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tonic-clonic, and atonic generalized seizures, and can be classified as
primary or secondary. The forms of epilepsy in which people remain
actively upright, i.e. sitting or standing (e.g. complex partial seizures
or absence epilepsy) are not regarded as TLOC, but sometimes they
are incorrectly diagnosed as syncope.

Psychogenic TLOC consists of two forms: one resembles epileptic
seizures (psychogenic non-epileptic seizures [PNES]) and one, with-
out gross movements, resembles syncope (psychogenic pseudosyn-
cope [PPS]).

The rare causes of TLOC only seldomly cause confusion with the
main TLOC forms, probably because in most cases they differ
enough clinically to be clearly not syncope. Both vertebrobasilar tran-
sient ischaemic attacks (TIAs) and subclavian steal syndrome are
associated with focal neurological signs. A subarachnoid haemor-
rhage may present with a short LOC, but the associated abrupt ex-
treme headache suggests the cause. In cyanotic breath-holding spells,
expiratory apnoea with hypoxia is the primary mechanism.10 So-
called ‘pallid breath-holding spells’ in children do not constitute a pri-
mary respiratory problem, but are cardioinhibitory reflex syncope.11

Table 4 lists the main features that distinguish syncope from dis-
orders that may be mistaken for syncope.

4. Diagnostic evaluation and
management according to risk
stratification

4.1 Initial evaluation
The clinical features characterizing TLOC are usually derived from his-
tory taking from patients and eyewitnesses. When a patient first presents

with possible TLOC, history taking should first establish whether there
was indeed a TLOC. Often, this allows a distinction between the major
TLOC groups. The flow diagram for the evaluation of TLOC is shown in
Figure 4. The initial evaluation should answer key questions:

(1) Was the event TLOC?

Figure 3 Pathophysiological basis of the classification of syncope.
ANS = autonomic nervous system; auton. = autonomic; BP =
blood pressure; OH = orthostatic hypotension; periph. =
peripheral; resist. = resistance.

Table 4 Conditions that may be incorrectly diagnosed
as syncope

Condition Characteristic features that distin-

guish from syncope

Generalized seizures See section 8, Table 10.

Complex partial seiz-

ures, absence epilepsy

No falls, yet unresponsive and later

amnesia

PPS or

“pseudocoma”

Duration of apparent LOC

lasting many minutes to hours; high

frequency, up to several times a day

Falls without TLOC No unresponsiveness or amnesia

Cataplexy Falls with flaccid paralysis and non-

responsive, yet no later amnesia

Intracerebral or sub-

arachnoid

haemorrhage

Consciousness may be progressively

reduced rather than immediately

lost. Accompanying severe head-

ache, other neurological signs

Vertebrobasilar TIA Always focal neurological signs and

symptoms, usually without LOC; if

consciousness is lost this usually lasts

longer than in TLOC.

Carotid TIA Consciousness is for all practical

purposes not lost in carotid TIAs,

but there are pronounced focal

neurological signs and symptoms

Subclavian steal

syndrome

Associated with focal neurological

signs

Metabolic disorders

including hypogly-

caemia, hypoxia,

hyperventilation with

hypocapnia

Duration much longer than in

TLOC; consciousness may be im-

paired instead of lost

Intoxication Duration much longer than in

TLOC; consciousness may be im-

paired instead of lost

Cardiac arrest LOC yet no spontaneous recovery

Coma Duration much longer than TLOC

LOC = loss of consciousness; PPS = psychogenic pseudosyncope; TIA = transient
ischaemic attack; TLOC = transient loss of consciousness.
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Definition und Pathogenese

„transienter, plötzlicher 
Bewusstseinsverlust 
aufgrund einer 
vorübergehenden, globalen
cerebralen Minderperfusion, 
mit spontanem 
Wiedererlangen des 
Bewusstseins.“
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Epidemiologie
cardiac rhythm may become dependent on subsidiary or escape
(often unreliable) pacemaker sites. Syncope occurs because the
delay before these pacemakers begin to ‘fire’ is long. In addition
these subsidiary pacemaker sites typically have relatively slow
rates (25–40 b.p.m.). Bradycardia also prolongs repolarization
and predisposes to polymorphic ventricular tachycardia (VT),
especially of the torsade de pointes type.

Syncope or near-syncope occurs at the onset of paroxysmal
tachycardia, before vascular compensation develops.18,19 Con-
sciousness is, in general, restored before tachycardia terminates.
If haemodynamics remain inadequate due to tachycardia, uncon-
sciousness is maintained. Recovery is then not spontaneous, no
longer classified as syncope, and constitutes cardiac arrest.

Several drugs can cause brady- and tachyarrhythmias. Many
antiarrhythmic drugs can cause bradycardia as a consequence of
their specific effect on sinus node function or AV conduction.
Syncope due to torsade de pointes is not uncommon, especially
in women, and is caused by drugs prolonging the QT interval. It
is particulary frequent in patients affected by the long QT
syndrome. QT-prolonging drugs belong to different categories,
i.e. antiarrhythmics, vasodilators, psychotropics, antimicrobials,
non-sedating antihistamines, etc. Much has been learned about
the inherited long QT syndrome through the collection of data
in an international registry. Far less is known about the
drug-induced syndrome because of the absence of a comprehen-
sive database. Only 1% of serious adverse reactions to drugs are
ever reported to the Food and Drug Administration (FDA).20,21

Owing to the wide variety of these drugs and the need for continu-
ous updating, this TF recommends accessing a dedicated website
(www.qtdrugs.org).

Structural disease
Structural cardiovascular diseases can cause syncope when circula-
tory demands outweigh the impaired ability of the heart to
increase its output. Table 4 lists the most frequent cardiovascular
diseases that can cause syncope. Syncope is of great concern
when it is associated with conditions in which there is fixed or
dynamic obstruction to left ventricular outflow. The basis for the
faint is inadequate blood flow due to mechanical obstruction.
Nonetheless, in several cases, syncope is not solely the result of
restricted CO, but may be in part due to an inappropriate reflex
or OH. For instance, in the setting of valvular aortic stenosis,
syncope is not solely the result of restricted CO, but may be in
part due to inappropriate reflex vasodilation and/or primary
cardiac arrhythmia. Furthermore, arrhythmias, particularly atrial
fibrillation, are frequently important causes of faint. Thus, the
mechanism of syncope may be multifactorial. To recognize the
heart as the cause of the problem is justified by the need to
correct the underlying structural disease, when possible.

1.3 Epidemiology

1.3.1 Prevalence of syncope in the
general population
Syncope is common in the general population and the first episode
presents at characteristic ages (Figure 5 ). About 1% of toddlers may

have a form of VVS.22,23 There is a very high prevalence of first
faints in patients between 10 and 30 years, with a peak of !47%
in females and 31% in males around the age of 15.24,25 Reflex
syncope is by far the most common cause. In contrast, the fre-
quency of epileptic seizures in a similar young age group is much
lower (,1%) and syncope from cardiac arrhythmia is even less
common.26 In a cohort study, only 5% of adults in the community
have a first syncope over the age of 40 years. The majority have
experienced reflex-mediated episodes as teenagers and adoles-
cents.26 Finally, there appears to be a peak above the age of 65
years in both males and females. In the Framingham study the inci-
dence of syncope shows a sharp rise after the age of 70 years, from
5.7 events per 1000 person-years in men aged 60–69, to 11.1 in
men aged 70–79.3,26 However, in older adults and elderly subjects
(.60 years) the lifetime cumulative incidence of syncope becomes
increasingly difficult to obtain due to recollection bias of fainting
episodes decades ago.26,27

1.3.2 Referral from the general
population to medical settings
A very small fraction of patients with syncope in the general popu-
lation, present in any clinical setting (Figure 6 ). In the Framingham
offspring study, 44% of the participants (mean age 51 years,

Figure 5 Schematic presentation of the distribution of age and
cumulative incidence of first episode of syncope in the general
population from subjects up to 80 years is shown. The data
from subjects 5–60 years come from a study by Ganzeboom
et al.24 The data from subjects ,5 years are based on those of
Lombroso et al.22 and those from subjects aged 60–80 years
on the study by Soteriades et al.3
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..A variety of terms are used that generally do not match the definitions
in this document closely enough to be used as synonyms of the defined
terms. For example, a ‘faint’ approximately conforms to syncope but
emphasizes vasovagal syncope (VVS) over other forms. A glossary of un-
certain terms is shown in section 1 of the Web Practical Instructions.

3.2 Classification and pathophysiology of
syncope and transient loss of
consciousness
3.2.1 Syncope

Table 3 provides a classification of the principal causes of syncope,
emphasizing groups of disorders with common pathophysiology,
presentation, and risk. Clinical features, epidemiology, prognosis, im-
pact on quality of life, and economic issues are shown in section 2 of
the Web Practical Instructions.

The pathophysiological classification centres on a fall in systemic
blood pressure (BP) with a decrease in global cerebral blood flow as
the defining characteristic of syncope. Figure 3 shows low BP and glo-
bal cerebral hypoperfusion as the central final common pathway of
syncope. A sudden cessation of cerebral blood flow for as short as
6–8 s can cause complete LOC. A systolic BP of 50–60 mmHg at
heart level, i.e. 30–45 mmHg at brain level in the upright position, will
cause LOC.8,9

Systemic BP is the product of cardiac output and total peripheral
resistance; a fall in either can cause syncope. However, in syncope,
both mechanisms often act together to a varying degree.

There are three primary causes of a low total peripheral resist-
ance. The first is decreased reflex activity causing vasodilatation
through withdrawal of sympathetic vasoconstriction: this is the

‘vasodepressive type’ of reflex syncope, seen in the outer ring in
Figure 3. The second is a functional impairment, and the third a struc-
tural impairment of the autonomic nervous system, with drug-
induced, primary, and secondary autonomic failure in the outer ring.
In autonomic failure, there is insufficient sympathetic vasoconstriction
in response to the upright position.

There are four primary causes of low cardiac output. The first is
a reflex bradycardia, known as cardioinhibitory reflex syncope.
The second concerns cardiovascular causes: arrhythmia, struc-
tural disease including pulmonary embolism, and pulmonary
hypertension. The third is inadequate venous return due to vol-
ume depletion or venous pooling. Finally, chronotropic and ino-
tropic incompetence through autonomic failure may impair
cardiac output.

Note that these primary mechanisms may interact in different
ways: firstly, venous pooling and inadequate venous return is also a
factor that can trigger an inappropriate reflex in orthostatic reflex
syncope; secondly, a low total peripheral resistance may cause ven-
ous pooling of blood below the diaphragm, in turn decreasing venous
return and consequently cardiac output.

The three main groups of syncope, i.e. reflex, cardiovascular, and
secondary to orthostatic hypertension (OH), are shown outside the
rings in Figure 3. Both reflex syncope and OH span the two main
pathophysiological mechanisms.

3.2.2 Non-syncopal forms of (real or apparent) transient

loss of consciousness

Only those forms of epilepsy in which normal motor control is lost,
so patients may fall, are included in Figure 2. These are tonic, clonic,

Generalized:
- Tonic
- Clonic
- Tonic-clonic
- Atonic

Psychogenic
  pseudosyncope (PPS)
Psychogenic non-epileptic
  seizures (PNES)

Figure 2 Syncope in the context of transient loss of consciousness. Non-traumatic transient loss of consciousness is classified into one of four
groupings: syncope, epileptic seizures, psychogenic transient loss of consciousness, and a miscellaneous group of rare causes. This order represents
their rate of occurrence. Combinations occur; e.g. non-traumatic transient loss of consciousness causes can cause falls with concussion, in which case
transient loss of consciousness is both traumatic and non-traumatic. TIA = transient ischaemic attack; TLOC = transient loss of consciousness.

1890 ESC Guidelines

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article-abstract/39/21/1883/4939241 by guest on 06 January 2019

„Transient Loss Of Consciousness“

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..A variety of terms are used that generally do not match the definitions
in this document closely enough to be used as synonyms of the defined
terms. For example, a ‘faint’ approximately conforms to syncope but
emphasizes vasovagal syncope (VVS) over other forms. A glossary of un-
certain terms is shown in section 1 of the Web Practical Instructions.

3.2 Classification and pathophysiology of
syncope and transient loss of
consciousness
3.2.1 Syncope

Table 3 provides a classification of the principal causes of syncope,
emphasizing groups of disorders with common pathophysiology,
presentation, and risk. Clinical features, epidemiology, prognosis, im-
pact on quality of life, and economic issues are shown in section 2 of
the Web Practical Instructions.

The pathophysiological classification centres on a fall in systemic
blood pressure (BP) with a decrease in global cerebral blood flow as
the defining characteristic of syncope. Figure 3 shows low BP and glo-
bal cerebral hypoperfusion as the central final common pathway of
syncope. A sudden cessation of cerebral blood flow for as short as
6–8 s can cause complete LOC. A systolic BP of 50–60 mmHg at
heart level, i.e. 30–45 mmHg at brain level in the upright position, will
cause LOC.8,9

Systemic BP is the product of cardiac output and total peripheral
resistance; a fall in either can cause syncope. However, in syncope,
both mechanisms often act together to a varying degree.

There are three primary causes of a low total peripheral resist-
ance. The first is decreased reflex activity causing vasodilatation
through withdrawal of sympathetic vasoconstriction: this is the

‘vasodepressive type’ of reflex syncope, seen in the outer ring in
Figure 3. The second is a functional impairment, and the third a struc-
tural impairment of the autonomic nervous system, with drug-
induced, primary, and secondary autonomic failure in the outer ring.
In autonomic failure, there is insufficient sympathetic vasoconstriction
in response to the upright position.

There are four primary causes of low cardiac output. The first is
a reflex bradycardia, known as cardioinhibitory reflex syncope.
The second concerns cardiovascular causes: arrhythmia, struc-
tural disease including pulmonary embolism, and pulmonary
hypertension. The third is inadequate venous return due to vol-
ume depletion or venous pooling. Finally, chronotropic and ino-
tropic incompetence through autonomic failure may impair
cardiac output.

Note that these primary mechanisms may interact in different
ways: firstly, venous pooling and inadequate venous return is also a
factor that can trigger an inappropriate reflex in orthostatic reflex
syncope; secondly, a low total peripheral resistance may cause ven-
ous pooling of blood below the diaphragm, in turn decreasing venous
return and consequently cardiac output.

The three main groups of syncope, i.e. reflex, cardiovascular, and
secondary to orthostatic hypertension (OH), are shown outside the
rings in Figure 3. Both reflex syncope and OH span the two main
pathophysiological mechanisms.

3.2.2 Non-syncopal forms of (real or apparent) transient

loss of consciousness

Only those forms of epilepsy in which normal motor control is lost,
so patients may fall, are included in Figure 2. These are tonic, clonic,

Generalized:
- Tonic
- Clonic
- Tonic-clonic
- Atonic

Psychogenic
  pseudosyncope (PPS)
Psychogenic non-epileptic
  seizures (PNES)

Figure 2 Syncope in the context of transient loss of consciousness. Non-traumatic transient loss of consciousness is classified into one of four
groupings: syncope, epileptic seizures, psychogenic transient loss of consciousness, and a miscellaneous group of rare causes. This order represents
their rate of occurrence. Combinations occur; e.g. non-traumatic transient loss of consciousness causes can cause falls with concussion, in which case
transient loss of consciousness is both traumatic and non-traumatic. TIA = transient ischaemic attack; TLOC = transient loss of consciousness.

1890 ESC Guidelines

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article-abstract/39/21/1883/4939241 by guest on 06 January 2019

Brignole et al. EHJ 2018



Synkopenabklärung

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..A variety of terms are used that generally do not match the definitions
in this document closely enough to be used as synonyms of the defined
terms. For example, a ‘faint’ approximately conforms to syncope but
emphasizes vasovagal syncope (VVS) over other forms. A glossary of un-
certain terms is shown in section 1 of the Web Practical Instructions.

3.2 Classification and pathophysiology of
syncope and transient loss of
consciousness
3.2.1 Syncope

Table 3 provides a classification of the principal causes of syncope,
emphasizing groups of disorders with common pathophysiology,
presentation, and risk. Clinical features, epidemiology, prognosis, im-
pact on quality of life, and economic issues are shown in section 2 of
the Web Practical Instructions.

The pathophysiological classification centres on a fall in systemic
blood pressure (BP) with a decrease in global cerebral blood flow as
the defining characteristic of syncope. Figure 3 shows low BP and glo-
bal cerebral hypoperfusion as the central final common pathway of
syncope. A sudden cessation of cerebral blood flow for as short as
6–8 s can cause complete LOC. A systolic BP of 50–60 mmHg at
heart level, i.e. 30–45 mmHg at brain level in the upright position, will
cause LOC.8,9

Systemic BP is the product of cardiac output and total peripheral
resistance; a fall in either can cause syncope. However, in syncope,
both mechanisms often act together to a varying degree.

There are three primary causes of a low total peripheral resist-
ance. The first is decreased reflex activity causing vasodilatation
through withdrawal of sympathetic vasoconstriction: this is the

‘vasodepressive type’ of reflex syncope, seen in the outer ring in
Figure 3. The second is a functional impairment, and the third a struc-
tural impairment of the autonomic nervous system, with drug-
induced, primary, and secondary autonomic failure in the outer ring.
In autonomic failure, there is insufficient sympathetic vasoconstriction
in response to the upright position.

There are four primary causes of low cardiac output. The first is
a reflex bradycardia, known as cardioinhibitory reflex syncope.
The second concerns cardiovascular causes: arrhythmia, struc-
tural disease including pulmonary embolism, and pulmonary
hypertension. The third is inadequate venous return due to vol-
ume depletion or venous pooling. Finally, chronotropic and ino-
tropic incompetence through autonomic failure may impair
cardiac output.

Note that these primary mechanisms may interact in different
ways: firstly, venous pooling and inadequate venous return is also a
factor that can trigger an inappropriate reflex in orthostatic reflex
syncope; secondly, a low total peripheral resistance may cause ven-
ous pooling of blood below the diaphragm, in turn decreasing venous
return and consequently cardiac output.

The three main groups of syncope, i.e. reflex, cardiovascular, and
secondary to orthostatic hypertension (OH), are shown outside the
rings in Figure 3. Both reflex syncope and OH span the two main
pathophysiological mechanisms.

3.2.2 Non-syncopal forms of (real or apparent) transient

loss of consciousness

Only those forms of epilepsy in which normal motor control is lost,
so patients may fall, are included in Figure 2. These are tonic, clonic,

Generalized:
- Tonic
- Clonic
- Tonic-clonic
- Atonic

Psychogenic
  pseudosyncope (PPS)
Psychogenic non-epileptic
  seizures (PNES)

Figure 2 Syncope in the context of transient loss of consciousness. Non-traumatic transient loss of consciousness is classified into one of four
groupings: syncope, epileptic seizures, psychogenic transient loss of consciousness, and a miscellaneous group of rare causes. This order represents
their rate of occurrence. Combinations occur; e.g. non-traumatic transient loss of consciousness causes can cause falls with concussion, in which case
transient loss of consciousness is both traumatic and non-traumatic. TIA = transient ischaemic attack; TLOC = transient loss of consciousness.
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(2) In case of TLOC, is it of syncopal or non-syncopal origin?
(3) In case of suspected syncope, is there a clear aetiological diagnosis

(see section 4.1.1)?
(4) Is there evidence to suggest a high risk of cardiovascular events or

death (see section 4.1.2)?

TLOC has four specific characteristics: short duration, abnor-
mal motor control, loss of responsiveness, and amnesia for
the period of LOC (for an explanation of the clinical features of
TLOC see Web Table 4 in section 4.1 of the Web Practical
Instructions).

TLOC is probably syncope when: (i) there are signs and symptoms
specific for reflex syncope, syncope due to OH, or cardiac syncope,
and (ii) signs and symptoms specific for other forms of TLOC (head
trauma, epileptic seizures, psychogenic TLOC, and/or rare causes)
are absent. Practical instructions for history taking are given in sec-
tions 3 and 4 of the Web Practical Instructions.

When epileptic seizures or psychogenic attacks are likely, appro-
priate steps should be taken. By using a detailed clinical history, phys-
icians can differentiate syncope from other forms of TLOC in

approximately 60% of cases.12 For non-syncopal TLOC, refer to sec-
tions 7 and 8.

4.1.1 Diagnosis of syncope

The starting point of the diagnostic evaluation of TLOC of suspected
syncopal nature is the initial syncope evaluation, which consists of:

• Careful history taking concerning present and previous attacks, as
well as eyewitness accounts, in person or through a telephone
interview.

• Physical examination, including supine and standing BP
measurements.

• Electrocardiogram (ECG).

Based on these findings, additional examinations may be per-
formed when needed (see section 4.2):

• Immediate ECG monitoring when there is a suspicion of arrhyth-
mic syncope.

• Echocardiogram when there is previous known heart disease,
data suggestive of structural heart disease, or syncope secondary
to cardiovascular cause.

Figure 4 Flow diagram for the initial evaluation and risk stratification of patients with syncope. BP = blood pressure; ECG = electrocardiogram;
H&P exam = history and physical examination; TLOC = transient loss of consciousness.
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1) Bestätigen der Diagnose TLOC und Synkope

2) Initiale Evaluation:
• Anamnese & KU
• Vitalparameter (RR im liegen+stehen),
• EKG
• TTE bei bekannter HK  o. Hinweisen in 

der KU
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Synkopenabklärung: Schellong Test / Orthostatische HypotonieActive standing

Recommendations Classa Levelb

Indications

Intermittent determination by sphygmomanometer of BP and HR while supine and during active standing for 3 min are indi-

cated at initial syncope evaluation.20,103,104 I C

Continuous beat-to-beat non-invasive BP and HR measurement may be preferred when short-lived BP variations are sus-

pected, such as in initial OH.20,103,104 IIb C

Diagnostic criteria

Syncope due to OH is confirmed when there is a fall in systolic BP from baseline value >_20 mmHg or diastolic BP >_10

mmHg, or a decrease in systolic BP to <90 mmHg that reproduces spontaneous symptoms.6,20,103,104 I C

Syncope due to OH should be considered likely when there is an asymptomatic fall in systolic BP from baseline value >_20

mmHg or diastolic BP >_10 mmHg, or a decrease in systolic BP to <90 mmHg, and symptoms (from history) are consistent

with OH.6,20,103,104

IIa C

Syncope due to OH should be considered likely when there is a symptomatic fall in systolic BP from baseline value >_20

mmHg or diastolic BP >_10 mmHg, or a decrease in systolic BP to <90 mmHg, and not all of the features (from history) are

suggestive of OH.6,20,103,104

IIa C

POTS should be considered likely when there is an orthostatic HR increase (>30 b.p.m. or to >120 b.p.m. within 10 min of

active standing) in the absence of OH that reproduces spontaneous symptoms.6,20,103,104 IIa C

Syncope due to OH may be considered possible when there is an asymptomatic fall in systolic BP from baseline value >_20

mmHg or diastolic BP >_10 mmHg, or a decrease in systolic BP to <90 mmHg, and symptoms (from history) are less consis-

tent with OH.6,20,103,104
IIb C

BP = blood pressure; b.p.m. = beats per min; OH = orthostatic hypotension; HR = heart rate; POTS = postural orthostatic tachycardia syndrome.
aClass of recommendation.
bLevel of evidence.

Table 8 Association of orthostatic intolerance and orthostatic hypotension

History of syncope and orthostatic complaints

Highly suggestive of OH: syncope and pre-

syncope are present during standing, absent

while lying, and less severe or absent while sit-

ting; a predilection for the morning; sitting or

lying down must help; complaints may get

worse immediately after exercise, after meals

or in high temperatures; no “autonomic

activation”

Possibly due to OH: not all of the features

highly suggestive of OH are present

Supine and standing

BP measurement

Symptomatic abnormal BP fall Syncope is due to OH (Class I) Syncope is likely due to OH (Class IIa)

Asymptomatic abnormal BP fall Syncope is likely due to OH (Class IIa) Syncope may be due to OH (Class IIb)

No abnormal BP drop Unproven Unproven

BP = blood pressure; OH = orthostatic hypotension.
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Intermittent determination .. of BP and HR while 
supine and during active standing for 3 min are 
indicated at initial syncope evaluation

Synkope bei orthostatischer Hypotonie
systolischer RR ↓ >20mmHg o. diast. RR ↓ >10 mmHg
Systolischer RR ↓ <90 mmHg + spontane Symptome

Active standing

Recommendations Classa Levelb

Indications

Intermittent determination by sphygmomanometer of BP and HR while supine and during active standing for 3 min are indi-

cated at initial syncope evaluation.20,103,104 I C

Continuous beat-to-beat non-invasive BP and HR measurement may be preferred when short-lived BP variations are sus-

pected, such as in initial OH.20,103,104 IIb C

Diagnostic criteria

Syncope due to OH is confirmed when there is a fall in systolic BP from baseline value >_20 mmHg or diastolic BP >_10

mmHg, or a decrease in systolic BP to <90 mmHg that reproduces spontaneous symptoms.6,20,103,104 I C

Syncope due to OH should be considered likely when there is an asymptomatic fall in systolic BP from baseline value >_20

mmHg or diastolic BP >_10 mmHg, or a decrease in systolic BP to <90 mmHg, and symptoms (from history) are consistent

with OH.6,20,103,104

IIa C

Syncope due to OH should be considered likely when there is a symptomatic fall in systolic BP from baseline value >_20

mmHg or diastolic BP >_10 mmHg, or a decrease in systolic BP to <90 mmHg, and not all of the features (from history) are

suggestive of OH.6,20,103,104

IIa C

POTS should be considered likely when there is an orthostatic HR increase (>30 b.p.m. or to >120 b.p.m. within 10 min of

active standing) in the absence of OH that reproduces spontaneous symptoms.6,20,103,104 IIa C

Syncope due to OH may be considered possible when there is an asymptomatic fall in systolic BP from baseline value >_20

mmHg or diastolic BP >_10 mmHg, or a decrease in systolic BP to <90 mmHg, and symptoms (from history) are less consis-

tent with OH.6,20,103,104
IIb C

BP = blood pressure; b.p.m. = beats per min; OH = orthostatic hypotension; HR = heart rate; POTS = postural orthostatic tachycardia syndrome.
aClass of recommendation.
bLevel of evidence.

Table 8 Association of orthostatic intolerance and orthostatic hypotension

History of syncope and orthostatic complaints

Highly suggestive of OH: syncope and pre-

syncope are present during standing, absent

while lying, and less severe or absent while sit-

ting; a predilection for the morning; sitting or

lying down must help; complaints may get

worse immediately after exercise, after meals

or in high temperatures; no “autonomic

activation”

Possibly due to OH: not all of the features

highly suggestive of OH are present

Supine and standing

BP measurement

Symptomatic abnormal BP fall Syncope is due to OH (Class I) Syncope is likely due to OH (Class IIa)

Asymptomatic abnormal BP fall Syncope is likely due to OH (Class IIa) Syncope may be due to OH (Class IIb)

No abnormal BP drop Unproven Unproven

BP = blood pressure; OH = orthostatic hypotension.
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Prävalenz OH 
§ Alter > 70 Jahre 20%
§ Parkinson 50%

§ Hypertonie 15–30%
§ Diabetes 25%
§ Niereninsuffizienz bis 40%



Synkope während/nach: Schmerz, Angst, langem Stehen + typische vagale Prodromi

Vaso-Vagale Synkope

Synkope während/nach: Miktion, GI-Reiz, Husten, Niesen, Blasinstrument, nach Sport

Situationssynkope

Synkope im Stehen + orthostatischer Hypotonie

Orthostatische Synkope

Diagnose benigner Synkopen nach initialer Abklärung 
..
..
..
..
..
..
..
..
..
..
..• Carotid sinus massage (CSM) in patients aged >40 years.

• Head-up tilt testing when there is suspicion of syncope due to
OH or reflex syncope.

• Blood tests when clinically indicated, e.g. haematocrit or haemo-
globin when haemorrhage is suspected, oxygen saturation and
blood gas analysis when hypoxia is suspected, troponin when car-
diac ischaemia-related syncope is suspected, or D-dimer when
pulmonary embolism is suspected, etc.

Even if there is no independent gold/reference standard to diag-

nose syncope, there is strong consensus that the initial evalu-

ation may lead to certain or highly likely diagnosis when the

diagnostic criteria listed in the table of recommendations are

met.

Diagnostic criteria with initial evaluation

Recommendations Classa Levelb

Reflex syncope and OH

VVS is highly probable if syncope is precipitated by pain, fear, or standing, and is associated with typical progressive prodrome

(pallor, sweating, and/or nausea).8,13–17 I C

Situational reflex syncope is highly probable if syncope occurs during or immediately after specific triggers, listed in

Table 3.8,13–17 I C

Syncope due to OH is confirmed when syncope occurs while standing and there is concomitant significant OH.18–24 I C

In the absence of the above criteria, reflex syncope and OH should be considered likely when the features that suggest reflex

syncope or OH are present and the features that suggest cardiac syncope are absent (see Table 5).
IIa C

Cardiac syncope

Arrhythmic syncope is highly probable when the ECG shows25–39:

• Persistent sinus bradycardia <40 b.p.m. or sinus pauses >3 s in awake state and in absence of physical training;

• Mobitz II second- and third-degree AV block;

• Alternating left and right BBB;

• VT or rapid paroxysmal SVT;

• Non-sustained episodes of polymorphic VT and long or short QT interval; or

• Pacemaker or ICD malfunction with cardiac pauses.

I C

Cardiac ischaemia-related syncope is confirmed when syncope presents with evidence of acute myocardial ischaemia with or

without myocardial infarction.25–39 I C

Syncope due to structural cardiopulmonary disorders is highly probable when syncope presents in patients with prolapsing

atrial myxoma, left atrial ball thrombus, severe aortic stenosis, pulmonary embolus, or acute aortic dissection.
I C

Additional advice and clinical perspectives

The initial syncope evaluation, as described in this document, can define the cause of syncope in most patients. Strict adherence to the above defin-

itions of VVS and situational reflex syncope, and of syncope due to OH, can be considered certain or highly likely irrespective of the presence of

any other abnormal finding. In young subjects with unexplained syncope and no history of cardiac disease, no family history of sudden death, no su-

pine syncope or syncope during sleep or exercise, no unusual triggers, and a normal ECG, the chance of cardiac syncope is very low. SCD rates in

subjects <35 years amount to 1 – 3/100 000.

AV = atrioventricular; BBB = bundle branch block; b.p.m. = beats per minute; ECG = electrocardiogram; ICD = implantable cardioverter defibrillator; OH = orthostatic hypo-
tension; SCD = sudden cardiac death; SVT = supraventricular tachycardia; VT = ventricular tachycardia; VVS = vasovagal syncope.
aClass of recommendation.
bLevel of evidence.
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..• Carotid sinus massage (CSM) in patients aged >40 years.
• Head-up tilt testing when there is suspicion of syncope due to

OH or reflex syncope.
• Blood tests when clinically indicated, e.g. haematocrit or haemo-

globin when haemorrhage is suspected, oxygen saturation and
blood gas analysis when hypoxia is suspected, troponin when car-
diac ischaemia-related syncope is suspected, or D-dimer when
pulmonary embolism is suspected, etc.

Even if there is no independent gold/reference standard to diag-

nose syncope, there is strong consensus that the initial evalu-

ation may lead to certain or highly likely diagnosis when the

diagnostic criteria listed in the table of recommendations are

met.

Diagnostic criteria with initial evaluation

Recommendations Classa Levelb

Reflex syncope and OH

VVS is highly probable if syncope is precipitated by pain, fear, or standing, and is associated with typical progressive prodrome

(pallor, sweating, and/or nausea).8,13–17 I C

Situational reflex syncope is highly probable if syncope occurs during or immediately after specific triggers, listed in

Table 3.8,13–17 I C

Syncope due to OH is confirmed when syncope occurs while standing and there is concomitant significant OH.18–24 I C

In the absence of the above criteria, reflex syncope and OH should be considered likely when the features that suggest reflex

syncope or OH are present and the features that suggest cardiac syncope are absent (see Table 5).
IIa C

Cardiac syncope

Arrhythmic syncope is highly probable when the ECG shows25–39:

• Persistent sinus bradycardia <40 b.p.m. or sinus pauses >3 s in awake state and in absence of physical training;

• Mobitz II second- and third-degree AV block;

• Alternating left and right BBB;

• VT or rapid paroxysmal SVT;

• Non-sustained episodes of polymorphic VT and long or short QT interval; or

• Pacemaker or ICD malfunction with cardiac pauses.

I C

Cardiac ischaemia-related syncope is confirmed when syncope presents with evidence of acute myocardial ischaemia with or

without myocardial infarction.25–39 I C

Syncope due to structural cardiopulmonary disorders is highly probable when syncope presents in patients with prolapsing

atrial myxoma, left atrial ball thrombus, severe aortic stenosis, pulmonary embolus, or acute aortic dissection.
I C

Additional advice and clinical perspectives

The initial syncope evaluation, as described in this document, can define the cause of syncope in most patients. Strict adherence to the above defin-

itions of VVS and situational reflex syncope, and of syncope due to OH, can be considered certain or highly likely irrespective of the presence of

any other abnormal finding. In young subjects with unexplained syncope and no history of cardiac disease, no family history of sudden death, no su-

pine syncope or syncope during sleep or exercise, no unusual triggers, and a normal ECG, the chance of cardiac syncope is very low. SCD rates in

subjects <35 years amount to 1 – 3/100 000.

AV = atrioventricular; BBB = bundle branch block; b.p.m. = beats per minute; ECG = electrocardiogram; ICD = implantable cardioverter defibrillator; OH = orthostatic hypo-
tension; SCD = sudden cardiac death; SVT = supraventricular tachycardia; VT = ventricular tachycardia; VVS = vasovagal syncope.
aClass of recommendation.
bLevel of evidence.
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..• Carotid sinus massage (CSM) in patients aged >40 years.
• Head-up tilt testing when there is suspicion of syncope due to

OH or reflex syncope.
• Blood tests when clinically indicated, e.g. haematocrit or haemo-

globin when haemorrhage is suspected, oxygen saturation and
blood gas analysis when hypoxia is suspected, troponin when car-
diac ischaemia-related syncope is suspected, or D-dimer when
pulmonary embolism is suspected, etc.

Even if there is no independent gold/reference standard to diag-

nose syncope, there is strong consensus that the initial evalu-

ation may lead to certain or highly likely diagnosis when the

diagnostic criteria listed in the table of recommendations are

met.

Diagnostic criteria with initial evaluation

Recommendations Classa Levelb

Reflex syncope and OH

VVS is highly probable if syncope is precipitated by pain, fear, or standing, and is associated with typical progressive prodrome

(pallor, sweating, and/or nausea).8,13–17 I C

Situational reflex syncope is highly probable if syncope occurs during or immediately after specific triggers, listed in

Table 3.8,13–17 I C

Syncope due to OH is confirmed when syncope occurs while standing and there is concomitant significant OH.18–24 I C

In the absence of the above criteria, reflex syncope and OH should be considered likely when the features that suggest reflex

syncope or OH are present and the features that suggest cardiac syncope are absent (see Table 5).
IIa C

Cardiac syncope

Arrhythmic syncope is highly probable when the ECG shows25–39:

• Persistent sinus bradycardia <40 b.p.m. or sinus pauses >3 s in awake state and in absence of physical training;

• Mobitz II second- and third-degree AV block;

• Alternating left and right BBB;

• VT or rapid paroxysmal SVT;

• Non-sustained episodes of polymorphic VT and long or short QT interval; or

• Pacemaker or ICD malfunction with cardiac pauses.

I C

Cardiac ischaemia-related syncope is confirmed when syncope presents with evidence of acute myocardial ischaemia with or

without myocardial infarction.25–39 I C

Syncope due to structural cardiopulmonary disorders is highly probable when syncope presents in patients with prolapsing

atrial myxoma, left atrial ball thrombus, severe aortic stenosis, pulmonary embolus, or acute aortic dissection.
I C

Additional advice and clinical perspectives

The initial syncope evaluation, as described in this document, can define the cause of syncope in most patients. Strict adherence to the above defin-

itions of VVS and situational reflex syncope, and of syncope due to OH, can be considered certain or highly likely irrespective of the presence of

any other abnormal finding. In young subjects with unexplained syncope and no history of cardiac disease, no family history of sudden death, no su-

pine syncope or syncope during sleep or exercise, no unusual triggers, and a normal ECG, the chance of cardiac syncope is very low. SCD rates in

subjects <35 years amount to 1 – 3/100 000.

AV = atrioventricular; BBB = bundle branch block; b.p.m. = beats per minute; ECG = electrocardiogram; ICD = implantable cardioverter defibrillator; OH = orthostatic hypo-
tension; SCD = sudden cardiac death; SVT = supraventricular tachycardia; VT = ventricular tachycardia; VVS = vasovagal syncope.
aClass of recommendation.
bLevel of evidence.
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(2) In case of TLOC, is it of syncopal or non-syncopal origin?
(3) In case of suspected syncope, is there a clear aetiological diagnosis

(see section 4.1.1)?
(4) Is there evidence to suggest a high risk of cardiovascular events or

death (see section 4.1.2)?

TLOC has four specific characteristics: short duration, abnor-
mal motor control, loss of responsiveness, and amnesia for
the period of LOC (for an explanation of the clinical features of
TLOC see Web Table 4 in section 4.1 of the Web Practical
Instructions).

TLOC is probably syncope when: (i) there are signs and symptoms
specific for reflex syncope, syncope due to OH, or cardiac syncope,
and (ii) signs and symptoms specific for other forms of TLOC (head
trauma, epileptic seizures, psychogenic TLOC, and/or rare causes)
are absent. Practical instructions for history taking are given in sec-
tions 3 and 4 of the Web Practical Instructions.

When epileptic seizures or psychogenic attacks are likely, appro-
priate steps should be taken. By using a detailed clinical history, phys-
icians can differentiate syncope from other forms of TLOC in

approximately 60% of cases.12 For non-syncopal TLOC, refer to sec-
tions 7 and 8.

4.1.1 Diagnosis of syncope

The starting point of the diagnostic evaluation of TLOC of suspected
syncopal nature is the initial syncope evaluation, which consists of:

• Careful history taking concerning present and previous attacks, as
well as eyewitness accounts, in person or through a telephone
interview.

• Physical examination, including supine and standing BP
measurements.

• Electrocardiogram (ECG).

Based on these findings, additional examinations may be per-
formed when needed (see section 4.2):

• Immediate ECG monitoring when there is a suspicion of arrhyth-
mic syncope.

• Echocardiogram when there is previous known heart disease,
data suggestive of structural heart disease, or syncope secondary
to cardiovascular cause.

Figure 4 Flow diagram for the initial evaluation and risk stratification of patients with syncope. BP = blood pressure; ECG = electrocardiogram;
H&P exam = history and physical examination; TLOC = transient loss of consciousness.
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Diagnose benigner Synkopen nach initialer Abklärung 

• Lange Anamnese rezidiv. Synkopen (<40 LJ)

• Nach unangenehmen Gerüchen, Anblicken

• Vagale Prodromi

• Stehen in Menschenmengen, heißen Räumen

• Autonome Neuropathie (DM, Parkinson) 

• Kopfrotation / Druck auf Karotissinus

OHNE

§ im Liegen / bei Anstrengung 

§ Palpitationen vor Synkope

§ Familienanamnese für PHT

§ Strukturelle HK

§ EKG Auffälligkeiten

..

..

..

..

..

..

..

..

..

..

..• Carotid sinus massage (CSM) in patients aged >40 years.
• Head-up tilt testing when there is suspicion of syncope due to

OH or reflex syncope.
• Blood tests when clinically indicated, e.g. haematocrit or haemo-

globin when haemorrhage is suspected, oxygen saturation and
blood gas analysis when hypoxia is suspected, troponin when car-
diac ischaemia-related syncope is suspected, or D-dimer when
pulmonary embolism is suspected, etc.

Even if there is no independent gold/reference standard to diag-

nose syncope, there is strong consensus that the initial evalu-

ation may lead to certain or highly likely diagnosis when the

diagnostic criteria listed in the table of recommendations are

met.

Diagnostic criteria with initial evaluation

Recommendations Classa Levelb

Reflex syncope and OH

VVS is highly probable if syncope is precipitated by pain, fear, or standing, and is associated with typical progressive prodrome

(pallor, sweating, and/or nausea).8,13–17 I C

Situational reflex syncope is highly probable if syncope occurs during or immediately after specific triggers, listed in

Table 3.8,13–17 I C

Syncope due to OH is confirmed when syncope occurs while standing and there is concomitant significant OH.18–24 I C

In the absence of the above criteria, reflex syncope and OH should be considered likely when the features that suggest reflex

syncope or OH are present and the features that suggest cardiac syncope are absent (see Table 5).
IIa C

Cardiac syncope

Arrhythmic syncope is highly probable when the ECG shows25–39:

• Persistent sinus bradycardia <40 b.p.m. or sinus pauses >3 s in awake state and in absence of physical training;

• Mobitz II second- and third-degree AV block;

• Alternating left and right BBB;

• VT or rapid paroxysmal SVT;

• Non-sustained episodes of polymorphic VT and long or short QT interval; or

• Pacemaker or ICD malfunction with cardiac pauses.

I C

Cardiac ischaemia-related syncope is confirmed when syncope presents with evidence of acute myocardial ischaemia with or

without myocardial infarction.25–39 I C

Syncope due to structural cardiopulmonary disorders is highly probable when syncope presents in patients with prolapsing

atrial myxoma, left atrial ball thrombus, severe aortic stenosis, pulmonary embolus, or acute aortic dissection.
I C

Additional advice and clinical perspectives

The initial syncope evaluation, as described in this document, can define the cause of syncope in most patients. Strict adherence to the above defin-

itions of VVS and situational reflex syncope, and of syncope due to OH, can be considered certain or highly likely irrespective of the presence of

any other abnormal finding. In young subjects with unexplained syncope and no history of cardiac disease, no family history of sudden death, no su-

pine syncope or syncope during sleep or exercise, no unusual triggers, and a normal ECG, the chance of cardiac syncope is very low. SCD rates in

subjects <35 years amount to 1 – 3/100 000.

AV = atrioventricular; BBB = bundle branch block; b.p.m. = beats per minute; ECG = electrocardiogram; ICD = implantable cardioverter defibrillator; OH = orthostatic hypo-
tension; SCD = sudden cardiac death; SVT = supraventricular tachycardia; VT = ventricular tachycardia; VVS = vasovagal syncope.
aClass of recommendation.
bLevel of evidence.
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Reflexsynkope / Orthostatische Synkope



CSM: Pat > 40LJ +weiterhin unklare Genese nach initialer Abklärung. 
Anamnese mit Reflexsynkope vereinbar

Carotissinus Syndrom = CSM löst Bradkyardie/Asystolie +Hypotension aus, 
mit Reproduktion spontaner Symptome. 

Carotissinus Syndrom und Carotissinus Massage
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There is strong consensus that the diagnosis of CSS requires

both the reproduction of spontaneous symptoms during CSM

and clinical features of spontaneous syncope compatible with

a reflex mechanism. The quality of evidence is moderate and is

given by studies of ECG correlation between CSM and sponta-

neous events, and indirectly by studies of efficacy of cardiac

pacing. Further research is likely to have an important impact

on our confidence in the estimation of effect and may change

the estimate.

4.2.2 Orthostatic challenge

Changing from the supine to the upright position produces a dis-
placement of blood from the thorax to the lower limbs and abdomi-
nal cavity that leads to a decrease in venous return and cardiac
output. In the absence of compensatory mechanisms, a fall in BP may
lead to syncope.20,103,104 The diagnostic criteria for OH have been
defined by consensus.6

Currently, there are three methods for assessing the response to
change in posture from supine to erect20,103,104: active standing (see
section 4.2.2.1), head-up tilt (see section 4.2.2.2), and 24-h ambula-
tory BP monitoring (ABPM) (see section 4.2.3.4).

4.2.2.1 Active standing

Indications: This test is used to diagnose different types of ortho-
static intolerance (see Web Practical Instructions Web Table 1). A
sphygmomanometer is adequate for routine clinical testing for classi-
cal OH and delayed OH because of its ubiquity and simplicity.
Automatic arm-cuff devices, which are programmed to repeat and
confirm measurements when discrepant values are recorded, are at

a disadvantage due to the rapidly falling BP during OH. With a sphyg-
momanometer, more than four measurements per minute cannot
be obtained without venous obstruction in the arm. When more fre-
quent readings are required, as for initial OH, continuous beat-to-
beat non-invasive BP measurement is needed.20,103,104

Diagnostic criteria: Abnormal BP fall is defined as a progressive
and sustained fall in systolic BP from baseline value >_20 mmHg or
diastolic BP >_10 mmHg, or a decrease in systolic BP to <90
mmHg. This definition of OH differs from the 2011 consensus6 in
adding the 90 mmHg threshold. This Task Force believes that an
absolute threshold of 90 mmHg of systolic BP is useful, especially
in patients with a supine BP <110 mmHg. An isolated diastolic BP
drop is very rare and its clinical relevance for OH diagnosis is lim-
ited. Orthostatic heart rate (HR) increase is blunted or absent
[usually not >10 beats per minute (b.p.m.)] in patients with neuro-
genic OH, but increases or even exaggerates with anaemia or
hypovolaemia. The probability that syncope and orthostatic com-
plaints are due to OH can be assessed using the information given
in Table 8.

Cardiac sinus massage

Recommendations Classa Levelb

Indications

CSM is indicated in patients >40 years of age with syncope of unknown origin compatible with a reflex mechanism.92–94 I B

Diagnostic criteria

CSS is confirmed if CSM causes bradycardia (asystole) and/or hypotension that reproduce spontaneous symptoms, and

patients have clinical features compatible with a reflex mechanism of syncope.89,90,92,93,98–102 I B

Additional advice and clinical perspectives

• History of syncope and its reproduction by CSM defines CSS; positive CSM without a history of syncope defines carotid sinus hypersensitiv-

ity.89,90,92,93 Carotid sinus hypersensitivity in patients with unexplained syncope may be a non-specific finding because it is present in <_40% of

older populations and should be used with caution for diagnosis of the mechanism of syncope.

• CSM should be performed with the patient in the supine and upright positions, and with continuous beat-to-beat BP monitoring. This may be

more readily performed in the tilt laboratory.90

• Although neurological complications are very rare,90,95–97 the risk of provocation of TIA with the massage suggests that CSM should be under-

taken with caution in patients with previous TIA, stroke, or known carotid stenosis >70%.

BP = blood pressure; CSM = carotid sinus massage; CSS = carotid sinus syndrome; TIA = transient ischaemic attack.
aClass of recommendation.
bLevel of evidence.
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There is strong consensus that the diagnosis of CSS requires

both the reproduction of spontaneous symptoms during CSM

and clinical features of spontaneous syncope compatible with

a reflex mechanism. The quality of evidence is moderate and is

given by studies of ECG correlation between CSM and sponta-

neous events, and indirectly by studies of efficacy of cardiac

pacing. Further research is likely to have an important impact

on our confidence in the estimation of effect and may change

the estimate.

4.2.2 Orthostatic challenge

Changing from the supine to the upright position produces a dis-
placement of blood from the thorax to the lower limbs and abdomi-
nal cavity that leads to a decrease in venous return and cardiac
output. In the absence of compensatory mechanisms, a fall in BP may
lead to syncope.20,103,104 The diagnostic criteria for OH have been
defined by consensus.6

Currently, there are three methods for assessing the response to
change in posture from supine to erect20,103,104: active standing (see
section 4.2.2.1), head-up tilt (see section 4.2.2.2), and 24-h ambula-
tory BP monitoring (ABPM) (see section 4.2.3.4).

4.2.2.1 Active standing

Indications: This test is used to diagnose different types of ortho-
static intolerance (see Web Practical Instructions Web Table 1). A
sphygmomanometer is adequate for routine clinical testing for classi-
cal OH and delayed OH because of its ubiquity and simplicity.
Automatic arm-cuff devices, which are programmed to repeat and
confirm measurements when discrepant values are recorded, are at

a disadvantage due to the rapidly falling BP during OH. With a sphyg-
momanometer, more than four measurements per minute cannot
be obtained without venous obstruction in the arm. When more fre-
quent readings are required, as for initial OH, continuous beat-to-
beat non-invasive BP measurement is needed.20,103,104

Diagnostic criteria: Abnormal BP fall is defined as a progressive
and sustained fall in systolic BP from baseline value >_20 mmHg or
diastolic BP >_10 mmHg, or a decrease in systolic BP to <90
mmHg. This definition of OH differs from the 2011 consensus6 in
adding the 90 mmHg threshold. This Task Force believes that an
absolute threshold of 90 mmHg of systolic BP is useful, especially
in patients with a supine BP <110 mmHg. An isolated diastolic BP
drop is very rare and its clinical relevance for OH diagnosis is lim-
ited. Orthostatic heart rate (HR) increase is blunted or absent
[usually not >10 beats per minute (b.p.m.)] in patients with neuro-
genic OH, but increases or even exaggerates with anaemia or
hypovolaemia. The probability that syncope and orthostatic com-
plaints are due to OH can be assessed using the information given
in Table 8.

Cardiac sinus massage

Recommendations Classa Levelb

Indications

CSM is indicated in patients >40 years of age with syncope of unknown origin compatible with a reflex mechanism.92–94 I B

Diagnostic criteria

CSS is confirmed if CSM causes bradycardia (asystole) and/or hypotension that reproduce spontaneous symptoms, and

patients have clinical features compatible with a reflex mechanism of syncope.89,90,92,93,98–102 I B

Additional advice and clinical perspectives

• History of syncope and its reproduction by CSM defines CSS; positive CSM without a history of syncope defines carotid sinus hypersensitiv-

ity.89,90,92,93 Carotid sinus hypersensitivity in patients with unexplained syncope may be a non-specific finding because it is present in <_40% of

older populations and should be used with caution for diagnosis of the mechanism of syncope.

• CSM should be performed with the patient in the supine and upright positions, and with continuous beat-to-beat BP monitoring. This may be

more readily performed in the tilt laboratory.90

• Although neurological complications are very rare,90,95–97 the risk of provocation of TIA with the massage suggests that CSM should be under-

taken with caution in patients with previous TIA, stroke, or known carotid stenosis >70%.

BP = blood pressure; CSM = carotid sinus massage; CSS = carotid sinus syndrome; TIA = transient ischaemic attack.
aClass of recommendation.
bLevel of evidence.
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0.24% TIA/Schlaganfall Inzidenz bei CSM (1/416 Patienten)

„..the risk of provocation of TIA with the massage suggests that CSM
should be undertaken with caution in patients with previous TIA,
stroke, or known carotid stenosis >70% „



§ Akute Ischämie
§ Dissektion, LAE

§ Hochgradige AKS
§ prolabierendes atriales Myxom/Thrombus

Diagnose kardialer Synkopen nach initialer Abklärung 
..
..
..
..
..
..
..
..
..
..
..• Carotid sinus massage (CSM) in patients aged >40 years.

• Head-up tilt testing when there is suspicion of syncope due to
OH or reflex syncope.

• Blood tests when clinically indicated, e.g. haematocrit or haemo-
globin when haemorrhage is suspected, oxygen saturation and
blood gas analysis when hypoxia is suspected, troponin when car-
diac ischaemia-related syncope is suspected, or D-dimer when
pulmonary embolism is suspected, etc.

Even if there is no independent gold/reference standard to diag-

nose syncope, there is strong consensus that the initial evalu-

ation may lead to certain or highly likely diagnosis when the

diagnostic criteria listed in the table of recommendations are

met.

Diagnostic criteria with initial evaluation

Recommendations Classa Levelb

Reflex syncope and OH

VVS is highly probable if syncope is precipitated by pain, fear, or standing, and is associated with typical progressive prodrome

(pallor, sweating, and/or nausea).8,13–17 I C

Situational reflex syncope is highly probable if syncope occurs during or immediately after specific triggers, listed in

Table 3.8,13–17 I C

Syncope due to OH is confirmed when syncope occurs while standing and there is concomitant significant OH.18–24 I C

In the absence of the above criteria, reflex syncope and OH should be considered likely when the features that suggest reflex

syncope or OH are present and the features that suggest cardiac syncope are absent (see Table 5).
IIa C

Cardiac syncope

Arrhythmic syncope is highly probable when the ECG shows25–39:

• Persistent sinus bradycardia <40 b.p.m. or sinus pauses >3 s in awake state and in absence of physical training;

• Mobitz II second- and third-degree AV block;

• Alternating left and right BBB;

• VT or rapid paroxysmal SVT;

• Non-sustained episodes of polymorphic VT and long or short QT interval; or

• Pacemaker or ICD malfunction with cardiac pauses.

I C

Cardiac ischaemia-related syncope is confirmed when syncope presents with evidence of acute myocardial ischaemia with or

without myocardial infarction.25–39 I C

Syncope due to structural cardiopulmonary disorders is highly probable when syncope presents in patients with prolapsing

atrial myxoma, left atrial ball thrombus, severe aortic stenosis, pulmonary embolus, or acute aortic dissection.
I C

Additional advice and clinical perspectives

The initial syncope evaluation, as described in this document, can define the cause of syncope in most patients. Strict adherence to the above defin-

itions of VVS and situational reflex syncope, and of syncope due to OH, can be considered certain or highly likely irrespective of the presence of

any other abnormal finding. In young subjects with unexplained syncope and no history of cardiac disease, no family history of sudden death, no su-

pine syncope or syncope during sleep or exercise, no unusual triggers, and a normal ECG, the chance of cardiac syncope is very low. SCD rates in

subjects <35 years amount to 1 – 3/100 000.

AV = atrioventricular; BBB = bundle branch block; b.p.m. = beats per minute; ECG = electrocardiogram; ICD = implantable cardioverter defibrillator; OH = orthostatic hypo-
tension; SCD = sudden cardiac death; SVT = supraventricular tachycardia; VT = ventricular tachycardia; VVS = vasovagal syncope.
aClass of recommendation.
bLevel of evidence.
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= kardiale Synkope
EKG
• AV Block II Mobitz und III
• Persistierende Bradykardie (<40/min), Sinusarrest >3s (wach) bei Untrainierten
• VT, schnell übergeleitete SVT
• Polymorphe nicht-anhaltende VT bei long/short QT
• ICD/SM Dysfunktion mit Pausen
• Alternierender LSB+RSB
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Brignole et al. EHJ 2018



Risikostratifizierung bei Synkope

Table 6 High-risk features (that suggest a serious condition) and low-risk features (that suggest a benign condition) in
patients with syncope at initial evaluation in the emergency department

ESC Guidelines 1897
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Major
• Neu aufgetretene thorakale/abdominelle Schmerzen, 

Dyspnoe, Kopfschmerzen
• Während Anstrengung oder im Liegen
• Palpitationen unmittelbar vor Synkope
• Schwere strukturelle oder koronare HK, Z.n. MI
• RR <90mmHg
• Hinweise auf GI Blutung
• Persistierende Bradykardie (<40/min) bei Untrainierten
• Neu diagnostiziertes Systolikum

Minor
• Keine Prodromi
• Familienanamnese für plötzl.Herztod
• Im Sitzen

Anamnese und KU

Table 6 High-risk features (that suggest a serious condition) and low-risk features (that suggest a benign condition) in
patients with syncope at initial evaluation in the emergency department

ESC Guidelines 1897
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Major
• Akute Ischämie
• AV Block II Mobitz und III
• AF Hf <40/min, rezidiv. SA Block, Sinus arrest >3s
• Schenkelblock, Hypertrophiezeichen, Q Zacken
• VT und nsVT
• ICD/SM Dysfunktion
• Brugada Pattern
• QTc >460ms

Minor 
• Langer AV Block I, AV Block II Wenckebach
• Asympt. Hf 40-50/min
• Paroxysmale SVT oder Vorhofflimmern
• Präexzitation
• Atypisches Brugada Pattern
• Rechtspräkordiale T-Neg. (ARVC)
• QTc <340ms

EKG Kriterien
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Table 6 High-risk features (that suggest a serious condition) and low-risk features (that suggest a benign condition) in
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Major
• Neu aufgetretene thorakale/abdominelle Schmerzen, 

Dyspnoe, Kopfschmerzen
• Während Anstrengung oder im Liegen
• Palpitationen unmittelbar vor Synkope
• Schwere strukturelle oder koronare HK, Z.n. MI
• RR <90mmHg
• Hinweise auf GI Blutung
• Persistierende Bradykardie (<40/min) bei Untrainierten
• Neu diagnostiziertes Systolikum

Minor
• Keine Prodromi
• Familienanamnese für PHT
• Im Sitzen

Anamnese und KU

Table 6 High-risk features (that suggest a serious condition) and low-risk features (that suggest a benign condition) in
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• AF Hf <40/min, rezidiv. SA Block, Sinus arrest >3s
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Minor 
• Langer AV Block I, AV Block II Wenckebach
• Asympt. Hf 40-50/min
• Paroxysmale SVT oder Vorhofflimmern
• Präexzitation
• Atypisches Brugada Pattern
• Rechtspräkordiale T-Neg. (ARVC)
• QTc <340ms

Anamnese

EKG

EKG Kriterien



Risikostratifizierung: Prognose?Research
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scoring system will allow physicians to identify 
patients with syncope at higher risk of serious out-
comes, and after its validation, the tool will aid in 
the identification and quick disposition of lower-
risk patients from the emergency department.

Five prospective syncope studies attempted to 
develop tools for identification of short-term risk 
of serious adverse events.8,9,13,14,26 The San Fran-
cisco Syncope Rule was developed to predict such 
outcomes within 7 days.13 It performed poorly on 
external validation at various study sites, which 
made it unacceptable for adoption into prac-
tice.7,12,27 The Risk Stratification of Syncope in the 
Emergency Department (ROSE) rule was devel-
oped to predict serious adverse events within 1 
month.9 The rule performed suboptimally when 
validated and requires B-type natriuretic peptide 
testing, which is not easily available in many 
emergency departments. The Short-Term Progno-
sis in Syncope (STePS) Study identified risk fac-
tors for death and therapeutic interventions within 
10 days.14 The STePS predictors “concomitant 
trauma” and “male sex” make it impractical to use. 
The Boston Syncope Criteria comprise a long list 
of 25 plausible predictors for 30-day serious ad-
verse events without mathematical modelling.8 
Kayayurt and colleagues26 published the Anatolian 
Syncope Rule, but it was developed from a small 
sample of 231 Turkish patients with 39 serious ad-
verse events. Three of the studies13,14,26 included re-
admission to hospital without identification of seri-
ous underlying conditions as an outcome. All of 
the studies except 214,26 included cortical stroke as 
an outcome and patients with obvious serious ad-
verse events identified in the emergency depart-
ment for derivation of the prediction tool. Because 
cortical strokes are not related to global hypoperfu-
sion, the European Society of Cardiology recom-
mended that they not be included as a serious ad-
verse event.4 Inclusion of patients with serious 
adverse events identified in the emergency depart-
ment introduces bias in the tool (e.g., low hemato-
crit is identified as a risk factor if patients with ob-
vious gastrointestinal bleeding in the emergency 
department were included, but it is no longer sig-
nificant after exclusion of these patients).9,13,28

In our study, we found predisposition to vaso-
vagal syncope to be negatively associated with 
serious adverse events. The Evaluation of Guide-
lines in Syncope Study (EGSYS) score, developed 
to identify patients with cardiac syncope, reported 
a similar finding.29 Similar to our study, a retro-
spective study to develop a score to predict 30-day 
serious adverse events among older (≥ 60  yr) 
patients with syncope found abnormal troponin 
(> 99th percentile of normal population) an inde-
pendent risk factor.28 Several previous prospective 
studies have reported heart disease and abnormal 
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Figure 2: Canadian Syncope Risk Score to identify patients with syncope at risk 
of serious adverse events within 30 days after disposition from the emergency 
department. *Triggered by being in a warm crowded place, prolonged stand-
ing, fear, emotion or pain. †Includes coronary or valvular heart disease, cardio-
myopathy, congestive heart failure and non-sinus rhythm (electrocardiogram 
evidence during index visit or documented history of ventricular or atrial 
arrhythmias, or device implantation). ‡Includes blood pressure values from tri-
age until disposition from the emergency department. §Shrinkage-adjusted 
expected risk.
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ECG findings as independent risk factors for seri-
ous outcomes among patients with syncope.13,14,29 
Our final model includes 2 predictors related to the 
final emergency department diagnosis: vasovagal 
and cardiac syncope. Although subjective, these 
predictors had good interobserver agreement and 
were robust, as evidenced by the odds ratio esti-
mates. In addition, both predictors were selected 
100% of the time during the bootstrap internal val-
idation. Use of physicians’ diagnostic impression 
has been previously incorporated into successful 
models for venous thromboembolism detection.30

Strengths and limitations
Our study is the largest prospective syncope 
study to date, with 4030 enrolled patients, 
including a large number who had serious out-
comes after disposition from the emergency 
department. Previously published syncope tools 
were developed with fewer than 700 patients. 
We conducted our study as per methodologic 
standards for clinical decision tool studies,31 and 
our report meets all of the criteria listed in the 
Transparent Reporting of a Multivariable Predic-
tion Model for Individual Prognosis or Diagno-
sis (TRIPOD) statement.32 We designed our 
study by avoiding the limitations identified in 
previous ones, for example by developing a tool 
for syncope-specific serious outcomes and for 
serious outcomes after disposition from the 
emergency department. Different definitions of 
“abnormal ECG” were used in the previous stud-
ies, and none were based on evidence. In our 
study, we collected ECG predictor variables sep-
arately rather than using an a priori definition of 
“abnormal ECG.” We used robust statistical 
techniques to develop the score, including safe-
guards to prevent overfitting and overestimation 
of the model’s performance. Our score includes 
relatively simple and well-defined predictors 
based on clinical evaluation, ECG findings and 
readily available blood test results that can be 
easily incorporated into practice.

Our study has limitations. About one-fifth of 
eligible patients were not enrolled because the 
emergency physicians were too busy to complete 
the study forms. However, this is an overestima-
tion because doubtful cases were assigned as eli-
gible non-enrolled patients. We are not aware of 
systematic reasons for non recruitment. 

Although it is difficult to establish a clear 
link between the adverse event and the index 
syncope, 2 international panels of syncope 
researchers have recommended that serious 
conditions occurring in patients with syncope 
after disposition from the emergency depart-
ment be reported as outcomes in emergency 
department risk-stratification studies.15,20

For patients without troponin measurements, 
we assumed the levels to be normal because the 
patients were younger with few comorbidities. 
On the basis of clinical judgment, we believe 
that troponin does not necessarily need to be 
measured in all patients with syncope. 

Most of the patients with missing predictors 
were in the group with no serious adverse events. 
Apart from the troponin predictor, history of heart 
disease was missing for 6.3% of patients, and the 
rest were missing for less than 2% of patients. We 
imputed these missing predictors using multiple 
imputation. In addition, given the large number of 
patients with no serious adverse event, we believe 
the effect of these missing predictors would have 
been minimal to change the results of our study. 

A small proportion of patients were lost to 
follow-up and not included in our analysis. It is 
unlikely that many of these patients would have 
had a serious outcome, and their exclusion is 
unlikely to have biased our results.

Conclusion
About 1 in 20 patients with syncope experienced 
severe adverse events, including death, after ini-
tial evaluation in the emergency department. Us-
ing data from the clinical evaluation, ECG find-
ings and readily available blood test results, and 
robust methodology, we developed the Can adian 
Syncope Risk Score to predict which patients 
will have severe adverse events after disposition 
from the emergency department. Once validated, 
the tool will aid in the identification and quick 
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Figure 3: Observed and expected probability of serious adverse events among 
patients with syncope within 30 days after disposition from the emergency 
department, by risk score determined using the Canadian Syncope Risk Score 
model. Error bars = 95% confidence intervals for the observed probabilities. 
Scores of 6 or higher were combined owing to low frequencies.
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Initiale Abklärung nicht wegweisend

Keine Hochrisiko Kriterien / Diagnostik unauff.

..was nun?

Weitere Abklärung



Rezidivierende Synkopen unklarer Genese, 
in früher Phase der Evaluation 

Eventrekorder

..

..

..

..

..

..

..

..

..4.2.5 Video recording in suspected syncope

4.2.5.1 In-hospital video recording
For PNES, a video-electroencephalogram (EEG) forms the highest
level of diagnostic probability.204 For syncope and PPS, video can play
a similar, probably underused, role (see section 7). Adding video
recording to a tilt table test adds the ability to review clinical signs in

relation to BP and HR objectively and repeatedly, thus helping to dis-
tinguish VVS from PPS. This approach has revealed new pathophysio-
logical insights in syncope.9 Attaching the camera to the tilt table
allows detailed study of the face and head, which is useful when
assessing the start and end of LOC.9,205 Video recording of tilt-
induced PPS116 ensures that apparent TLOC occurs while BP and HR

Electrocardiographic monitoring

Recommendations Classa Levelb

Indications

Immediate in-hospital monitoring (in bed or by telemetry) is indicated in high-risk patients (defined in Table 6). I C

Holter monitoring should be considered in patients who have frequent syncope or presyncope (>_1 episode per week).161 IIa B

External loop recorders should be considered, early after the index event, in patients who have an inter-symptom interval <_4

weeks.162,166,168,201 IIa B

ILR is indicated in an early phase of evaluation in patients with recurrent syncope of uncertain origin, absence of high-risk

criteria (listed in Table 6), and a high likelihood of recurrence within the battery life of the device.175,176,181–184,202,

Supplementary Data Table 5

I A

ILR is indicated in patients with high-risk criteria (listed in Table 6) in whom a comprehensive evaluation did not demon-

strate a cause of syncope or lead to a specific treatment, and who do not have conventional indications for primary preven-

tion ICD or pacemaker indication.174,180,187,188,195, Supplementary Data Tables 5 and 6

I A

ILR should be considered in patients with suspected or certain reflex syncope presenting with frequent or severe syncopal

episodes.184–186 IIa B

ILR may be considered in patients in whom epilepsy was suspected but the treatment has proven ineffective.137,189–191,

Supplementary Data Table 7
IIb B

ILR may be considered in patients with unexplained falls.191–194, Supplementary Data Table 8 IIb B

Diagnostic criteria

Arrhythmic syncope is confirmed when a correlation between syncope and an arrhythmia (bradyarrhythmia or tachyar-

rhythmia) is detected.172,184–186,188,200 I B

In the absence of syncope, arrhythmic syncope should be considered likely when periods of Mobitz II second- or third-

degree AV block or a ventricular pause >3 s (with the possible exception of young trained persons, during sleep or rate-

controlled atrial fibrillation), or rapid prolonged paroxysmal SVT or VT are detected.185,188,197–199

IIa C

Additional advice and clinical perspectives

• Be aware that the pre-test selection of the patients influences the subsequent findings. Include patients with a high likelihood of arrhythmic

events. The duration (and technology) of monitoring should be selected according to the risk and the predicted recurrence rate of

syncope.158–160,183

• Exclude patients with a clear indication for ICD, pacemaker, or other treatments independent of a definite diagnosis of the cause of syncope.

• Include patients with a high probability of recurrence of syncope in a reasonable time. Owing to the unpredictability of syncope recurrence, be

prepared to wait up to 4 years or more before obtaining such a correlation.203

• In the absence of a documented arrhythmia, presyncope cannot be considered a surrogate for syncope, whereas the documentation of a signifi-

cant arrhythmia at the time of presyncope can be considered a diagnostic finding.199

• The absence of arrhythmia during syncope excludes arrhythmic syncope.

AV = atrioventricular; ICD = implantable cardioverter defibrillator; ILR = implantable loop recorder; SVT = supraventricular tachycardia; VT = ventricular tachycardia.
aClass of recommendation.
bLevel of evidence.
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4.2.5.1 In-hospital video recording
For PNES, a video-electroencephalogram (EEG) forms the highest
level of diagnostic probability.204 For syncope and PPS, video can play
a similar, probably underused, role (see section 7). Adding video
recording to a tilt table test adds the ability to review clinical signs in

relation to BP and HR objectively and repeatedly, thus helping to dis-
tinguish VVS from PPS. This approach has revealed new pathophysio-
logical insights in syncope.9 Attaching the camera to the tilt table
allows detailed study of the face and head, which is useful when
assessing the start and end of LOC.9,205 Video recording of tilt-
induced PPS116 ensures that apparent TLOC occurs while BP and HR

Electrocardiographic monitoring

Recommendations Classa Levelb

Indications

Immediate in-hospital monitoring (in bed or by telemetry) is indicated in high-risk patients (defined in Table 6). I C

Holter monitoring should be considered in patients who have frequent syncope or presyncope (>_1 episode per week).161 IIa B

External loop recorders should be considered, early after the index event, in patients who have an inter-symptom interval <_4

weeks.162,166,168,201 IIa B

ILR is indicated in an early phase of evaluation in patients with recurrent syncope of uncertain origin, absence of high-risk

criteria (listed in Table 6), and a high likelihood of recurrence within the battery life of the device.175,176,181–184,202,

Supplementary Data Table 5

I A

ILR is indicated in patients with high-risk criteria (listed in Table 6) in whom a comprehensive evaluation did not demon-

strate a cause of syncope or lead to a specific treatment, and who do not have conventional indications for primary preven-

tion ICD or pacemaker indication.174,180,187,188,195, Supplementary Data Tables 5 and 6

I A

ILR should be considered in patients with suspected or certain reflex syncope presenting with frequent or severe syncopal

episodes.184–186 IIa B

ILR may be considered in patients in whom epilepsy was suspected but the treatment has proven ineffective.137,189–191,

Supplementary Data Table 7
IIb B

ILR may be considered in patients with unexplained falls.191–194, Supplementary Data Table 8 IIb B

Diagnostic criteria

Arrhythmic syncope is confirmed when a correlation between syncope and an arrhythmia (bradyarrhythmia or tachyar-

rhythmia) is detected.172,184–186,188,200 I B

In the absence of syncope, arrhythmic syncope should be considered likely when periods of Mobitz II second- or third-

degree AV block or a ventricular pause >3 s (with the possible exception of young trained persons, during sleep or rate-

controlled atrial fibrillation), or rapid prolonged paroxysmal SVT or VT are detected.185,188,197–199

IIa C

Additional advice and clinical perspectives

• Be aware that the pre-test selection of the patients influences the subsequent findings. Include patients with a high likelihood of arrhythmic

events. The duration (and technology) of monitoring should be selected according to the risk and the predicted recurrence rate of

syncope.158–160,183

• Exclude patients with a clear indication for ICD, pacemaker, or other treatments independent of a definite diagnosis of the cause of syncope.

• Include patients with a high probability of recurrence of syncope in a reasonable time. Owing to the unpredictability of syncope recurrence, be

prepared to wait up to 4 years or more before obtaining such a correlation.203

• In the absence of a documented arrhythmia, presyncope cannot be considered a surrogate for syncope, whereas the documentation of a signifi-

cant arrhythmia at the time of presyncope can be considered a diagnostic finding.199

• The absence of arrhythmia during syncope excludes arrhythmic syncope.

AV = atrioventricular; ICD = implantable cardioverter defibrillator; ILR = implantable loop recorder; SVT = supraventricular tachycardia; VT = ventricular tachycardia.
aClass of recommendation.
bLevel of evidence.
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4.2.5.1 In-hospital video recording
For PNES, a video-electroencephalogram (EEG) forms the highest
level of diagnostic probability.204 For syncope and PPS, video can play
a similar, probably underused, role (see section 7). Adding video
recording to a tilt table test adds the ability to review clinical signs in

relation to BP and HR objectively and repeatedly, thus helping to dis-
tinguish VVS from PPS. This approach has revealed new pathophysio-
logical insights in syncope.9 Attaching the camera to the tilt table
allows detailed study of the face and head, which is useful when
assessing the start and end of LOC.9,205 Video recording of tilt-
induced PPS116 ensures that apparent TLOC occurs while BP and HR

Electrocardiographic monitoring

Recommendations Classa Levelb

Indications

Immediate in-hospital monitoring (in bed or by telemetry) is indicated in high-risk patients (defined in Table 6). I C

Holter monitoring should be considered in patients who have frequent syncope or presyncope (>_1 episode per week).161 IIa B

External loop recorders should be considered, early after the index event, in patients who have an inter-symptom interval <_4

weeks.162,166,168,201 IIa B

ILR is indicated in an early phase of evaluation in patients with recurrent syncope of uncertain origin, absence of high-risk

criteria (listed in Table 6), and a high likelihood of recurrence within the battery life of the device.175,176,181–184,202,

Supplementary Data Table 5

I A

ILR is indicated in patients with high-risk criteria (listed in Table 6) in whom a comprehensive evaluation did not demon-

strate a cause of syncope or lead to a specific treatment, and who do not have conventional indications for primary preven-

tion ICD or pacemaker indication.174,180,187,188,195, Supplementary Data Tables 5 and 6

I A

ILR should be considered in patients with suspected or certain reflex syncope presenting with frequent or severe syncopal

episodes.184–186 IIa B

ILR may be considered in patients in whom epilepsy was suspected but the treatment has proven ineffective.137,189–191,

Supplementary Data Table 7
IIb B

ILR may be considered in patients with unexplained falls.191–194, Supplementary Data Table 8 IIb B

Diagnostic criteria

Arrhythmic syncope is confirmed when a correlation between syncope and an arrhythmia (bradyarrhythmia or tachyar-

rhythmia) is detected.172,184–186,188,200 I B

In the absence of syncope, arrhythmic syncope should be considered likely when periods of Mobitz II second- or third-

degree AV block or a ventricular pause >3 s (with the possible exception of young trained persons, during sleep or rate-

controlled atrial fibrillation), or rapid prolonged paroxysmal SVT or VT are detected.185,188,197–199

IIa C

Additional advice and clinical perspectives

• Be aware that the pre-test selection of the patients influences the subsequent findings. Include patients with a high likelihood of arrhythmic

events. The duration (and technology) of monitoring should be selected according to the risk and the predicted recurrence rate of

syncope.158–160,183

• Exclude patients with a clear indication for ICD, pacemaker, or other treatments independent of a definite diagnosis of the cause of syncope.

• Include patients with a high probability of recurrence of syncope in a reasonable time. Owing to the unpredictability of syncope recurrence, be

prepared to wait up to 4 years or more before obtaining such a correlation.203

• In the absence of a documented arrhythmia, presyncope cannot be considered a surrogate for syncope, whereas the documentation of a signifi-

cant arrhythmia at the time of presyncope can be considered a diagnostic finding.199

• The absence of arrhythmia during syncope excludes arrhythmic syncope.

AV = atrioventricular; ICD = implantable cardioverter defibrillator; ILR = implantable loop recorder; SVT = supraventricular tachycardia; VT = ventricular tachycardia.
aClass of recommendation.
bLevel of evidence.
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Supplementary Data Table 7 ILR results in patients with suspected non-established epilepsy

Patients with ILR, n ILR-documented

attack

ILR-documented

arrhythmias

No ILR documentation

Simpson 200038 1 1 (100%) 0 (0%) 0 (0%)

Kanjwal 200939 3 3 (100%) 3 (100%) 0 (0%)

Zaidi 200040 10 2 (20%) 2 (20%) 9 (80%)

Ho 200641 14 6 (43%) 0 (0%) 8 (57%)

Petkar 201242 103 69 (67%) 28 (27%) 34 (33%)

Maggi 201443 28 17 (61%) 8 (29%) 11 (39%)

Total 159 98 (62%) 41 (26%) 61 (38%)

ILR = implantable loop recorder; na = not available.

Supplementary Data Table 5 Meta-analysis of randomized trials comparing diagnostic yields of an implantable loop
recorder strategy versus a conventional strategy in patients with unexplained syncope

Study ILR group, n/N (%) Control group, n/N (%) Relative probability 95% CI P value

RAST 200131 14/27 (52) 6/30 (20) 2.6 1.2–5.8 0.01

EaSyAS 200632 43/101 (43) 7/97 (7) 5.9 2.8–12 0.001

Da Costa 201333 15/41 (37) 4/37 (11) 3.4 1.2–9.3 0.01

FRESH 201434 18/39 (46) 2/39 (5) 9.0 2.2–36 0.001

EaSyAS II 201635 62/125 (50) 21/121 (17) 2.9 1.9–4.4 0.001

Total 152/333 (46) 40/324 (12) 3.6 2.45.3 0.001

Test for heterogeneity: P = 0.26.
CI = confidence interval; EaSyAS = Eastbourne Syncope Assessment Study; FRESH = French Study on implantable Holter recorders in syncope; ILR = implantable loop re-
corder; RAST = Randomized Assessment of Syncope Trial.

Supplementary Data Table 6 ILR results in patients with unexplained syncope and bundle branch block

Number of

patients with ILR, n

ILR-documented

attack, n

ILR- documented

arrhythmias, n

ILR- documented

AV block, n

No ILR

documentation, n

Brignole 200136 52 24 22 12 28

Moya 201137 108 52 45 36 56

Da Costa 201333 41 15 15 11 26

Total 201 91 (45%) 82 (41%) 59 (29%) 110 (55%)

AV = atrioventricular; ILR = implantable loop recorder.

ESC Guidelines 7

Eigene Erfahrung n=117 Patienten, FU 15 Monate, 103.835 Episoden im CareLink
23/177 Pat. (20%) mit Dokumentation einer rhythmogenen Synkope



• Strukturierte Synkopenabklärung: sichern der Diagnose + 

Basisabklärung Anamnese, KU, EKG, RR, (CSM)

• Risikostratifizierung identifiziert Patienten mit sehr hohem und 

sehr niedrigen Risiko nach Synkope (Anamnese und EKG)

• Eventrekorder bei unklarer Synkope / Stürzen / 

therapierefraktärer Epilepsie

Zusammenfassung



Rhythmustelefon: 0221 / 478 88300 

Fax: 0221 / 478 32397

Email: Rhythmussprechstunde@uk-koeln.de
Rhythmologie@uk-koeln.de

Kontakt



Vielen Dank!



Elektrophysiologische Untersuchung bei Synkope

Synkope und bifaszikulärer Block (LSB oder RSB+LAHB/LPHB) 

Bei Patienten mit unklarer Synkope und 
bifaszikulärem Block ist ein HSM indiziert 
bei einem Ruhe HV Intervall >70ms
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4.2.7 Endogenous adenosine and other biomarkers

Established cardiac biomarkers such as troponin and B-type natriu-
retic peptide have been used to distinguish cardiac from non-cardiac
syncope and identify structural heart disease.223–225

4.2.7.1 Adenosine (triphosphate) test and plasma concentration
The purinergic signalling system, including adenosine and its
receptors, has been proposed to be involved in unexplained
syncope without prodrome.4,226 A low plasma adenosine level is
associated with paroxysmal AV block or CSS, whereas a high
level is seen in those with a hypotensive/vasodepressive tendency

and VVS. In parallel, the adenosine/adenosine triphosphate
(ATP) provocation test has been performed to demonstrate the
utility of adenosine sensitivity and paroxysmal cardioinhibitory
propensity for the selection of appropriate pacemaker candi-
dates.4,227,228 The test requires rapid (<2 s) injection of a 20 mg
bolus of ATP/adenosine during ECG monitoring. The induction of
AV block with ventricular asystole lasting >6 s, or the induction
of AV block lasting >10 s, is considered abnormal. ATP testing
was positive in most patients with syncope of unknown origin
(especially syncope without prodrome and without structural
heart disease4) but not in controls, suggesting that paroxysmal AV

Electrophysiological study

Recommendations Classa Levelb

Indications

In patients with syncope and previous myocardial infarction, or other scar-related conditions, EPS is indicated when syn-

cope remains unexplained after non-invasive evaluation.218 I B

In patients with syncope and bifascicular BBB, EPS should be considered when syncope remains unexplained after non-inva-

sive evaluation.188,214–217,221 IIa B

In patients with syncope and asymptomatic sinus bradycardia, EPS may be considered in a few instances when non-invasive

tests (e.g. ECG monitoring) have failed to show a correlation between syncope and bradycardia.210–212 IIb B

In patients with syncope preceded by sudden and brief palpitations, EPS may be considered when syncope remains unex-

plained after non-invasive evaluation.
IIb C

EPS-guided therapy

In patients with unexplained syncope and bifascicular BBB, a pacemaker is indicated in the presence of either a baseline H-V

interval of >_70 ms, second- or third-degree His-Purkinje block during incremental atrial pacing, or with pharmacological

challenge.188,214–217,221

I B

In patients with unexplained syncope and previous myocardial infarction, or other scar-related conditions, it is recom-

mended that induction of sustained monomorphic VT is managed according to the current ESC Guidelines for VA.46 I B

In patients without structural heart disease with syncope preceded by sudden and brief palpitations, it is recommended that

the induction of rapid SVT or VT, which reproduce hypotensive or spontaneous symptoms, is managed with appropriate

therapy according to the current ESC Guidelines.46,222

I C

In patients with syncope and asymptomatic sinus bradycardia, a pacemaker should be considered if a prolonged corrected

SNRT is present.210–212 IIa B

Additional advice and clinical perspectives

• In general, whereas a positive EPS predicts the cause of syncope, a negative study is unable to exclude an arrhythmic syncope and further evalua-

tion is warranted.

• The induction of polymorphic VT or VF in patients with ischaemic cardiomyopathy or DCM cannot be considered a diagnostic finding of the

cause of syncope.

• EPS is generally not useful in patients with syncope, normal ECG, no heart disease, and no palpitations.

BBB = bundle branch block; DCM = dilated cardiomyopathy; ECG = electrocardiogram; EPS = electrophysiological study; ESC = European Society of Cardiology; SNRT = sinus
node recovery time; SVT = supraventricular tachycardia; VA = ventricular arrhythmia; VF = ventricular fibrillation; VT = ventricular tachycardia.
aClass of recommendation.
bLevel of evidence.
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4.2.7 Endogenous adenosine and other biomarkers

Established cardiac biomarkers such as troponin and B-type natriu-
retic peptide have been used to distinguish cardiac from non-cardiac
syncope and identify structural heart disease.223–225

4.2.7.1 Adenosine (triphosphate) test and plasma concentration
The purinergic signalling system, including adenosine and its
receptors, has been proposed to be involved in unexplained
syncope without prodrome.4,226 A low plasma adenosine level is
associated with paroxysmal AV block or CSS, whereas a high
level is seen in those with a hypotensive/vasodepressive tendency

and VVS. In parallel, the adenosine/adenosine triphosphate
(ATP) provocation test has been performed to demonstrate the
utility of adenosine sensitivity and paroxysmal cardioinhibitory
propensity for the selection of appropriate pacemaker candi-
dates.4,227,228 The test requires rapid (<2 s) injection of a 20 mg
bolus of ATP/adenosine during ECG monitoring. The induction of
AV block with ventricular asystole lasting >6 s, or the induction
of AV block lasting >10 s, is considered abnormal. ATP testing
was positive in most patients with syncope of unknown origin
(especially syncope without prodrome and without structural
heart disease4) but not in controls, suggesting that paroxysmal AV

Electrophysiological study

Recommendations Classa Levelb

Indications

In patients with syncope and previous myocardial infarction, or other scar-related conditions, EPS is indicated when syn-

cope remains unexplained after non-invasive evaluation.218 I B

In patients with syncope and bifascicular BBB, EPS should be considered when syncope remains unexplained after non-inva-

sive evaluation.188,214–217,221 IIa B

In patients with syncope and asymptomatic sinus bradycardia, EPS may be considered in a few instances when non-invasive

tests (e.g. ECG monitoring) have failed to show a correlation between syncope and bradycardia.210–212 IIb B

In patients with syncope preceded by sudden and brief palpitations, EPS may be considered when syncope remains unex-

plained after non-invasive evaluation.
IIb C

EPS-guided therapy

In patients with unexplained syncope and bifascicular BBB, a pacemaker is indicated in the presence of either a baseline H-V

interval of >_70 ms, second- or third-degree His-Purkinje block during incremental atrial pacing, or with pharmacological

challenge.188,214–217,221

I B

In patients with unexplained syncope and previous myocardial infarction, or other scar-related conditions, it is recom-

mended that induction of sustained monomorphic VT is managed according to the current ESC Guidelines for VA.46 I B

In patients without structural heart disease with syncope preceded by sudden and brief palpitations, it is recommended that

the induction of rapid SVT or VT, which reproduce hypotensive or spontaneous symptoms, is managed with appropriate

therapy according to the current ESC Guidelines.46,222

I C

In patients with syncope and asymptomatic sinus bradycardia, a pacemaker should be considered if a prolonged corrected

SNRT is present.210–212 IIa B

Additional advice and clinical perspectives

• In general, whereas a positive EPS predicts the cause of syncope, a negative study is unable to exclude an arrhythmic syncope and further evalua-

tion is warranted.

• The induction of polymorphic VT or VF in patients with ischaemic cardiomyopathy or DCM cannot be considered a diagnostic finding of the

cause of syncope.

• EPS is generally not useful in patients with syncope, normal ECG, no heart disease, and no palpitations.

BBB = bundle branch block; DCM = dilated cardiomyopathy; ECG = electrocardiogram; EPS = electrophysiological study; ESC = European Society of Cardiology; SNRT = sinus
node recovery time; SVT = supraventricular tachycardia; VA = ventricular arrhythmia; VF = ventricular fibrillation; VT = ventricular tachycardia.
aClass of recommendation.
bLevel of evidence.
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4.2.7 Endogenous adenosine and other biomarkers

Established cardiac biomarkers such as troponin and B-type natriu-
retic peptide have been used to distinguish cardiac from non-cardiac
syncope and identify structural heart disease.223–225

4.2.7.1 Adenosine (triphosphate) test and plasma concentration
The purinergic signalling system, including adenosine and its
receptors, has been proposed to be involved in unexplained
syncope without prodrome.4,226 A low plasma adenosine level is
associated with paroxysmal AV block or CSS, whereas a high
level is seen in those with a hypotensive/vasodepressive tendency

and VVS. In parallel, the adenosine/adenosine triphosphate
(ATP) provocation test has been performed to demonstrate the
utility of adenosine sensitivity and paroxysmal cardioinhibitory
propensity for the selection of appropriate pacemaker candi-
dates.4,227,228 The test requires rapid (<2 s) injection of a 20 mg
bolus of ATP/adenosine during ECG monitoring. The induction of
AV block with ventricular asystole lasting >6 s, or the induction
of AV block lasting >10 s, is considered abnormal. ATP testing
was positive in most patients with syncope of unknown origin
(especially syncope without prodrome and without structural
heart disease4) but not in controls, suggesting that paroxysmal AV

Electrophysiological study

Recommendations Classa Levelb

Indications

In patients with syncope and previous myocardial infarction, or other scar-related conditions, EPS is indicated when syn-

cope remains unexplained after non-invasive evaluation.218 I B

In patients with syncope and bifascicular BBB, EPS should be considered when syncope remains unexplained after non-inva-

sive evaluation.188,214–217,221 IIa B

In patients with syncope and asymptomatic sinus bradycardia, EPS may be considered in a few instances when non-invasive

tests (e.g. ECG monitoring) have failed to show a correlation between syncope and bradycardia.210–212 IIb B

In patients with syncope preceded by sudden and brief palpitations, EPS may be considered when syncope remains unex-

plained after non-invasive evaluation.
IIb C

EPS-guided therapy

In patients with unexplained syncope and bifascicular BBB, a pacemaker is indicated in the presence of either a baseline H-V

interval of >_70 ms, second- or third-degree His-Purkinje block during incremental atrial pacing, or with pharmacological

challenge.188,214–217,221

I B

In patients with unexplained syncope and previous myocardial infarction, or other scar-related conditions, it is recom-

mended that induction of sustained monomorphic VT is managed according to the current ESC Guidelines for VA.46 I B

In patients without structural heart disease with syncope preceded by sudden and brief palpitations, it is recommended that

the induction of rapid SVT or VT, which reproduce hypotensive or spontaneous symptoms, is managed with appropriate

therapy according to the current ESC Guidelines.46,222

I C

In patients with syncope and asymptomatic sinus bradycardia, a pacemaker should be considered if a prolonged corrected

SNRT is present.210–212 IIa B

Additional advice and clinical perspectives

• In general, whereas a positive EPS predicts the cause of syncope, a negative study is unable to exclude an arrhythmic syncope and further evalua-

tion is warranted.

• The induction of polymorphic VT or VF in patients with ischaemic cardiomyopathy or DCM cannot be considered a diagnostic finding of the

cause of syncope.

• EPS is generally not useful in patients with syncope, normal ECG, no heart disease, and no palpitations.

BBB = bundle branch block; DCM = dilated cardiomyopathy; ECG = electrocardiogram; EPS = electrophysiological study; ESC = European Society of Cardiology; SNRT = sinus
node recovery time; SVT = supraventricular tachycardia; VA = ventricular arrhythmia; VF = ventricular fibrillation; VT = ventricular tachycardia.
aClass of recommendation.
bLevel of evidence.
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Eine EPU ist indiziert bei Patienten mit Z.n. Myokardinfarkt mit 
weiterhin unklarer Synkope nach initialer Aufarbeitung
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4.2.7 Endogenous adenosine and other biomarkers

Established cardiac biomarkers such as troponin and B-type natriu-
retic peptide have been used to distinguish cardiac from non-cardiac
syncope and identify structural heart disease.223–225

4.2.7.1 Adenosine (triphosphate) test and plasma concentration
The purinergic signalling system, including adenosine and its
receptors, has been proposed to be involved in unexplained
syncope without prodrome.4,226 A low plasma adenosine level is
associated with paroxysmal AV block or CSS, whereas a high
level is seen in those with a hypotensive/vasodepressive tendency

and VVS. In parallel, the adenosine/adenosine triphosphate
(ATP) provocation test has been performed to demonstrate the
utility of adenosine sensitivity and paroxysmal cardioinhibitory
propensity for the selection of appropriate pacemaker candi-
dates.4,227,228 The test requires rapid (<2 s) injection of a 20 mg
bolus of ATP/adenosine during ECG monitoring. The induction of
AV block with ventricular asystole lasting >6 s, or the induction
of AV block lasting >10 s, is considered abnormal. ATP testing
was positive in most patients with syncope of unknown origin
(especially syncope without prodrome and without structural
heart disease4) but not in controls, suggesting that paroxysmal AV

Electrophysiological study

Recommendations Classa Levelb

Indications

In patients with syncope and previous myocardial infarction, or other scar-related conditions, EPS is indicated when syn-

cope remains unexplained after non-invasive evaluation.218 I B

In patients with syncope and bifascicular BBB, EPS should be considered when syncope remains unexplained after non-inva-

sive evaluation.188,214–217,221 IIa B

In patients with syncope and asymptomatic sinus bradycardia, EPS may be considered in a few instances when non-invasive

tests (e.g. ECG monitoring) have failed to show a correlation between syncope and bradycardia.210–212 IIb B

In patients with syncope preceded by sudden and brief palpitations, EPS may be considered when syncope remains unex-

plained after non-invasive evaluation.
IIb C

EPS-guided therapy

In patients with unexplained syncope and bifascicular BBB, a pacemaker is indicated in the presence of either a baseline H-V

interval of >_70 ms, second- or third-degree His-Purkinje block during incremental atrial pacing, or with pharmacological

challenge.188,214–217,221

I B

In patients with unexplained syncope and previous myocardial infarction, or other scar-related conditions, it is recom-

mended that induction of sustained monomorphic VT is managed according to the current ESC Guidelines for VA.46 I B

In patients without structural heart disease with syncope preceded by sudden and brief palpitations, it is recommended that

the induction of rapid SVT or VT, which reproduce hypotensive or spontaneous symptoms, is managed with appropriate

therapy according to the current ESC Guidelines.46,222

I C

In patients with syncope and asymptomatic sinus bradycardia, a pacemaker should be considered if a prolonged corrected

SNRT is present.210–212 IIa B

Additional advice and clinical perspectives

• In general, whereas a positive EPS predicts the cause of syncope, a negative study is unable to exclude an arrhythmic syncope and further evalua-

tion is warranted.

• The induction of polymorphic VT or VF in patients with ischaemic cardiomyopathy or DCM cannot be considered a diagnostic finding of the

cause of syncope.

• EPS is generally not useful in patients with syncope, normal ECG, no heart disease, and no palpitations.

BBB = bundle branch block; DCM = dilated cardiomyopathy; ECG = electrocardiogram; EPS = electrophysiological study; ESC = European Society of Cardiology; SNRT = sinus
node recovery time; SVT = supraventricular tachycardia; VA = ventricular arrhythmia; VF = ventricular fibrillation; VT = ventricular tachycardia.
aClass of recommendation.
bLevel of evidence.
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Eine EPU ist indiziert bei Patienten mit weiterhin unklarer 
Synkope nach initialer Aufarbeitung, bei denen Palpitationen als 
Prodromi bestehen.



Therapie Reflexsynkope

ESC Textbook Cardiology 2018



OH

Aufklärung, nicht-pharmakologische Maßnahmen: langsames Aufstehen, 
Trinkmenge, Salz,kleinere Mahlzeiten, Kompressionsstrümpfe, 
pharmakologisch: Midodrin (alpha agonist), Fludrocortison (erhöhte Na 
Reabsorption), Datenlage „dünn“. „Efficacy uncertain“, “Efficacy questioned“, 
Efficacy controversial“

Therapie Synkope bei orthostatischer Dysfunktion



Exkurs: Fahreignung bei Synkopen

www.bast.de/BASt_2017/DE/Verkehrssic
herheit/Fachthemen/BLL/BLL-Download



Einmalige Synkope
i.d.R. weiterhin erlaubt

Rezidivierende Synkope
Privat: 6 Monate keine Fahreignung, Beruf: keine Fahreignung

Exkurs: Fahreignung bei Synkopen

14

Tabelle 2: Fahreignung bei Schrittmacher/implantiertem Defibrillator (ICD)

Maßnahme Fahrer der Gruppe 1  
(Privatfahrer)

Fahrer der Gruppe 2  
(Berufsfahrer)

Z. n. Schrittmacher-
implantation oder 
Schrittmacherwechsel

keine Einschränkung bei Schrittmacherabhängigkeit 
bzw. Synkopen in der 
Anamnese Fahreignung nach 
vier Wochen, sonst nach 
1 Woche

ICD
Primärprävention Fahreignung nach 1–2 

Wochen
in der Regel nicht geeignet

Sekundärprävention Fahreignung nach 3 Monaten in der Regel nicht geeignet

Nach adäquatem 
Schock

In der Regel Fahreignung 
nach 3 Monaten

in der Regel nicht geeignet

Nach inadäquatem 
Schock

Fahreignung nach 
Beseitigung der zugrundelie-
genden Ursache

in der Regel nicht geeignet

Nach Aggregatwechsel Fahreignung nach 1 Woche in der Regel nicht geeignet

Nach Sondenwechsel In der Regel Fahreignung 
nach 1–2 Wochen

Rezidivierende 
Kammertachykardien

Einzelfallbeurteilung, 
kardiologische Untersuchung

in der Regel nicht geeignet

Verweigerung eines 
ICD

Primärpräventiv: keine 
Restriktion; Sekundärpräven-
tiv: Fahreignung nach 
6 Monaten

in der Regel nicht geeignet

Tabelle 3: Fahreignung bei Synkopen
Fahrer der Gruppe 1  
(Privatfahrer)

Fahrer der Gruppe 2  
(Berufsfahrer)

nach erster Synkope keine Einschränkung keine Einschränkung, wenn 
kein Hinweis auf hohes 
Rezidivrisiko

wiederholte (unklare) 
Synkope

erneute Diagnostik; 
Fahreignung frühestens nach 
6 Monaten; 
Einzelfallbeurteilung

in der Regel keine 
Fahreignung; 
Einzelfallbeurteilung

12

Tabelle 1:  Zusammenfassung der gesetzlichen Vorschriften der Fahr-
erlaubnisverordnung (FeV) zur Fahreignung vom Dezember 
2016 [6]

Gruppe 1 
(Privatfahrer) 
Fahreignung ja/nein

Gruppe 2 
(Berufsfahrer) 
Fahreignung ja/nein

4.1 Herzrhythmusstörungen mit 
anfallsweiser Bewusstseinstrü-
bung oder Bewusstlosigkeit nein nein

nach erfolgreicher Behandlung 
durch Arzneimittel oder 
Schrittmacher ja ja

4.2 Hypertonie (zu hoher Blutdruck)
4.2.1 Erhöhter Blutdruck mit 
zerebraler Symptomatik und/
oder Sehstörungen nein nein

4.2.2 Blutdruckwerte 
> 180 mmHg systolisch und/
oder > 110 mmHg diastolisch in der Regel ja Einzelfallentscheidung

4.3 Hypotonie (zu niedriger 
Blutdruck)

4.3.1 in der Regel kein 
Krankheitswert ja ja

4.3.2 selteneres Auftreten von 
Hypotonie-bedingten, 
anfallsartigen 
Bewusstseinsstörungen

ja 
wenn durch Behandlung 
die Blutdruckwerte 
stabilisiert sind

ja
wenn durch Behandlung 
die Blutdruckwerte 
stabilisiert sind

4.4 Akutes Koronarsyndrom 
(Herzinfarkt)

 › EF > 35 Prozent ja bei komplikationslo-
sem Verlauf 

Fahreignung kann 
6  Wochen nach dem 
Ereignis gegeben sein

 › EF ≤ 35 Prozent oder akute 
dekompensierte Herzinsuffizi-
enz im Rahmen eines akuten 
Herzinfarktes

Fahreignung kann 4 
Wochen nach dem 
Ereignis gegeben sein in der Regel nein

28 

3.4.11 Synkopen 
Die Synkope ist definiert als eine plötzlich einsetzende, kurz andauernde Bewusstlo-
sigkeit mit einem Verlust der Haltungskontrolle. Zu den Hauptursachen einer plötzli-
chen Bewusstlosigkeit am Steuer zählen die neurokardiogenen Synkopen (beinhaltet 
die vasovagale, die situationsgebundene und die Synkope bei Karotis-Sinus-Syndrom) 
und die kardiale Arrhythmie. Der Erhebung der Krankengeschichte kommt in der Abklä-
rung von Synkopen eine besondere Bedeutung zu. Für die Beurteilung der Fahreig-
nung ist  das Vorkommen von Prodromalsymptomen (z.B. Schwitzen, Schwindel, 
Übelkeit, Luftnot und/oder Palpitationen) wichtig. Bei richtiger Einschätzung der Pro-
dromalsymptome ist ein rechtzeitiges Anhalten des Fahrzeugs möglich. Daher spielt 
bei Auftreten dieser Prodromalsymptome die Aufklärung des Patienten durch den be-
handelnden Arzt eine sehr wichtige Rolle. Synkopen sind differentialdiagnostisch ge-
gen Krampfanfälle abzugrenzen. Das Risiko für erneute Synkopen steigt mit der Zahl 
früherer Synkopen. Bei Synkopen, die an anderer Stelle abgehandelt werden 
(Bradykardien, Kammertachykardien), gelten die dort angegebenen Empfehlungen.  

Gruppe 1 

Nach einer ersten Synkope besteht weiterhin Fahreignung, sofern die Bedingungen 
nicht für ein sehr hohes Rezidivrisiko sprechen (z.B. hochgradige 
Aortenklappenstenose).  

Kommt es (ggf. nach einer vermeintlich adäquaten Therapie) zu einer weiteren Synko-
pe, sollte eine erneute (evtl. erweiterte) Diagnostik stattfinden, um insbesondere selten 
auftretende bradykarde oder tachykarde Rhythmusstörungen zu diagnostizieren. Bei 
wiederholter (unklarer) Synkope ist die Fahreignung für mindestens 6 Monate nicht 
mehr gegeben. Die Einzelfallbeurteilung steht hier im Vordergrund. 

Gruppe 2 

Nach einer ersten Synkope besteht weiterhin Fahreignung, sofern die Bedingungen 
nicht für ein sehr hohes Rezidivrisiko sprechen (z.B. hochgradige 
Aortenklappenstenose).  

Die Fahreignung kann nach einer rezidivierenden Synkope mit geringem Risiko für ein 
Auftreten beim Führen eines Fahrzeuges (z.B. Miktionssynkope) weiterhin gegeben 
sein.  

Bei rezidivierenden Synkopen unklarer Genese ist die Fahreignung nicht gegeben. 
Sollten die Ursachen der Synkopen erkannt und das Auftreten erneuter Synkopen si-
cher verhindert werden können, kann im Einzelfall die Fahreignung wieder gegeben 
sein.  

3.4.12. Signifikante und operationsbedürftige Verengung der Halsschlagader 
Gruppe 1 

Keine Einschränkung. 

Gruppe 2 

Bei einer signifikanten und operationsbedürftigen Verengung der Halsschlagader 
(Karotisstenose) kann die Fahreignung nach neurologischer Untersuchung und effekti-
ver Therapie gegeben sein, neurologische Kontrollen sind notwendig. 

HRST und Synkope/Präsynkope
Niemand darf Autofahren

www.bast.de/BASt_2017/DE/Verkehrssicherheit/Fachthemen/BLL/BLL-Download



Genese Synkope nach Studien



Kipptisch: überhaupt noch indiziert?
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positive vasodepressor, mixed response, or even a negative response,
does not exclude the presence of asystole during spontaneous
syncope.122,123

Tilt testing has an acceptable sensitivity124 and specific-
ity106,124,125 when these are calculated in patients with true VVS
or without a history of syncope. However, there is an inability to
apply the test to populations with syncope of uncertain cause
where it is hoped that tilt testing might prove decisive. In these
clinical settings, tilt testing fails to deliver (Figure 7). Indeed, tilt
testing was positive in 51–56% of patients with atypical clinical fea-
tures suggesting a reflex mechanism,106,124–128 in 30–36% with
unexplained syncope after full investigation,124,129 and in 45–47%
with true cardiac arrhythmic syncope.130,131 In other words, tilt
testing offers little diagnostic value in patients for whom it is most
needed. In these patients, a positive tilt test reveals a susceptibility
to orthostatic stress.132 This hypotensive susceptibility plays a role in
causing syncope irrespective of the aetiology and mechanism of
syncope. For example, in arrhythmic syncope caused by paroxys-
mal atrial tachyarrhythmias, the mechanism is a combination of
onset of the arrhythmia itself and hypotensive susceptibility,
corroborated by positive tilt testing.130,131 Similarly, multifactorial
mechanisms are likely in other types of cardiac syncope, e.g. aortic
stenosis,133 hypertrophic cardiomyopathy (HCM),134 and
sick sinus syndrome.135,136 The presence or absence of suscepti-
bility explains the occurrence of syncope in some and not in
others affected by the same severity of arrhythmia or structural
defect. Tilt testing should now be considered a means of
exposing a hypotensive tendency rather than being diagnostic of

VVS. This concept has practical implications for therapy (see sec-
tions 5.1 and 5.2).

4.2.3 Basic autonomic function tests

Autonomic function assessment helps to identify autonomic failure as
the underlying cause of syncope.

4.2.3.1 Valsalva manoeuvre
The methodology of the Valsalva manoeuvre is described in section
7.1.1 of the Web Practical Instructions and in Web Video 2. There is
strong evidence that the absence of a BP overshoot and an absence
of a HR increase during the Valsalva is pathognomonic for neurogenic
OH, occurring in primary and secondary autonomic failure, and the
degree of hypotension and/or lack of compensation during forced
expiration usually correlate with the degree of autonomic dysfunc-
tion and related symptoms.138–143 In contrast, a pronounced BP fall
beyond what is normally expected during forced expiration, but a
normal chronotropic response during the manoeuvre, may occur in
patients with suspected situational syncope, i.e. syncope occurring
during some forms of situational syncope, e.g. coughing, brass instru-
ment playing, singing, and weightlifting.144

4.2.3.2 Deep breathing
The methodology of the deep-breathing test is described in section
7.1.2 of the Web Practical Instructions. Under physiological conditions,
HR rises during inspiration and falls during expiration. HR variability
during deep breathing (also called the expiratory/inspiratory index or
E/I index) is >_15 b.p.m. in healthy individuals aged >50 years.145

There is strong consensus that blunted or abolished variation is sug-
gestive of parasympathetic dysfunction.142,143,146,147

4.2.3.3 Other autonomic function tests
Further tests to evaluate cardiovascular sympathetic function include
calculation of the 30:15 ratio, the cold pressure test, the sustained
hand grip test, and mental arithmetic. There is weak evidence that
these tests may be useful.13,142,143,147

4.2.3.4 Twenty-four-hour ambulatory and home blood pressure
monitoring
Twenty-four-hour ABPM and home BP monitoring (HBPM) are
increasingly used to diagnose and monitor the treatment of hyperten-
sion.148 There is strong evidence that OH is frequently associated with
a nocturnal ‘non-dipping’ or even ‘reverse-dipping’ BP pattern in
patients with autonomic failure, with relevant therapeutic and prognos-
tic implications140,148–151 (see Web Practical Instructions section 7.1.3). In
these patients, ABPM allows the assessment of nocturnal hypertension,
postprandial hypotension, and exercise- and drug-induced hypoten-
sion, as well as monitoring for side effects of antihypotensive regimens
and pointing to additional disorders such as sleep apnoea.152 There is
weak evidence that ABPM may also detect the degree of OH in daily
life better than single office BP measurements.153

HBPM may be used to investigate the cause of orthostatic intoler-
ance, i.e. to clarify whether symptoms are due to OH or to other
causes, such as vertigo or motor imbalance in Parkinson’s disease or
multiple system atrophy. The evidence is weak. Finally, HBPM can be
used to clarify that BP is not low during episodes of PPS.154

Figure 7 Rates of tilt testing positivity in different clinical condi-
tions. These studies used the Westminster protocol for passive
tilt,125 the Italian protocol for trinitroglycerin tilt,106 and the clo-
mipramine protocol,124 for a total of 1453 syncope patients and
407 controls without syncope. Studies using other tilt protocols,
e.g. isoproterenol challenge, were not included. Clom = clomipr-
amine; TNG = trinitroglycerin; VVS = vasovagal syncope.
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..there is an inability to apply the test to
populations with syncope of uncertain cause
where it is hoped that tilt testing might prove
decisive.

„ ..tilt testing offers little diagnostic value in
patients for whom it is most needed.“
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..4.2.2.2 Tilt testing
Since its introduction in 1986,105 many protocols have been reported
with variations in the initial stabilization phase, duration, tilt angle,
type of support, and pharmacological provocation. The most com-
monly used are the trinitroglycerin (TNG) test using 300–400 mg of
sublingual TNG after a 20-min unmedicated phase,106,107 and the
low-dose intravenous isoproterenol test, which uses incremental
doses to increase average HR by about 20–25% over baseline (usu-
ally <_3 mg/min).108,109 In a recent systematic literature review,110 the
overall positivity rate in patients with syncope was 66% for the TNG
protocol and 61% for the isoproterenol protocol; the respective pos-
itivity rate in subjects without syncope (controls) ranged from
11–14%; and the test differentiated patients with syncope from con-
trols with an odds ratio of 12. The methodology and classification of
responses are described in section 6 of the Web Practical Instructions.
Adding video recording to a tilt table permits objective and repeated
review of clinical signs in relation to BP and HR, and helps to assess
the relative contribution of bradycardia and hypotension to syncope
(see section 5.2.6.3 and the explanatory video in Web Practical
Instructions section 6.3.15), and to distinguish between VVS and PPS
(see section 4.2.5).

The clinical situation corresponding to tilt-induced syncope is that
which is triggered by prolonged standing. The test should be

considered: (i) to confirm a diagnosis of reflex syncope in patients in
whom this diagnosis was suspected but not confirmed by initial eval-
uation105–109,111, and (ii) for the assessment of autonomic
failure, especially for the reproduction of delayed OH (which could not
be detected by active standing because of its delayed onset)23,24,112,113

and postural orthostatic tachycardia syndrome (POTS).114 Tilt testing
may be helpful in separating syncope from PPS.115–117

Tilt testing has limited value in assessing treatment efficacy.118

However, tilt testing is widely accepted as a useful tool to demon-
strate susceptibility of the patient to reflex syncope, especially a
hypotensive (vasodepressive) tendency, and thereby to initiate treat-
ment (e.g. physical manoeuvres, see section 5).119–121

The endpoint of tilt testing is the reproduction of
symptoms along with the characteristic circulatory pattern of
the indication mentioned above, namely the induction of reflex hypo-
tension/bradycardia, OH, POTS, or PPS. The typical tilt test result
patterns are shown in the Web Practical Instructions section 6.

Interpretation of tilt testing results in patients with reflex syncope:

Some studies122,123 compared the response to tilt testing with sponta-
neous syncope recorded by an implantable loop recorder (ILR). While
a positive cardioinhibitory response to tilt testing predicts, with a high
probability, an asystolic spontaneous syncope, the presence of a

Tilt testing

Recommendations Classa Levelb

Indications

Tilt testing should be considered in patients with suspected reflex syncope, OH, POTS, or PPS.23,24,105–109,111–117 IIa B

Tilt testing may be considered to educate patients to recognize symptoms and learn physical manoeuvres.119–121 IIb B

Diagnostic criteria

Reflex syncope, OH, POTS, or PPS should be considered likely if tilt testing reproduces symptoms along with the charac-

teristic circulatory pattern of these conditions.23,24,105–109,111–117 IIa B

Additional advice and clinical perspectives

• A negative tilt table response does not exclude a diagnosis of reflex syncope.

• While sensitivity and specificity are at acceptable levels when measured in patients with VVS and healthy controls, in usual clinical settings of syncope

of uncertain origin tilt testing suggests the presence of a hypotensive susceptibility, which may exist not only in reflex syncope but also with other

causes of syncope including some forms of cardiac syncope. The concept of hypotensive susceptibility rather than diagnosis has important practical

utility, because the presence or absence of hypotensive susceptibility plays a major role in guiding pacemaker therapy in patients affected by reflex

syncope and in the management of hypotensive therapies, which are frequently present in the elderly with syncope (see sections 5.1 and 5.2).

• A positive cardioinhibitory response to tilt testing predicts, with high probability, asystolic spontaneous syncope; this finding is relevant for thera-

peutic implications when cardiac pacing is considered (see section 5.2.6). Conversely, the presence of a positive vasodepressor, a mixed

response, or even a negative response does not exclude the presence of asystole during spontaneous syncope.122,123

• Tilt testing may be helpful in separating syncope with abnormal movements from epilepsy.137

• Tilt testing may have value in distinguishing syncope from falls.23

• Tilt testing may be helpful in separating syncope from PPS. In suspected PPS, the tilt test should preferably be performed together with EEG mon-

itoring; a normal EEG helps to confirm the diagnosis.116,117 In the absence of an EEG, a video recording will be helpful in confirming the diagnosis.

• Tilt testing should not be used to assess the efficacy of a drug treatment.118

EEG = electroencephalogram; OH = orthostatic hypotension; POTS = postural orthostatic tachycardia syndrome; PPS = psychogenic pseudosyncope; VVS = vasovagal
syncope.
aClass of recommendation.
bLevel of evidence.
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..bei vermuteter orthostatischer Hypotonie, Reflexsynkope, POTS 
oder psychogener Synkope



Schrittmacher bei Reflexsynkope



Kipptisch bei Frage nach Schrittmacher 
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.patients is non-pharmacological treatment, including education,
lifestyle modification, and reassurance regarding the benign nature of
the condition.

Additional treatment may be necessary in patients with severe forms,
as defined in Web Practical Instructions section 2.3, in particular: when
very frequent syncope alters quality of life; when recurrent syncope
without, or with a very short, prodrome exposes the patient to a risk of
trauma; and when syncope occurs during a high-risk activity (e.g. driving,
machine operation, flying, or competitive athletics, etc.). Only 14% of
the highly selected population with reflex syncope who are referred to
specialized syncope units may need such additional treatment.186 In gen-
eral, no therapy is appropriate for every form of reflex syncope. The
most important discriminant for the choice of therapy is age. A decision
pathway for the selection of a specific therapy according to age, severity
of syncope, and clinical forms is summarized in Figure 9.

5.2.1 Education and lifestyle modifications

Education and lifestyle modifications have not been evaluated in
randomized studies, but there is a consensus for implementing them
as first-line therapy in all cases. These comprise reassurance about
the benign nature of the disease, education regarding awareness and the
possible avoidance of triggers and situations (e.g. dehydration and/or
hot crowded environments), and the early recognition of prodromal
symptoms in order to sit or lie down and activate counter-pressure
manoeuvres without delay. If possible, triggers should be addressed
directly, such as cough suppression in cough syncope, micturition in the
sitting position, etc. Increased intake of oral fluids is also advised. Salt
supplementation at a dose of 120 mmol/day of sodium chloride has
been proposed.259 In general, >50% of patients with recurrent syncopal
episodes in the 1 or 2 years before evaluation do not have syncopal
recurrences in the following 1 or 2 years and, in those with recurrences,

Table 9 Expected syncope recurrence rates with a permanent pacemaker in different clinical settings (for more
details see Supplementary Data Table 9).

Clinical setting Expected 2-year syncope recurrence rate

with cardiac pacing

Syncope due to established bradycardia and absence of hypotensive mechanism High efficacy (<_5% recurrence rate)

Syncope due to established bradycardia and associated hypotensive mechanism Moderate efficacy (5–25% recurrence rate)

Syncope due to suspected bradycardia and associated hypotensive mechanism Low efficacy (>25% recurrence rate)

Figure 8 General framework of treatment is based on risk stratification and the identification of specific mechanisms when possible. ARVC =
arrhythmogenic right ventricular cardiomyopathy; CAD = coronary artery disease; DCM = dilated cardiomyopathy; ECG = electrocardiographic;
HCM = hypertrophic cardiomyopathy; ICD = implantable cardioverter defibrillator; LQTS = long QT syndrome; SCD = sudden cardiac death.
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