
The term “syncope” is derived from synkope, the
Greek word that means “cutting short.” Syncope,
also “faint, passing out or feeling of faintness,” is
used for describing the loss of consciousness result-
ing from insufficient blood flow to the brain.1 The

origin of the term is often attributed to the eminent 19th cen-
tury neurologist Sir William R. Gowers (1845-1915).2 Lewis,
based on the electrical properties of the heart, redefined this
term later.3 However, the neuroanatomical connections
between the brain and heart have been known since the time
of Galen of Pergamon (AD 129-199).4

Together, arrhythmias and neurocardiogenic events are
responsible for more than three-fourths of unexplained faint-
ing. Numerous underlying conditions range from serious heart
disease to sudden reaction to orthostatic change in a healthy
person. Nevertheless, a few cases remain unexplained despite
the advances of new diagnostic tools.

Clinical Manifestations
Almost all neurocardiogenic syncopes occur in the standing
position, less commonly while sitting.5 The onset may be
abrupt or may rapidly follow warning symptoms like fatigue,
nausea, dizziness, sweating, pallor, blurred vision, abdominal
discomfort, headache, pins-and-needles, light-headedness,

rapid heart rate, or impaired hearing. These premonitory
symptoms can last a few seconds or a few minutes. Then, if
standing, the patient loses postural tone and falls down. This
often leads to unpleasant or painful consequences because
there is not enough time to protect oneself from injury before
losing consciousness. Witnesses typically describe that the
color of the face turns ashen-gray and the extremities get cold.
During this brief period myoclonic jerks can appear and can be
misdiagnosed as epilepsy. In the supine position, consciousness
returns within seconds. Mild tachycardia, diaphoresis, and
piloerection can be seen as a result of vagal and sympathetic
activity. However, some people, particularly the elderly, may
lose memory but recover completely. They may complain of
light-headedness, headache, and malaise. Full recovery may
take some hours. A slight syncope typically often subsides with
sitting or lying down promptly.

About 40 percent of patients with syncope have a history of
fainting after prolonged standing. Fainters seek medical atten-
tion only after several episodes have occurred. Many people
with neurocardiogenic syncope develop adaptive habits to
avoid fainting such as crossing their legs, walking around
instead of standing, frequently tightening their leg muscles, or
sitting or lying down when they feel warning symptoms. There
are no focal neurologic symptoms during and after these drop
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attacks unless the patient has a preexisting neurologic deficit or
new signs due to an accident.

Etiology and Pathophysiology
Transient loss of consciousness and postural tone that occurs
due to a sudden temporary failure of the autonomic nervous
system to maintain adequate blood pressure and heart rate is
termed as neurocardiogenic or neurally mediated syncope.
Neurocardiogenic syncope is one of the main causes of faint-
ing. By definition, both cardiac and cerebrovascular regulatory
mechanisms seem to be involved in pathogenesis.6 It can be
divided into four physiological forms depending on the
observed changes in blood pressure, heart rate, and cerebral
blood flow during the actual event:7-9 (1) vasovagal syncope, (2)
vasodepressor syncope, (3) vagal syncope, and (4) cerebral syn-
cope. The most common form (65 percent) is vasovagal syn-
cope in which blood pressure falls first followed by inappropri-
ate bradycardia. Neurocardiogenic syncope can be understood
as an early attempt of autonomic nervous system to support
hemostasis. Sometimes, a false alarm may be encountered in
hypersensitive people.10

The exact pathophysiological mechanism leading to sudden
hypotension and syncope is not fully understood. One theory
is that these episodes may arise from inappropriate activation

of stretch receptors in the left ventricle. Normally, while stand-
ing up, return of venous blood to the heart is reduced because
of excessive gravitational pooling. As a compensatory mecha-
nism, the heart begins to beat rapidly to restore the blood pres-
sure. In patients with neurocardiogenic syncope, stretch sensi-
tive mechanoreceptors in the left ventricular wall increase the
vagal tone after the inflow is decreased. This leads to paradox-
ical reflex peripheral vasodilatation and bradycardia.11 As a
result, the blood pressure drops and syncope occurs. Although
the basis of this disturbance is currently unknown, patients
appeared to show functional decrease of baroreceptor respon-
siveness during head-up tilt testing.12 This abnormal reflex
can be reproduced reliably with head upright tilt testing.13-16

Possibly this theory is not always valid because neurocardio-
genic syncope can also be seen in patients with deafferented
hearts.17

Patients often describe specific trigger situations such as
sudden upright position but also extreme emotional stress,
mental anguish, or the anticipation of physical pain or trauma.
Some situations such as defecation, micturition, or cough can
also act as a trigger.11 During a syncopal attack, peripheral vas-
cular mediators such as nitric oxide may play role in neurocar-
diogenic syncope.18 An alternative hypothesis is that the brain
itself has a key role in the initiation of syncope. This could be
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from a response to a signal generated elsewhere, or from altered
processing by central pathways, or by a combination of both.19

Studies on the role of the cerebral cortex in the control of the
autonomic nervous system suggest a parasympathetic control
center in the left hemisphere.20

Orthostatic hypotension is a cardinal sign of failure of the
sympathetic nervous system. Generally, reduction in systolic
blood pressure of at least 20mm Hg or diastolic of at least
10mm Hg with three minutes of standing is defined as ortho-
static hypotension. However, a smaller reduction can also cause
symptoms.11 Compensatory mechanisms that prevent volume
depletion are also impaired in elderly.21 Twenty percent of
patients with orthostatic hypotension are older than 65 years of
age. Orthostatic hypotension is frequently seen elderly patients
from intake of vasoactive medications and a concomitant
decrease in physiologic functions, such as baroreceptor sensi-
tivity. The decrease in venous return causes a concomitant
decrease in cardiac output and cerebral perfusion resulting in
syncope.22

Finally, there are a number of pharmacological agents that
cause or increase the effect of syncope. These include tricyclic
antidepressants, angiotensin converting enzyme inhibitors,
alpha-receptor blockers, phenothiazines, opiates, bromocrip-
tine, beta-blockers and ethanol.11

Epidemiology
Syncope is one of the most common medical complaints
encountered in clinical practice (especially in cardiology and
neurology). In one analysis, patients with syncope admitted to
the emergency department of an adult university hospital were

prospectively evaluated for one year. Definite syncope was had
by 1.21 percent. More than 63 percent of these patients had
neurally mediated syncope syndromes.23 Other epidemiological
studies (like OESIL-1, Osservatori Epidemiologico della
Sincope nel Lazio) showed similar results.24

In the young, syncope is commonly vasovagal; in the elder-
ly, carotid sinus hypersensitivity is typical.25 There is not any
significant gender difference.

Recurrent attacks can create significant functional impair-
ment. Six percent of patients having recurrent syncopes devel-
op permanent impairments such as fractures. If syncope occurs
while driving, not only could the life of the patient be placed
in jeopardy but other lives as well.11

The clustering neurocardiogenic syncope in some families
indicates a genetic background for least in some forms.26-27 A
recent study using both a case control and a small family-based
association about genotypes for the angiotensin converting
enzyme insertion and deletion polymorphism alone did not
show any relation with neurocardiogenic syncope. Further
studies should be planned to clarify the genotype and pheno-
type relationship in neurocardiogenic syncope and examine
other candidate genes such as serotonin receptor polymor-
phisms or noradrenaline transporter polymorphisms.28

Pregnant women typically have a systolic blood pressure in
the 90mm Hg to 110mm Hg range. Despite increased plasma
and red-cell volume, pregnant women may be predisposed to
neurocardiogenic syncope. In a study fiver percent of pregnant
woman experienced syncope, 28 percent had at least one syn-
copal attack, and 10 percent had presyncope recurrently.29

Recurrent syncope may be due to sinus arrest that was pro-
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Although pharmacological and pacemaker therapy is available, prevention of
syncopal episodes is still the best alternative. In spite of the complexity
of the pathophysiology of neurocardiogenic syncope, there are some maneuvers
that will prevent venous pooling. Walking at nonpeak hours, taking a short
cool shower, avoiding hot baths or saunas, and avoiding alcohol and excess
caffeine intake are some practical strategies for prevention. It is better to
walk instead of standing still. Crossing legs and muscle tensing can also
abort or delay impending faints. Appropriate fluid intake is important dur-
ing the hottest hours on summer days. If vasoactive agents are needed for vas-
cular problems, patients should contact their physicians for adjustment of
salt intake or drug regimens.
Additionally, water ingestion increases peripheral vascular resistance. Up

to 30mm Hg blood pressure increases were seen after two cups of tap water (at
room temperature) ingestion, five minutes before head-up tilt test. Careful
application of these maneuvers can greatly enhance their ability to tolerate
their illness.

Simple Strategies for Prevention

      



voked by compression of the inferior vena cava by the gravid
uterus.30 Simple supportive treatments are warranted and rarely
are medications necessary or desired. Recurrent syncope cou-
pled with peripheral edema should raise suspicion for car-
diomyopathy.

Differential Diagnosis
An accurate diagnosis of syncope is essential for prevention of
recurrences. Seizures, sleep disturbances, accidental falls and
some psychiatric conditions such as anxiety attacks and hyster-
ical reactions are sometimes confused with true syncope.
Together, neurocardiogenic syncope and arrhythmia account
for more than three-fourths of the causes of syncope, so it is
important that the diagnostic work-up should be focused on
these possibilities.

Cardiac arrhythmia is one of the main causes of syncope, as
blood circulation to the brain is reduced. Aortic or subaortic
stenosis often sets the stage for exertional syncope. Primary
pulmonary hypertension and obstruction of right ventricular
flow or intracardiac tumors may also be associated with this
type of syncope. Tetralogy of Fallot, characterized by pul-
monary stenosis, an opening in the interventricular septum,
malposition of the aorta over both ventricles, and hypertrophy
of the right ventricle, is a congenital abnormality of the heart
that leads to syncope especially in younger patients.1

Syncope is rarely caused by transient ischemic attack or
brain stem stroke.31 Although syncope is an uncommon mani-
festation of cerebrovascular disease, subarachnoid hemorrhage
may be signaled by a syncopal episode.1 About 20 percent of all
patients suffering from Guillain-Barre syndrome have symp-
toms of dysautonomia such as orthostatic hypotension.32

Neurocardiogenic syncope is also misdiagnosed as epileptic
seizures. Patients with complex partial epilepsy may have
symptoms that mimic the syncope prodrome, but post-ictal
confusion is notably absent in neurocardiogenic syncope.
Reports of convulsion from observers would support a diagno-
sis of seizure, but one must be careful not to attribute the sim-
ple muscle contractions that can be seen in hypoxia with con-
vulsion.33-35

Hysterical fainting is frequent and usually occurs during or
after emotional stress. Physical examination does not reveal any
abnormal findings such as changes in pulse rate or hypoten-
sion. The diagnosis is made on negative findings.

Hypoglycemia, acute blood loss, drugs, chronic fatigue syn-
drome, primary autonomic failure such as multiple system atro-
phy and pure autonomic failure, neurodegenerative disorders
and alcohol intake should be kept in mind during evaluation.

Diagnostic Workup
The workup of neurocardiogenic syncope is determined by the

health and age of the patient. A young, healthy patient who has
a single, characteristic episode of neurocardiogenic syncope
probably does not need an extensive examination. A normal
examination is reassuring and sufficient to allow conservative
treatment in younger aged patients without risk factors.
However, a patient with risk factors for vascular disease, or age
beyond the sixth decade, should have a detailed examination to
establish the diagnosis and eliminate other more significant
medical conditions. After obtaining a detailed medical history
and information from bystanders, examination should include
blood pressure measurement in each arm, orthostatic blood
pressure measurement, cardiac and neck auscultation, palpa-
tion of arteries of four extremities (deep venous thrombosis),
and cranial nerves and motor function. If the patient is older
and has vascular risk factors, an ECG is important.7 Recurrent
syncope despite a normal neurologic examination and ECG
should prompt referral for cardiac causes of syncope.36 Further
neurologic investigations are not useful.

Head-up tilt table evaluation with or without isoproterenol
infusion may confirm the diagnosis of syncope. This test is use-
ful for evaluating the efficacy of prophylactic medications in a
given patient, and also is a therapeutic option for self-training
of vascular tone.7,13-16,36-38 Guidelines for tilt-table testing have
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• seizures
• sleep disturbances
• accidental falls
• some psychiatric conditions
• anxiety attacks
• hysterical reactions
• cardiac arrhythmia
• transient ischemic attack
• brainstem stroke
• subarachnoid hemorrhage
• complex partial epilepsy
• hysterical fainting
• hypoglycemia
• acute blood loss
• drug use
• chronic fatigue syndrome
• primary autonomic failure
• multiple system atrophy
• pure autonomic failure
• neurodegenerative disorders
• alcohol intake

Table 1. Differential
Diagnosis of Syncope

       



been issued by the American College of Cardiology and the
European Society of Cardiology.39 A list of indications for tilt-
table testing can be found elsewhere.40 Although useful for
diagnosis of neurocardiogenic syncope, tilt-table testing has
not proved useful in determining the efficacy of therapy. If
head-up tilt test is positive-eliciting syncope from bradycardia
and hypotension, drug treatment is useful to prevent recur-
rences. After a negative test, no drugs are recommended.41

Combining head-up tilt test with lower body negative pressure
in a protocol can safely and reliably induce presyncope, even in
normal subjects.42 Pregnancy should be excluded prior to tilt-
table evaluation in women of childbearing age. Overall, the
sensitivity of tilt table testing in patients with otherwise unex-
plained syncope is 35 to 85 percent,13,14,41 and specificity is 90
percent.15

The value of duplex ultrasound, transcranial Doppler, and
cardiac echocardiography are uncertain in this disorder.36

Transcranial Doppler can be used to assess the links among the
cerebrovascular, cardiovascular, and respiratory systems during
head-up tilt test.43 One should consider evaluation of the neck
arteries if neck pain in present (dissection), or if the patient has
risk factors for cerebrovascular disease. Echocardiography is
useful when there is a suggestion of cardiac cause. A normal
echocardiogram correlates with an excellent prognosis;7 an
abnormal study excludes the diagnosis of neurocardiogenic
syncope.

Electroencephalography helps to distinguish syncope from

epilepsy. During neurocardiogenic syncope, pattern is charac-
terized by generalized theta slowing initially than followed by
hypersynchronous delta activity of high voltage. If cerebral
hypoperfusion persists, a complete flattening of tracing may
also be observed. The electroencephalography activity normal-
izes after syncope.44 Psychiatric referral is important if stress
trigger is a component, and if the attacks remain unexplained
after diagnostic workup and the patient is free of injury after
recurrent syncopes.36

Management 
Neurocardiogenic syncope has an excellent prognosis and
tends to cease with adequate prophylaxis. In an eight-year fol-
low-up study, it was found that long-term outcome of patients
with neurocardiogenic syncope was highly successful.45 In
another follow-up study, one of every five patients with neuro-
cardiogenic syncope had recurrences during up to six months.
However, only 8.2 percent of these patients presented with
more than two recurrences.46 Although educating patients will
prevent syncopal episodes, recurrence rate before treatment
may influence the effectiveness of therapy. Many young
patients have a complete cure.

Most cases of neurocardiogenic syncope do not require
drugs or extensive evaluation. Educating the patient and fami-
ly and avoiding syncope-creating conditions (e.g., blood draw-
ing, dehydration, prolonged standing) are the initial treatment.
Self-training with standing up, and leaning with upper back
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against a wall with the feet placed 15cm away from the wall for
up to 30 minutes twice a day, have been shown effective and safe
in patients with neurocardiogenic syncope.38 Tilt table training
has been considered as a first choice treatment for malignant and
recurrent neurocardiogenic syncope.38

Pharmacotherapy should be used only when necessary
because of frequent syncopal side effects of the drugs. Agents
such as beta-blockers (negative inotropic effects prevent
mechanoreceptor stimulation), serotonin reuptake inhibitors
(cerebral serotonin-receptor activation produces sympathetic
inhibition), and midodrine hydrochloride (vasoconstrictor) have
been demonstrated to be useful in some placebo-controlled tri-
als.41 Fludrocortisone acetate (volume expander), and
methylphenidate hydrochloride (cerebral stimulant) are also use-
ful. Disopyramide, a negative inotropic and vagolytic drug,
should only be used with caution because of the risk of life-
threatening ventricular tachyarrhythmia and tendency to precip-

itate urinary obstruction and glaucoma.11

Ephedra alkaloids increase blood pressure significantly in
patients with neurocardiogenic syncope. Ingestion with water
produces greater increase in blood pressure. On the other hand,
ephedra alkaloids should be used cautiously with or without
water ingestion because of its potential association with hemor-
rhagic strokes.47 Cardiac pacing might be recommended after
detailed cardiac evaluation. The role of pacemaker in the effica-
cy of pacing for neurocardiogenic syncope is still in discussion.
Patient selection is important if other treatment options were
not successful.48 PN

Adapted from MedLink® Neurology (www.medlink.com) with
permission.
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