Panic attack or panic disorder with
anxiety is the final diagnoses for a large number of those present-
ing, meaning many patients will not demonstrate a biological or
electrical constellation of signs and symptoms. A host of individ-
ual and inter-related psychiatric acute-state and long-term condi-
tions have been implicated. Unfortunately, a specific psychiatric
diagnosis is usually impossible to assign in the ED. In concert
with an appropriate medical evaluation, which often requires
months, appropriate definitive mental health referral can be
arranged. Basic psychiatric screening and nonspecific referral,
however, should always be undertaken in the ED and is most rel-
evant for individuals with potential for depression and suicidality.

Patient Assessment
The interview and physical examination of patients in the ED

should occur simultaneously with arrangements for appropriate
cardiac rhythm monitoring and intravenous access. As informa-
tion becomes available from the encounter, it might be necessary
to scrutinize the ECG or focus the physical examination for
specifics. Depending on patient stability and electrical findings,
therapeutic intervention might take precedence over a thorough
interview, which can be done after stability is assured.

A complete historical assessment includes detailed circum-
stances and specifics of the presentation, with the aim of identi-
fying factors that increase the likelihood of serious pathology.
Independent of objective data, which might not be abnormal in
the event of a resolved episode, symptom characteristics have
historically been used to guide the initial evaluation. Interperson-
al variability in the perception and description of palpitations
often limits the value of subjective expression. Nevertheless,
attempts have been made to classify certain symptom descriptors
and patterns with regard to corresponding dysrhythmias. (See
Table 3.)11,27 Twelve-lead electrocardiography and continuous
telemetry are generally more specific and necessary corollaries.  
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Table 3. Suspected Diagnosis Based 
on Symptom Characteristics

CHARACTERISTICS DYSRHYTHMIA

Rapid, regular, Atrial-ventricular nodal 
frog positive tachycardia

Rapid, regular, Circus movement tachycardia 
frog negative via accessory pathway

Atrial tachycardia
Ventricular tachycardia

Rapid, irregular Atrial fibrillation
Atrial tachycardia
Atrial flutter

Slow, regular, frog positive Ventricular premature beats

Slow, regular, frog negative Any premature beats

Frog positive or negative denotes the presence or absence of
jugular venous distension related to atrial-ventricular dissocia-
tion. A similar association may be presumed from the sense of
palpitations in the neck.
Circus movement tachycardia denotes the conduction of
supraventricular stimuli via an extra-nodal pathway.

Adapted with permission from: Brugada P, Gursoy S, Brugada J,
et al. Investigation of palpitations. Lancet 1993;341:1254-1258.



A sensation of “flip-flopping” or “skipping beats” is thought
to be clinically indicative of premature ectopic contractions.
PVCs are many times associated with a pause and forceful ven-
tricular contraction resulting from prolonged diastolic filling,
which may explain the sensation. The presence of PVCs on mon-
itoring, especially if correlated with the experience of palpita-
tions, should prompt a review for high-risk characteristics and
the need for treatment. Conversely, treatment is rarely indicated
for PACs.

Rapid fluttering or beating in the chest might signify either
atrial or ventricular tachydysrhythmia, or sinus tachycardia of
any etiology. If noted to be irregular—which can be elicited by
having the patient tap or clap out the sensed rhythm—suspicion
for atrial fibrillation with rapid ventricular response is increased.
A similar experience could result from variable atrial-ventricular
conduction patterns or frequent ectopy. Regularity suggests ST,
SVT, or VT, but is a sensation of limited value without ECG
findings.

A sense of “pounding in the neck,” with or without chest palpi-
tations, should provoke concern for atrial-ventricular dissociation
with simultaneous contraction against closed atrial-ventricular
valves. Resultant regurgitation to the systemic veins leads to a
transmission of symptoms to the neck. Prolonged jugular reflux
causing bulging in the neck has been termed the “frog sign.” Elec-
trophysiologic studies have demonstrated a symptomatic associa-
tion with AV nodal reentrant tachycardia.13 VT can also result in
an irregular AV dissociation with intermittent neck symptoms. For
patients with an accessory pathway, there is thought to be an
interval between chamber depolarization, and therefore an
absence of reflux. As a result, the complaint of neck palpitations

should occur less frequently among these individuals.
Modes of onset and termination are probably less helpful for

palpitations than for evaluating other symptoms. It has been
thought that an abrupt onset is more consistent with dysrhyth-
mias; however, paroxysmal SVT and VT can be preceded by a
progressive sense of palpitations, and ST has been observed to
start suddenly. Likewise, an acute dysrhythmia is often associat-
ed with a period of ST after resolution, complicating the percep-
tion of symptom cessation.

Patient and event circumstances will direct the evaluation
more effectively than symptom description. A complete, specific
review of illicit and prescribed drugs, caffeine, and nicotine use
is important for the consideration of toxidromes and assessment
of cardiac risk. The review of systems may reveal coincident fea-
tures that suggest systemic diseases such as infection, systemic
inflammatory response, hyperthyroidism, pheochromocytoma,
and vascular disease. As previously mentioned, a patient report
of symptom onset during or shortly after exercise is concerning,
and that report alone justifies a cardiology specialist consult
and/or monitored observation. In later life, any precipitant of
acute myocardial ischemia should be considered a risk factor for
the development of fatal dysrhythmias.25 At any age, congenital
cardiac and electrophysiologic abnormalities may associate exer-
tional palpitations with dysrhythmias and sudden death, so an
accurate family history, including any unexplained deaths at
young ages, is important.45

The most common cause for sudden death in young people
and athletes in this country is HOCM. A positive or negative
family history of HOCM is often difficult to interpret clinically
because of heterogeneous expression.38 Abnormalities of the
right ventricle, such as arrhythmogenic right ventricular dyspla-
sia (ARVD), are temporally progressive in manifestation. Young
people may present with exertional dysrhythmia and no echocar-
diographic abnormality, and adults may go undiagnosed for
decades before presenting with exercise-related VT.39 Congeni-
tally acquired long-QT syndrome links episodes of polymorphic
VT with catecholamine excess and tachycardia that may develop
from exertion or emotional stress. However, acquired long-QT
syndrome is thought to link slower heart rates with VT, and
therefore therapy with beta-blockers or calcium channel antago-
nists for the misdiagnosed former disorder could actually precip-
itate the latter.27
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Figure 1. AV Dissociation

AV dissociation, the arrows denote regular atrial depolariza-
tions, which are independent of the ventricular complexes. In
some cases, P waves are fused with QRS complexes or T
waves. The period of ventricular escape interrupts complete
ventricular asystole.
Adapted with permission from Ufberg JW, Clark JS. Bradydys-
rhythmias and atrioventricular conduction block. Emerg Med Clin
North Am 2006;24:9.

Figure 2. Atrial Fibrillation with Rapid 
Ventricular Response

Atrial fibrillation with rapid ventricular response alternating with
profound sinus bradycardia in a patient with sinus node disease
Ufberg JW, Clark JS. Bradydysrhythmias and atrioventricular
conduction block. Emerg Med Clin North Am 2006;24:9. 



Palpitations associated with pre-syncope and syncope are par-
ticularly ominous regardless of circumstance, and even more so
for individuals with known cardiomyopathy. The American Col-
lege of Emergency Physicians standards for the evaluation of
syncope highlight signs and symptoms of heart failure as evi-
dence of high risk.46 Consciousness is thought to be indicative of
retained cardiac output in the face of dysrhythmia. Patients pre-
senting with concomitant dysrhythmia and syncope should be
attended closely. The EP can assume that there is either poor
ventricular function limiting stroke volume or that depolarizing
rates have exceeded levels that could be autonomically managed,
or both.  

If SVT is present, systemic symptoms are less likely associat-
ed with mechanical failure and more likely associated with
advanced rates. Extremely high rates are suggestive of accessory
AV pathway conduction (due to absence of AV nodal delay),
which requires immediate and long-term management. A notable
exception is syncope at the onset of SVT, which could reflect
acute-phase autonomic vasodilation. This possibility should not
deter the EP from focusing on more life-threatening
possibilities.12 If palpitations with or without syncope are found
to be related to ventricular dysrhythmia, prompt intervention and
specialty evaluation are indicated.

Diagnosis can be suggested by physical examination alone,
especially in the instance of systemic non-cardiac illness and tox-
idromes. Fluctuations in levels of consciousness and orientation
should arouse suspicion for blood glucose abnormality, systemic
inflammatory response, intoxication, or profound cardiac dis-
ease. A head-to-toe assessment is indicated to rule out causes of
appropriate ST, such as focal infection. Cardiac auscultation
should reveal rate and rhythm abnormalities, and identify mur-
murs related to various pathologies such as MVP. Lung ausculta-

tion might reveal a single focus of infection or
diffuse findings consistent with pulmonary
edema. The presence of wheezing suggests that
the patient may have recently used inhaled
bronchodilators, which stimulate cardiac activi-
ty. Vascular abnormalities such as peripheral
edema and jugular venous distention are impor-
tant indicators of heart failure. Simultaneous
palpation of pulse and observation of monitored
rhythm might reveal electro-mechanical disso-
ciation that suggests AVNRT or VT. Skin exam-
ination will reveal findings related to perfusion
deficits, superficial infections, histamine-relat-
ed pathology, or prior vascular procedures. Sui-
cidal and homicidal ideations must be screened.
Above all, constant and repeated attention must
be paid to heart rate, blood pressure, oxygena-
tion, and level of consciousness.

Laboratory Studies, Imaging, and 
Electrocardiography

Laboratory analysis and imaging in the ED
should be directed by an appropriately con-

structed differential diagnosis. Many ED laboratory results, with
the exception of electrolyte, drug, or glucose levels, generally
will not rule out acute disease. However, based on each patient’s
individual risk factors, laboratory results may be necessary for
the initiation of further work-up and accuracy of disposition.
Biomarkers for cardiac ischemia, congestive heart failure, and
end-organ ischemia are useful in appropriate patients. Such use-
fulness is dependent on suspicion for specific disease, and no
single test, other than an ECG, is indicated for every patient with
palpitations. 

Twelve-lead ECG and prolonged rhythm strips are necessary
for diagnosis or exclusion of cardiac dysrhythmia. The approach
to ECG interpretation should be reproducibly systematic, begin-
ning with rate and rhythm assessment. Bradycardia weakly sug-
gests the patient’s palpitations may be due to ectopy. In all cases
of bradycardia, special attention should be paid to rule out AV
nodal block or dissociation with escape rhythms. (See Figure 1.)47-

49 Severe bradycardia may unpredictably alternate with rapid ven-
tricular rate in cases of sinus node disease. (See Figure 2.)49

Tachy-dysrhythmias are traditionally categorized by QRS dura-
tion, which nonspecifically suggests whether the rhythm is
supraventricular (narrow complex) or ventricular (wide complex). 

Assessment of SVT is dependent on the nature of P waves for
differentiation between fibrillation/flutter and re-entrant mecha-
nisms. A rapid rate often makes elucidation of P waves difficult
(see Figure 3),47,50 if not impossible. In some cases, unless suspi-
cion for conduction through an accessory pathway exists, phar-
macologic slowing of rate or blockage of the AV node is helpful
for rhythm identification. Wide-complex rhythms are generally
indicative of VT or SVT with aberrancy (including accessory
pathway conduction). Often, these two entities are difficult to
distinguish from one another. The appearance of this rhythm,
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Figure 3. Rapid, Narrow Complex Tachycardia

Rapid, narrow complex tachycardia. The rate makes identification of P waves
difficult.
Used with permission from: Stahmer SA, Cowan R. Tachydysrhythmias. Emerg
Med Clin North Am 2006;24:30.



however, is ominous, and the patient’s vital signs and evidence of
peripheral perfusion should be watched closely. 

Wolffe-Parkinson-White syndrome is a specific condition
marked by the presence of an accessory conduction pathway
between the atria and ventricles. The ECG criteria for accessory
pathway identification include PR interval less than 0.12 sec-
onds, QRS interval greater than 0.1 seconds, and slurred upstroke
morphology at the QRS complex (delta waves).47,48,50 Additional
factors suggestive of this pathology include heart rate above
200/min (in adults) and irregular wide complex tachycardia.27,51

In the presence of antegrade accessory-pathway conduction, the
use of medications that block the AV node such as adenosine
may result in a decompensation to VF.27

The QRS, QT, and T wave axis, intervals, and morphology
should be scrutinized to diagnose primary cardiac pathology.
This can range from acute ischemia to congenital structural heart
disease. (See Table 4.)17 QT segment measurement and rate-
adjusted calculation is required to rule out long-QT syndrome,
which may be pre-emptive to polymorphic VT. (See Figure
4.)44,47,52 Corrected QT is determined by the calculation QTc =
QT/RR1/2. The upper limit of normal is controversial, but an
interval greater than 0.5 seconds is reliably abnormal. A non-
diagnostic ECG does not preclude cardiac consultation, referral,
or monitoring when indicated by patient history, comorbidities,
or characteristics of the complaint.

Management and Disposition
Unstable patients in the ED should be managed without delay

according to ACLS guidelines,53 with careful attention paid to
maintaining a patent airway and systemic perfusion, with exter-
nal chest compressions when necessary. Instability or serious
symptoms related to dysrhythmia demand electrical pacing for
bradycardia and electrical rhythm conversion for tachycardia or
VF. Cardioversion of SVT or VT should be synchronized electri-
cally, and such patients should be pre-medicated with sedatives

and analgesia when the situation allows. Synchronization
decreases the chance of shock coincident with cardiac repolariza-
tion, which may precipitate VF.53 Higher frequency tachycardia
might make synchronization impossible, and if so, non-synchro-
nous conversion is indicated. Pulseless VT and VF require imme-
diate non-synchronous cardioversion.

Stable patients with proven dysrhythmias are also treated
according to ACLS guidelines, with close attention to avoid
iatrogenic worsening of accessory pathway conduction or ven-
tricular mechanical failure. Any precipitating factors such as
electrolyte imbalance or hypoglycemia should be sought out and
managed.  

Disposition of ED patients is, like the work-up, largely
dependent on the cause of the patient’s palpitations. In the event
of any dysrhythmia, including complex PVCs, timely evaluation
by a cardiologist is indicated. Chronic ectopic-focus suppression
with medications generally should not be undertaken independ-
ently by the EP. If complex PVCs are present, initiation of sup-
pression is worthwhile only in consultation. For patients suspect-
ed to have acute coronary syndrome, however, rate control meas-
ures are imperative in the initial stabilization and management.
Previously healthy patients with no family or personal history of
heart disease or unexplained syncope, with normal ECGs, and
with no evidence of non-cardiac pathology (including drug use
or side effects) may be considered low risk. These patients
should be screened for depression and suicidal ideation. An
assessment of major life events should be made. Patients under-
going life changes who may have a predisposition to amplify
meaningless bodily sensations are at risk for chronic symptoms
and frequent medical resource utilization.15 Appropriate primary
care and psychiatric follow-up with judicious use of ambulatory
cardiac monitoring are indicated. (See Table 5.)

Patients who are asymptomatic in the ED without ECG
abnormality other than intermittent isolated ectopy, yet have
risk factors for dysrhythmia, require further evaluation. This
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Figure 4. Torsade de Pointes

Torsade de pointes, with initiation of the polymorphic tachycardia following a sinus pause. The baseline QT interval is difficult to
appreciate on this rhythm. 
Used with permission from: Saliba WI, Natale A. Ventricular tachycardia syndromes. Med Clin North Am 2001;85:38.



can be done on an outpatient basis in cooperation with the
patient’s primary physician. Ambulatory event monitors have
been shown to be the most cost-effective means of outpatient
dysrhythmia analysis.54 The value of instructing the patient to
increase dietary potassium (orange juice or bananas) and/or
magnesium (green leafy vegetables) is unknown. In the event
of persistent, disabling symptoms despite reassuring ambulato-
ry monitoring, cardiology referral for elective outpatient elec-
trophysiologic evaluation may be indicated.11

Cardiology consultation in the ED and/or hospital admission
with continuous cardiac monitoring is indicated for patients with
proven or ongoing dysrhythmia, any cardiovascular instability,
significant risk for coronary artery disease, or cardiomyopathy.55

Palpitations found to be secondary to extra-cardiac medical dis-
ease, including ingestion, panic, or anxiety disorders, are man-
aged according to the diagnosis. As a significant proportion
(more than 16%) of patients ultimately do not receive a diagno-
sis, the EP should be prepared to manage and reassure these indi-
viduals with appropriate attention to follow-up arrangements.2

Case Conclusions
The causes of palpitations and the types of patients who pres-

ent are variable. In some cases, such as when a patient has a
known diagnosis of cardiac abnormality with predisposition to
dysrhythmia, the primary responsibility of the emergency physi-
cian is to achieve and ensure hemodynamic stability. Alternative-
ly, the patient might unknowingly carry a potentially fatal disorder
that is just at the time becoming manifest, such as congenital
repolarization abnormality (prolonged QT). Most cases will offer
less obvious diagnoses. An attentive, directed evaluation would
reveal immediately life-threatening conditions, and an under-
standing of the patient and his or her circumstances helps refine
the investigation. For many presentations, a narrow differential
diagnosis may be all that can be achieved after serious conditions
have been ruled out. In the third case, for example, caffeine
ingestion is a potential source for the symptom, but one cannot
rule out PVCs or ST of any etiology. Patient education and reli-
able, comprehensive referral and follow-up are important in all
cases.
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Physician CME Questions

91. A patient who describes persistent “pounding in the neck” throughout

an episode of abrupt-onset, fast, regular palpitations creates clinical

suspicion for which specific cardiac dysrhythmia?

A. AVNRT

B. Atrial fibrillation with rapid ventricular response

C. SVT with antegrade accessory pathway conduction

D. Polymorphic VT

92. Among pediatric patients, which is the most common significant car-

diac dysrhythmia associated with palpitations?

A. Atrial flutter

B. Sinus bradycardia with junctional escape

C. Supraventricular tachycardia (SVT)

D. Non-sustained ventricular tachycardia

93. Of the following patients with acute chest pain, palpitations, and fre-

quent PVCs on telemetry monitoring, which is the best candidate for

ectopic suppression with intravenous lidocaine?

A. 24-year-old male who admits to cocaine use within the past 24

hours

B. 62-year-old male with a known left ventricular ejection fraction

of 35% 

C. 71-year-old female with severe COPD and pulmonary hyperten-

sion

D. 25-year-old female with no previous medical history who

reports a sense of extreme fear as a result of the palpitations

94. In the United States, the most common cause for sudden non-traumat-

ic death in young athletes is:

A. HOCM.

B. SVT with WPW syndrome.

C. congenital prolonged QT syndrome.

D. hypoglycemia.

95. For hypotension, anxiety, and chest pain in the presence of SVT in an

otherwise healthy patient, the most appropriate course of action is:

A. lorazepam 2 mg IV push.

B. interventional cardiology consultation/cath-lab activation.

C. immediate synchronized cardioversion.

D. nitroglycerin 0.4 mg SL.

96. A cocaine-intoxicated patient is brought to the ED by police, and

shortly after arrival is medically sedated with haloperidol, lorazepam,

and cogentin in the interest of patient and staff safety. The heart rate

after medication administration remains above 175/min, and in the

interest of rate-control, diltiazem is pushed intravenously. Fifteen

minutes later, the patient develops polymorphic VT. A review of the

rhythm strip reveals a rate of 56 prior to the onset of VT. The most

likely etiology of this unstable dysrhythmia is:

A. cocaine toxicity.
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B. arrhythmogenic right ventricular dysplasia, previously undiag-

nosed.

C. congenital long QT syndrome.

D. acquired long QT syndrome.

97. Patients who tend to misinterpret bodily sensations who coincidental-

ly report ongoing major life changes are at specific risk for which of

the following? 

A. Medication noncompliance

B. Chronic palpitations and repeated use of medical resources

C. Cocaine use

D. Spousal abuse

98. Which combination of symptoms and characteristics is considered to

be of particularly high risk?

A. Palpitations, near-syncope, and cardiomyopathy

B. Palpitations and ongoing anticoagulation for venous thrombosis 

C. Palpitations, alcohol intoxication, and PVCs

D. Palpitations, bipolar disorder, and caffeine use

99. The use of adenosine for therapy for SVT in the presence of an acces-

sory conduction pathway is contraindicated because of risk for which

of the following?

A. Sinus pause

B. Failure to convert to normal sinus rhythm

C. Acute ventricular systolic failure

D. Ventricular fibrillation

100. A patient presents to the ED complaining of fast, regular palpitations

that began while he was playing golf. The ECG reveals inverted T

waves in leads V1-V3 and fragmented, variable QRS morphology in

all precordial leads, and there are no prior studies for comparison. The

most likely diagnosis is:

A. hypertrophic obstructive cardiomyopathy.

B. arrythmogenic right ventricular dysplasia.

C. acute antero-septal myocardial infarction.

D. panic disorder with anxiety.

E. scombroid poisoning.

CME Answer Key
91. A; 92. C; 93. B; 94. A; 95. C; 96. D; 97. B; 98. A; 99. D; 100. B
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Palpitations

RAPID ACCESS MANAGEMENT GUIDELINES

®

Exclusive to our subscribers

Differential Diagnosis of Palpitations

CARDIAC NON-CARDIAC

Benign dysrhythmias • PACs Ingestions • Caffeine
(assuming hemodynamic • PVCs* • Nicotine
stability) • Sinus bradycardia with frequent • Cocaine

ectopy • Amphetamines
• Sinus tachycardia • Methamphetamines

• Alcohol
Significant dysrhythmias • Atrial fibrillation • Alpha- or beta-agonists

• Atrial flutter • Digitalis
• MAT • Anticholinergic medications
• SVT
• AVNRT Acute medical states • Hypoglycemia
• WPW/accessory pathway • Hypovolemia

conduction • SIRS/sepsis
• Sinus node disease • Fever
• VT • Hypoxia
• Ventricular fibrillation • Electrolyte imbalance

• Anemia**
Mechanical/electrical • HOCM • Thyrotoxicosis
predispositions to • ARVD • Exercise/exertion/stress
dysrhythmia • Idiopathic ventricular tachycardia

• Long QT syndrome – congenital Chronic medical conditions • Pheochromocytoma
• Long QT syndrome – acquired and diseases • Hyperthyroidism
• Cardiomyopathy • Anemia**
• MVP • Pulmonary disease
• Valvular disease • SLE
• Pericarditis/myocarditis • RA
• Pacemaker-associated tachycardia • Systemic sclerosis
• CAD • Sarcoidosis
• PVD • Vasovagal syndrome
• Cardiac neoplasm
• Inappropriate sinus tachycardia Psychiatric diseases • Anxiety

syndrome • Panic attack
• Panic disorder
• Agoraphobia
• Other specific phobias

Key:
PAC: premature atrial contraction; PVC: premature ventricular contraction; MAT: multifocal atrial tachycardia; SVT: supraventricular
tachycardia; AVNRT: AV nodal reentrant tachycardia; WPW: Wolffe-Parkinson-White syndrome; VT: ventricular tachycardia; 
HOCM: hypertrophic obstructive cardiomyopathy; ARVD: arrythmogenic right ventricular dysplasia; MVP: mitral valve prolapse; 
CAD: coronary arterial disease; PVD: peripheral vascular disease; SIRS: systemic inflammatory response syndrome; SLE: systemic
lupus erythematosus; RA: rheumatoid arthritis
*Refer to text for specific situations in which PVCs may not be benign.
**Anemia is listed as both an acute and chronic state, based on etiology.

ECG Clues to the Cause 
of Palpitations

ELECTROCARDIOGRAPHIC SUGGESTED CAUSE
FINDINGS OF PALPITATIONS

Short PR interval, Supraventricular tachycardia with 
delta waves accessory pathway

P mitrale, left ventricular Atrial fibrillation
hypertrophy, premature 
atrial contractions*

Premature ventricular Idiopathic right ventricular 
contractions, left bundle outflow-type ventricular 
branch block with positive tachycardia
axis*

Premature ventricular Idiopathic left ventricular outflow-
contractions, right bundle type ventricular tachycardia
branch block with negative 
axis

Q waves Premature ventricular 
contractions

Sustained or non-sustained 
ventricular tachycardia

Complete heart block Premature ventricular 
contractions

Polymorphic ventricular 
tachycardia

Long QT interval Polymorphic ventricular 
tachycardia

Inverted T wave in V2, Arrythmogenic right ventricular 
with or without epsilon dysplasia (ARVD)**
wave

* These findings are for patients without known structural heart
disease.
**ARVD is an inherited cardiomyopathy characterized by invert-
ed T waves in the right precordial leads (V1-V3) and epsilon
waves (fragmented QRS morphology)

Adapted with permission from: Zimetbaum J, et al. Evaluation of
patients with palpitations. N Engl J Med 1998;338:1369-1373.

Questions to Ask in the Evaluation 
of Palpitations

• Define the sensation: forceful heartbeat, irregular heartbeat,
skipped beats, fast heartbeat
• Define onset and resolution: sudden and abrupt, gradual
• Define duration: seconds, minutes, hours
• Define circumstances: associated with exertion or activity,
occurs during rest, associated with certain events or times of day
• Define associated symptoms: lightheadedness, weakness, dys-
pnea, chest pain

Discharge and Follow-up Instructions 
for the Patient with Palpitations

• Educate the patient about the nature of palpitations
• Explain the results of the ED assessment and test results
• Emphasize the important of follow-up
• Suggest the need for prolonged cardiac rhythm monitoring
• Instruct patient to avoid known cardiac stimulants: caffeine,
nicotine, sympathomimetic agents

Suspected Diagnosis Based 
on Symptom Characteristics

CHARACTERISTICS DYSRHYTHMIA

Rapid, regular, Atrial-ventricular nodal 
frog positive tachycardia

Rapid, regular, Circus movement tachycardia 
frog negative via accessory pathway

Atrial tachycardia
Ventricular tachycardia

Rapid, irregular Atrial fibrillation
Atrial tachycardia
Atrial flutter

Slow, regular, frog positive Ventricular premature beats

Slow, regular, frog negative Any premature beats

Frog positive or negative denotes the presence or absence of
jugular venous distension related to atrial-ventricular dissocia-
tion. A similar association may be presumed from the sense of
palpitations in the neck.
Circus movement tachycardia denotes the conduction of
supraventricular stimuli via an extra-nodal pathway.

Adapted with permission from: Brugada P, Gursoy S, Brugada J,
et al. Investigation of palpitations. Lancet 1993;341:1254-1258.



Supplement to Emergency Medicine Reports, October 27, 2008: “‘My Heart’s Pounding and Skipping’: Evaluation and Management of

Palpitations in the Emergency Department.” Authors: Corey D. Harrison, MD, Assistant Professor, University of Massachusetts Medical

School, UMass Memorial Medical Center, Worcester, MA; and Nicholas Itzin, MD, Resident Physician, University of Massachusetts

Emergency Medicine Residency, UMass Memorial Medical Center, Worcester, MA.

Emergency Medicine Reports’ “Rapid Access Guidelines.” Copyright © 2008 AHC Media LLC, Atlanta, GA. Editors: Sandra M.

Schneider, MD, FACEP, and J. Stephan Stapczynski, MD. Editorial Group Head: Russ Underwood. Specialty Editor: Shelly Morrow

Mark. For customer service, call: 1-800-688-2421. This is an educational publication designed to present scientific information and opinion

to health care professionals. It does not provide advice regarding medical diagnosis or treatment for any individual case. Not intended for

use by the layman.

AV Dissociation

AV dissociation, the arrows denote regular atrial depolarizations,
which are independent of the ventricular complexes. In some
cases, P waves are fused with QRS complexes or T waves. The
period of ventricular escape interrupts complete ventricular asys-
tole 
Adapted with permission from Ufberg JW, Clark JS.
Bradydysrhythmias and atrioventricular conduction block. Emerg
Med Clin North Am 2006;24:9.

Atrial Fibrillation with Rapid 
Ventricular Response

Atrial fibrillation with rapid ventricular response alternating with
profound sinus bradycardia in a patient with sinus node disease
Ufberg JW, Clark JS. Bradydysrhythmias and atrioventricular
conduction block. Emerg Med Clin North Am 2006;24:9. 

Torsade de Pointes

Torsade de pointes, with initiation of the polymorphic tachycardia following a sinus pause. The baseline QT interval is difficult to
appreciate on this rhythm. 
Used with permission from: Saliba WI, Natale A. Ventricular tachycardia syndromes. Med Clin North Am 2001;85:38.

Rapid, Narrow Complex Tachycardia

Rapid, narrow complex tachycardia. The rate makes identification of P waves diffi-
cult.
Used with permission from: Stahmer SA, Cowan R. Tachydysrhythmias. Emerg
Med Clin North Am 2006;24:30.
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