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Definition and clinical significance
of palpitations

Defined as an unpleasant sensation of
the awareness of the heartbeat, palpitations
are a very frequent symptom in the general
population and in patients with heart dis-
ease in particular1,2. They may be caused by
several disorders of the heart rhythm,
whether benign, such as supraventricular
and ventricular ectopic beats, or prognosti-
cally unfavorable, such as severe bradycar-
dia, atrioventricular conduction blocks, and
ventricular tachycardia. Moreover, palpita-
tions may often be caused not by genuine
rhythm disorders, but by episodes of rapid
sinus rhythm or sinus tachycardia due to
various causes (psychiatric disorders, emo-
tion, physical effort, drugs, anemia, hyper-
thyroidism, etc.)3. 

It is particularly important to differenti-
ate anxiety-based palpitations from ex-
trasystolic and paroxysmal tachycardiac
palpitations. In general, anxiety-based pal-
pitations are perceived by the patient as a
form of anguish; the heart rate is slightly
above normal, and the onset and cessation
are gradual. In contrast, extrasystolic palpi-
tations give rise to sensations of “missing a
beat”, “sinking of the heart” or “fluttering
wings in the chest”, interspersed with peri-

ods in which the heart beats normally.
Paroxysmal tachycardiac palpitations,
which are linked to supraventricular or ven-
tricular tachycardia, begin and end sudden-
ly; the heart rate is generally high and the
patient’s subjective perception is different
from that of the other types of palpitations.
Finally, sometimes the patients fail to de-
scribe the characteristics of their symptoms
and the palpitations remain indeterminate. 

Although palpitations as a whole are
generally associated with a low mortality
and cardiac morbidity3, they may be in-
dicative of major arrhythmic events, there-
by directly influencing the prognosis1, in
patients with structural heart disease, or
when a family history of sudden death
and/or arrhythmogenic heart disease are
present, or when other symptoms (dyspnea,
syncope, pre-syncope, dizziness, asthenia,
profuse sweating and chest pain) are also
present. On the other hand, in patients with-
out heart disease or with mild heart disease,
palpitations (especially anxiety-based and
extrasystolic palpitations) generally have a
benign prognosis. Nevertheless, such pa-
tients may suffer from clinically important
arrhythmias that are amenable to treatment,
such as atrial fibrillation, atrial flutter, or
frequent ventricular ectopic beats. More-
over, as revealed by Krahn et al.4, in pa-
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The first-line investigations in the diagnostic management of patients with palpitations include
history taking, physical examination and ECG. These investigations yield a definitive or probable di-
agnosis in a good proportion of patients. If the patient is suffering from heart disease, or if the palpi-
tations are frequent or poorly tolerated, ambulatory ECG monitoring and electrophysiological study
should be undertaken. 

Holter monitoring (useful when symptoms occur daily) has a rather low sensitivity, while event
recorders (useful in compliant patients with infrequent palpitations that are fairly long-lasting) and
external loop recorders (recommended in cases of infrequent short-lasting palpitations associated
with hemodynamic impairment) have proved to have a higher sensitivity. The diagnostic yield of the
electrophysiological study (generally recommended when the recording attempts using ambulatory
ECG monitoring fail to provide a diagnosis) depends on the stimulation protocol used, the clinical
characteristics of the patients studied, and the type of arrhythmias induced. Implantable loop
recorders may be recommended in patients with rare, highly symptomatic palpitations associated or
not with hemodynamic impairment, when the other diagnostic modalities prove to be inconclusive.
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tients with syncope of unknown origin who underwent
loop recorder implantation, the clinical variables (age,
presence of heart disease) do not always point out those
patients who will develop prognostically unfavorable
arrhythmic disorders during follow-up.

Finally, regardless of the severity of the arrhythmia
responsible, frequent and long-lasting palpitations may
prove very troublesome, result in a significant impair-
ment of the patient’s quality of life, give rise to anxiety
and lead to frequent visits to the emergency depart-
ment3.

Diagnostic management of patients with
palpitations

In patients with palpitations it is essential to ascertain
the presence of structural heart disease and/or heart dis-
ease at risk of arrhythmias, and to obtain an ECG record-
ing during the episodes of palpitation. In all subjects
with palpitations, the first-line investigations will there-
fore include a thorough clinical history, careful objective
examination and 12-lead ECG at baseline and, if possi-
ble, during an episode of palpitations5. In some particu-
lar situations, it may be useful to perform blood analy-
ses, such as a full blood count, electrolytes, blood glu-
cose and thyroid function tests, and a psychiatric evalu-
ation6. Finally, effort stress testing is indicated in the
case of palpitations constantly associated with physical
exercise. The need for further investigations (echocar-
diogram, coronary angiography, etc.) will depend on the
nature of the suspected or ascertained heart disease. 

In a good proportion of patients, first-line investiga-
tions yield a definitive diagnosis of the cause of the pal-
pitations, or at least exclude the presence of major ar-
rhythmic disorders with reasonable certainty3. Indeed,
in subjects without significant heart disease or with

anxiety-based or extrasystolic palpitations, in whom
palpitations are sporadic, not sustained and well toler-
ated from the hemodynamic point of view, further in-
vestigations are not usually necessary. However, the
lack of an ECG recording during the episode of palpi-
tations allows us to make only a presumptive diagnosis
of the etiology of the palpitations. Indeed, it is not very
unusual for patients with unrecognized tachycardia at
initial medical evaluation to be diagnosed as suffering
from anxiety disorders7. In contrast, if the palpitations
are paroxysmal, frequent, sustained, poorly tolerated or
accompanied by other symptoms (such as syncope,
pre-syncope, etc.), or if the patient is suffering from
heart disease, second-line investigations should be un-
dertaken1 (Fig. 1). Second-line investigations include
ambulatory ECG monitoring (AECG) and electrophys-
iological study (EPS). In patients with structural heart
disease (for example patients with myocardial infarc-
tion) who suffer from paroxysmal tachycardiac palpita-
tions, or in those with palpitations preceding syncope,
EPS should generally precede AECG. In the other pa-
tients EPS normally follows AECG.

First-line investigations

Clinical history and physical examination. When as-
sessing the type of palpitations and the presence of
heart disease, the patient’s clinical history and physical
examination are of fundamental importance2. Palpita-
tions may have various causes, and a thorough anam-
nesis together with a careful physical examination may
be sufficient for an initial diagnosis, albeit presumptive. 

Electrocardiogram. Twelve-lead ECG recording dur-
ing the course of spontaneous symptoms constitutes the
gold standard for the diagnostic evaluation of palpita-
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Figure 1. Diagnostic flow-chart for patients with palpitations. AECG = ambulatory ECG monitoring; ECG = 12-lead electrocardiogram; EPS = elec-
trophysiological study; ILR = implantable loop recorder.



tions. Indeed, ECG recording is able to establish
whether or not the palpitations are associated with a
cardiac rhythm disorder and, in the majority of cases,
leads to the correct diagnosis of the responsible ar-
rhythmia2,3. However, in normal clinical practice, it is
not always possible to perform 12-lead ECG during a
spontaneous episode of palpitations. Indeed, the patient
must be able to get to the nearest emergency depart-
ment while the symptoms are still ongoing. This gener-
ally means that: the episode will have to be long-lasting
(at least 1 hour) and that the patient must have the lo-
gistical means of reaching the emergency facility and
not be prevented from doing so by the presence of oth-
er associated symptoms (syncope, pre-syncope, asthe-
nia, etc.). 

The ECG does, of course, yield valuable informa-
tion even when not performed during an episode of pal-
pitations, especially with regard to the presence of heart
disease or conduction abnormalities. A 12-lead ECG
therefore forms an integral part of the first-stage exam-
inations to be performed in patients with palpitations.

Ambulatory electrocardiographic monitoring

AECG documents the heart rhythm during the clini-
cal events and serves to establish, or exclude, an ar-
rhythmic cause of palpitations. It makes use of both ex-
ternal and implantable devices. External devices may
provide continuous “beat-to-beat” monitoring, as for
Holter and telemetry apparatuses, or intermittent moni-
toring, as for event recorders and loop recorders. Moni-
toring by means of implantable devices involves using
implantable loop recorders or the diagnostic functions of
pacemakers and implantable cardioverter-defibrillators. 

Event recorders. These are applied to the skin by the
patients themselves when the symptoms occur and pro-
vide a prospective 1-lead ECG recording lasting for a
few seconds. The optimum period of time during which
the event recorder should be used generally ranges
from 4 to 5 weeks8-10.

External loop recorders. These devices are continu-
ously connected to the patient by means of skin elec-
trodes. Equipped with a memory loop, they provide a 1-
3-lead ECG recording for a few minutes before and a
few minutes after their activation; the patient himself
activates the device by pressing a special button at the
time of symptom onset. The latest devices are also able
to record arrhythmic events automatically. The record-
ings made can subsequently be transmitted by tele-
phone to the patient’s medical center. The optimum du-
ration of external loop recorder monitoring ranges from
2 to 4 weeks11-14. 

Implantable loop recorders. Of similar size to a pace-
maker, loop recorders are implanted subcutaneously in

the left precordial region4. The implantable loop
recorder is equipped with a memory loop and, once ac-
tivated by the patient by means of a magnet, records
quite a good 1-lead ECG trace, both retrospectively and
prospectively, for several minutes. These devices are al-
so able to record arrhythmic events automatically. Im-
plantable loop recorders have a long monitoring capa-
bility lasting up to 18 months and are explanted once
the diagnosis has been made or the battery has run
down. 

Diagnostic yield. Prolonged AECG is regarded as di-
agnostic only when it is possible to establish a defini-
tive correlation between the palpitations and the ECG
recording15-17. Hence, in patients who do not develop
clinical symptoms during prolonged AECG, these in-
vestigations are deemed non-diagnostic. AECG there-
fore has a low negative predictive power. Holter and
loop recorders, which are also able to record arrhyth-
mic events automatically, are regarded as non-diagnos-
tic for the etiology of palpitations, even if the patient
has evidence of asymptomatic sustained supraventricu-
lar tachycardia, or ventricular tachycardia. Moreover, if
during monitoring more or less significant arrhythmias
emerge which, however, are not associated with
episodes of palpitations, one still cannot establish a di-
agnosis; it may however suggest and/or guide the exe-
cution of other examinations. The significance of such
arrhythmias must, in any case, be assessed on the basis
of their severity, their prevalence in the age group and
in the population to which the individual belongs, and
the presence of heart disease.

Holter monitoring, especially by means of the
newest generation devices, is also able to provide para-
meters for use in the prognostic stratification of the pa-
tient (especially of patients with post-infarction is-
chemic heart disease). Indeed, these newest devices are
able to evaluate various parameters such as heart rate
variability, duration of the QT interval, ECG signal-av-
eraging and ischemic modifications of the ST segment,
in addition to the presence of rhythm disorders. How-
ever, the presence of frequent ectopic ventricular beats
or non-sustained ventricular tachycardia, reduced heart
rate variability, increased QT dispersion, and the pres-
ence of ventricular post-potentials have no value in the
diagnosis of palpitations. 

Whenever it is possible to establish a correlation be-
tween the patient’s symptoms and an interpretable ECG
trace, the specificity of AECG, at least in formulating a
diagnosis of “arrhythmic palpitation” or “non-arrhyth-
mic palpitation”, is 100%. Indeed, the documentation
of a normal sinus rhythm during an episode of clinical-
ly manifest palpitations is the quickest way to exclude
an arrhythmic cause and to reassure the patient as to the
prognosis. The sensitivity of AECG is, on the other
hand, extremely variable and depends on the following
factors: monitoring technique, duration of monitoring,
patient compliance, and frequency of symptoms. 
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Holter monitoring has been shown to have a rather
low sensitivity (33-35%) in patients with palpitations
of unknown origin, i.e. patients in whom first-line ex-
aminations fail to establish the origin of their symp-
toms18. In a meta-analysis of seven studies conducted in
patients with syncope and/or palpitations of unknown
origin, the sensitivity of Holter monitoring was report-
ed to be only 22%19. Event and external loop recorders
have displayed a quite good sensitivity of 66-73% in
the study of palpitations of unknown origin18. Howev-
er, these data refer to patients with frequent palpita-
tions. To date, no data regarding the diagnostic yield of
implantable loop recorders in the study of palpitations
of unknown origin have been published in the litera-
ture.

Conditions diagnosed in patients with unexplained
palpitations. According to Zimetbaum and Joseph-
son1, most patients with palpitations of unexplained
origin who undergo prolonged AECG are found to have
benign atrial premature beats (0-13%), ventricular pre-
mature beats (12-36%), normal sinus rhythm (18-39%)
or sinus tachycardia (5-29%). Supraventricular tachy-
cardia accounts for a fairly high percentage of the con-
ditions diagnosed (4-18%), both in patients with heart
disease and in those without. Atrial fibrillation is also a
frequent finding in these patients (2-17%), while ven-
tricular tachycardia is much less common (0-2%), and
is typical of patients with severe structural or arrhyth-
mogenic heart disease.

Limits. AECG has some notable limits. Indeed, it is
not always possible to formulate a precise diagnosis of

the type of arrhythmia recorded. This is particularly
true when devices that provide a single ECG deriva-
tion, such as event recorders and loop recorders, are
used. For instance, it is not always easy to make a cor-
rect differential diagnosis between supraventricular
tachycardia with abnormal conduction and ventricular
tachycardia. Moreover, AECG is unable to distinguish
bradyarrhythmias due to a reflex mechanism from
those caused by an intrinsic disease of the cardiac con-
duction system; the prognostic and therapeutic impli-
cations of this are considerable. Finally, the technical
drawbacks of the various AECG devices are reported
in table I.

Indications. According to the American College of
Cardiology/American Heart Association15,16 and the
Italian guidelines for AECG17, recurrent palpitations
whose origin remains unknown after first-line investi-
gations represent a class I indication for AECG, but
“there are no specific guidelines that distinguish pa-
tients for whom it is appropriate to perform continuous
monitoring from those for whom intermittent AECG is
adequate”. In table I we have summarized our recom-
mendations for the use of AECG in patients with palpi-
tations. Implantable loop recorders are currently indi-
cated for the study of patients with transitory infrequent
symptoms and of those who are not sufficiently com-
pliant with other AECG recording devices15. These de-
vices have been used successfully for the study of syn-
cope4, in which they have shown a better cost-effec-
tiveness ratio than conventional tests20,21, and could al-
so prove useful for the study of palpitations of unknown
origin5,15,22. 
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Holter monitoring

LLow cost; possibility of
recording asymptomatic
arrhythmias

Monitoring limited to 24-
48 hours; the size may
prevent activities that may
trigger the arrhythmias

Daily palpitations; patients
who are unable to activate
a device for AECG

Event recorders

Low cost; quite long
monitoring duration

Short-lasting arrhythmias
are not recorded;
arrhythmic triggers are
not revealed; poor ECG
records; difficult to use

Compliant patients with
infrequent and fairly
long-lasting palpitations
unaccompanied by
hemodynamic impairment
that is likely to hinder use
of the device

External loop recorders

Retrospective and
prospective ECG records;
possibility of automatically
recording asymptomatic
arrhythmias

Monitoring cannot be
prolonged for more than
3-4 weeks; continual
maintenance is required;
the devices are
uncomfortable; quite poor
ECG records

Weekly short-lasting
palpitations associated with
hemodynamic impairment,
in very compliant patients

Implantable loop recorders

Retrospective and
prospective ECG records;
quite good ECG records;
monitoring capability up to
18 months; possibility of
automatically recording
asymptomatic arrhythmias

Invasiveness; risk of local
complications at the
implantation site; high cost

Monthly short-lasting
palpitations associated with
hemodynamic impairment;
when all the other
examinations prove
inconclusive

Advantages

Drawbacks

Indications

Table I. Recommendations for the use of ambulatory ECG monitoring (AECG) techniques in patients with palpitations.



Electrophysiological study

EPS may be performed, in accordance with stan-
dard protocols23, using two different techniques: trans-
esophageal EPS (at rest and during effort), and intra-
cardiac EPS (under pharmacological stress, if deemed
necessary). EPS does offer two very important advan-
tages: it enables us to correctly identify the type of ar-
rhythmia responsible for the palpitations; it allows for
ablation therapy of the arrhythmia itself during the
same session.

Diagnostic yield. In patients with unexplained palpita-
tions, EPS is regarded as diagnostic if it induces any
tachycardia accompanied by reproduction of the spon-
taneous symptoms, or if it induces sustained supraven-
tricular tachycardia (> 1 min) or sustained ventricular
tachycardia (> 30 s or requiring urgent interruption). It
is considered negative if it does not induce the above-
mentioned tachycardias. 

Only a few studies have used AECG to confirm the
results of EPS in the diagnostic evaluation of patients
with unexplained palpitations. The true diagnostic yield
of EPS is therefore only partially known. Moreover, the
diagnostic yield of EPS depends on the stimulation pro-
tocol used (aggressive protocols increase the sensitivity
of the test at the expense of the specificity), and on the
clinical characteristics of the patients studied. 

The specificity of EPS strongly depends upon the
type of induced arrhythmias. It is high, approaching
100%, when the induced arrhythmia is a sustained atrio-
ventricular nodal reentrant tachycardia, an atrioventric-
ular reentrant tachycardia, or a monomorphic sustained
ventricular tachycardia24-26. On the other hand, it is
rather variable, especially in patients with structural
heart disease, when the induced arrhythmia is atrial fib-
rillation, atrial flutter, non-sustained ventricular tachy-
cardia, polymorphic ventricular tachycardia, or ventric-
ular fibrillation26-32. 

The sensitivity of EPS in patients with documented
tachycardia (i.e. patients in whom a correlation between
symptoms and an interpretable ECG trace is available)
is quite good, ranging from 67 to 100% for atrioventric-
ular nodal reentrant tachycardia and atrioventricular
reentrant tachycardia24,28,33,34, and from 60 to 85% for
atrial fibrillation and atrial flutter27,28,30. Data about the
sensitivity of EPS in the evaluation of palpitations of un-
known origin are scant and incomplete6,23,25,35. The sen-
sitivity seems to depend on the type of palpitations eval-
uated. In young patients with unexplained palpitations
and without structural heart disease, EPS has proved to
have quite a good sensitivity – as evaluated in terms of
the reproduction of the patient’s spontaneous symptoms
– ranging from 58 to 87%25,36,37.

Limits. Intracardiac EPS is costly, invasive, and also
laden with some risk of complications, while trans-
esophageal EPS is cheaper, semi-invasive and very

rarely associated with significant complications. More-
over, in order to ascertain whether the arrhythmia in-
duced during this provocative test is the arrhythmia re-
sponsible for the patient’s clinical symptoms, it is gen-
erally necessary to establish the association between
the induced arrhythmia and the reproduction of the pa-
tient’s spontaneous symptoms. Indeed, EPS positivity
only reveals the presence of a pathological substrate,
which may (or may not) be responsible for the palpita-
tions. However, in the vast majority of the cases, when
the induced arrhythmia is a reentrant tachycardia, pa-
tients with palpitations of unknown origin identify the
induced arrhythmia as the cause of their symptoms.

Indications. According to the American College of
Cardiology/American Heart Association guidelines for
clinical intracardiac electrophysiological and catheter
ablation procedures23, “long-term ambulatory record-
ing is the most useful procedure for documenting a car-
diac rhythm associated with palpitations”, and “EPS is
used if recording attempts fail to provide an answer”.
EPS constitutes a class I indication in patients with un-
explained palpitations in whom a high pulse rate has
been documented by a qualified person, and in patients
with palpitations preceding syncope. EPS is a class II
indication in patients with clinically significant palpita-
tions, suspected of being of cardiac origin, in whom
symptoms are sporadic and cannot be documented. In
patients with heart disease EPS is generally performed
using the invasive method. In patients without heart dis-
ease, or with mild heart disease, EPS may also be per-
formed by means of the transesophageal technique.

Conclusions

In the majority of patients palpitations of unknown
origin are a benign condition, and the clinical history,
physical examinations and ECG are sufficient to yield
a diagnosis or to exclude major arrhythmic disorders.
On the contrary, in patients with heart disease, with
paroxysmal tachycardiac palpitations, or with con-
comitant cardiovascular symptoms, AECG and/or EPS
are deemed necessary. However, in this subgroup of pa-
tients the most safe and cost-effective diagnostic ap-
proach remains to be established.
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