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Update 2012

STATE-OF-THE-ART PAPER

New Concepts in the Assessment of Syncope

Michele Brignole, MD,* Mohamed H. Hamdan, MD+
Lavagna, Italy; and Salt Lake City, Utah

Significant progress has been made in the past 3 decades in our understanding of the various causes of loss of
consciousness thanks to the publication of several important studies and guidelines. In particular, the recent
European Society of Cardiology guidelines provide a reference standard for optimal quality service delivery. This
paper gives the reader brief guidance on how to manage a patient with syncope, with reference to the above
guidelines. Despite the progress made, the management of patients with syncope remains largely unsatisfactory
because of the presence of a significant gap between knowledge and its application. Two new concepts aimed
at filling that gap are currently under evaluation: syncope facilities with specialist backup and interactive
decision-making software. Preliminary data have shown that a standardized syncope assessment, especially
when coupled with interactive decision-making software, decreases admission rate and unnecessary testing and
improves diagnostic yield, thus reducing cost per diagnosis. The long-term effects of such a new health care
model on the rate of diagnosis and survival await future studies. (J Am Coll Cardiol 2012;59:1583-91)

© 2012 by the American College of Cardiology Foundation

J Am Coll Cardiol 2012,;59:1583-91
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Definice synkopy:

Synkopa je prechodna ztrata védomi
( Transient Loss of Consciousness - T-LOC)

diky prechodnée globalni cerebralni
hypoperfuzi charakterizovana

1. nahlym vznikem
2. kratkou dobou trvani
3. spontanni kompletni upravou
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Conditions incorrectly diagnosed
as syncope

¢ Disorders with partial or complete (LOC) but without
cerebral hypoperfusion:
- Epilepsy,
-~ Metabolic disorders including hypoglycemia, hypoxia,
hyperventilation with hypocapnia,
- Intoxication,
— Vertebrobasilar TIA (Transient Ischemic Attack).

¢ Disorders without impairment of consciousness:
- Cataplexy,
— Drop attacks,
- Falls,
-~ Functional (psychogenic pseudosyncope),
— TIA of carotid origin.

©
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Classification of syncope

Reflex (neurally-mediated)
syncope
Vasovagal:
- Mediated by emoctional distress: fear,
pain, instrumentation, blood phobia.
— Mediated by orthostatic stress.

Situational:

—~ Cough, sheeze.

— Gastrointestinal stimulation
(swallow, defaecation, visceral pain).

~ Micturition (post-micturition).

~ Post-exercice.

~ Post-prandial.

~ Others (e.g., laught, brass instrument
playing, weightlifting).

Carotid sinus syncope

Atypical forms (without apparent
triggers and/or atypical presentation).

www.escardio.org/guidelines

Syncope due to
orthostatic hypotension

Primary autonomic failure:

~ Pure autonomic failure. multiple
system atrophy, Parkinson's disease
with autonomic failure, Lewy bady
dementia.

Secondary autonomic failure:
~ Diabetes, amyloidosis, uraemia,
spinal cord injuries.

Drug-induced orthostatic

hypotension:

—~ Alcohol, vasodilators. diuretics,
phenctiazines, antidepressants.

Volume depletion:
— Haemorrhage, diarrhoea, vomiting,
etc.

Journal 2009:30:2631-2671 usoPEAN

Cardiac syncope
(cardiovascular)

Arrhythmia as primary cause:

Bradycardia:

- 8inus node disfunction (including brady-cardia/
tachycardia syndrome).

— Atrioventricular conduction system disease.

-~ Implanted device malfunction.

Tachycardia:

~ Supraventricular.

~ Ventricular (idiopathic, secondary to structural
heart disease or to channelopathies).

Drug induced bradycardia and

tachyarrhythmias

Structural disease:

Cardiac: cardiac valvular disease, acute
myocardial infarction/ischaemia. hypertrophic
cardiomyopathy. cardiac masses (atrial myxoma,
tumors, etc), pericardial disease/tamponade.
congenital anomalies of coronary arteries,
prosthetic valves dysfunction.

Others: pulmonary embolus. acute aortic

dissection, pulmonary hypertension.



Novy koncept klasifikace synkop 2012

Reflex (neurally-mediated) Bradycardia
Vasovagal Asystole
Situational | Sinus arrest
Caroftid sinus Sinus bradycardia plus AV block
Atypical forms (tilt-positive) AV block

Bradycardia (sinus)

Orthostatic hypotension Tachycardia
Primary autonomic failure Progressive sinus tachycardia
Secondary autonomic failure Atrial fibrillation
Drug-induced Atrial tachycardia (except sinus)
Volume depletion Ventricular tachycardia

Cardiac or Cardiovascular No or slight rhythm variations-
Arrhythmia as primary cause (Hypotension)

Bradycardia
Tachycardia
Drug-induced
Structural cardiac (e.g., aortic
stenosis, atrial mixoma, etc)

Figure Legend:
Classification of Syncope According to Etiology
AV = atrioventricular; BP = blood pressure; ECG = electrocardiogram; ESC = European Society of Cardiology; ISSUE = International Study on

Syncope of Uncertain Etiology.
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Epidemiology
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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.

Lombroso et al. Pediatrics 1967, Soteriades et al. N Eng J Med 2003

Ganzeboom et al. Am J Cardiol 2003

wWww.escarcio.org/guidelines
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Frequency of the causes of syncope
according to age

A0 0 B U 0 " 0 (
< 40 yrs T 51 2.5 1.1 18 27 ED & CPU
40-60 yrs t 37 6 3 19 34 ED & CPU
< 65 years 4 68.5 0.5 12 19 CcD
— N
60/65 yrs ; o 52 3 34 1 cD
§ 62 8 1 14 GD
T 25 8.5 13 12.5 41 ED & CPU
> 75 yrs § 36 30 \ 16 / 9 GD
t = Olde Norkcamp ~ ED = emergency department
1 = Del Rosso CPU = chest pain unit
§ = Ungar CD = cardiology department

GD = geratric department
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Initial evaluation

e The initial evaluation of a patient presenting with
T-LOC consists of careful history, physical
examination, including orthostatic BP
measurements, and electrocardiogram (ECG).

e Based on these findings, additional examinations
may be performed.

., 1.-._ "-.._
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Additional examinations

e CSM in patients in patients = 40 years.

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

e |Immediate ECG monitoring when there is a suspicion of
arrhythmic syncope.

e Orthostatic challenge (lying-to-standing orthostatic test and/or
head-up tilt testing) when syncope is related to the standing
position or there is a suspicion of a reflex mechanism.

e Other less specific tests such as neurological evaluation or blood
tests are only indicated when there is suspicion of nonsyncopal
T-LOC.

©
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Syncope in the context of T-LOC

Clinical presentation

r N

*Loss of
consciousness?

No
\ \
O Yes Altered consciousness

* Rapid onset?

F

* Short duration? No
* Spontaneous v v
recovery?

v

Rare
causes
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Diagnostic criteria with initial evaluation

Class Level

» Vasovagal syncope is diagnosed if syncope is precipitated by emotional distress s
or orthostatic stress and is associated with typical prodrome.
« Situational syncope is diagnosed if syncope occurs during or immediately after C

specific triggers (cough, sneeze, Gl stimulation, micturition, post-exercise, post-
prandial.

# Orthostatic syncope is diagnosed when it occurs after standing up and there is
documentation of orthostatic hypotension.

» Arrhythmia related syncope is diagnosed by ECG when there is:
-~ Persistent sinus bradycardia < 40 bpm in awake or repetitive sinoatrial block or
sinus pauses >3 s.
~ Mobitz Il 2nd or 3rd degree atrioventricular block.
— Alternating left and right BBB.
~ VT or rapid paroxysmal SVT.
- Non-sustained episodes of polymorphic VT and long or short QT interval.
~ Pacemaker or ICD malfunction with cardiac pauses.

¢ Cardiac ischaemia related syncope is diagnosed when syncope presents with
ECG evidence of acute ischaemia with or without myocardial infarction.

# Cardiovascular syncope is diagnosed when syncope presents in patients with
prolapsing atrial myxoma, severe aortic stenosis, pulmonary hypertension,
pulmonary embolus or acute aortic dissection.

www.escardio.org/guidelines t Journal 2009;30:2631-2671 SOCIETY OF



Diagnostic flowchart in patients with suspected T-LOC
T-LOC - suspected syncope

Initial evaluation
+

'
Syncope T-LOC non syncopal

. ' e
Certain diagnosis Uncertain dlagnosm Confirm with
specific test or

l specific consultation
Treatment RISk stratlflcatmn ‘
Treatment

High nsk** an S Low risk
recurrent Single or rare
syncopes ‘ l

Cardiac or No further

neurally-mediated evaluation
tests as appropriate

Delayed treatment \
guided by

ECG documentation

Early evaluation
& treatment
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Webové algoritmy vysetrovani

synkopy

A Faint and Fall Center

University of Utah

The Faint-Algorithm as Currently Used at the University of Utah

The case of a patient referred for unexplained syncope without ECG abnormalities
or structural heart disease is shown. After all of the essential information obtained
from history, physical examination, 12-lead ECG, echocardiogram, and appropriate
blood tests was entered, the software determined the short-term risk and need for
admission (A, red arrow). If the decision is made not to admit the patient, the
software uses the available information to verify whether a certain diagnosis can be
made or not as defined in the recent ESC guidelines.

If no diagnosis can be made, the software suggests the most likely diagnosis (B,
red arrow) and recommends the appropriate tests to be performed in a sequential
manner, resulting in cost-effective practices (C, red arrow). At any step, the health
care provider is given the opportunity to agree or disagree with the software
recommendation.

In addition, he or she has access to the most recent educational material, including
the guidelines, by clicking on the “?” button. AHA = American Heart Association;
TIA = transient ischemic attack; other abbreviations as in Figure 1.

University of Utah Hospital
Salt Lake City, UT

ADMISSION

Admission Determination
According to the data provided, and the most recent published AHA and ESC guidelines: (2]

__ Hospital admission indicated
- W Hospital admission NOT indicated

Submit

B UNCERTAIN DIAGNOSIS

Uncertain Diagnosis Determination

According to the data provided, and the most recent published AHA and ESC guideli

__ Cardiac syncope is likely [2]
__ Cardiac syncope is unlikely and there are recurrent or severe symptoms 0
- [I_‘ Cardiac syncope is unlikely and there are single/rare and mild symptoms )
__ Non-syncopal faint is likely [2]

Submit

ORDER TESTS

Cardi ivity Tests

Unlikely and Rare Symptoms)

0 e OSAARAS S S 2 R P PSS B MG e o Kot sk
muwry tests be perfarmed sequentially until a diagnosis Is

Carotid Sinus Massage
According o the aigorithm, a Carotig Sinus Massage (S indicated €}

wp ¥ Perform
Don't perform
Carotd Sinus Massage Criteria
Al of the following are present
Patient's age is > 40
/' bsence of history of TIA or Stroke

T Tentin According to the algorithm, Tilt Testing IS indicated )

wlp ¥ Periorm
Don't perform

J Am Coll Cardiol.
2012;59(18):1583-1591.
doi:10.1016/j.jacc.2011.11.056
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e Short-term high-risk criteria requiring prompt hospitalization or intensive
aluation:

Risk stratification

- Severe structural or coromary artery disease{(HTow £F or prior Ml).

— Clinical or ECG features suggesting arrhythmic syncope:

Syncope during exercise or supine.
Palpitations at the time of syncope.

Family history of Sudden cardiac death (SCD).
Non-sustained VT.

Bifascicular block (LBBB or RBBB combined with left anterior or left posterior fascicular block
or other intraventicular conduction abnormalities with QRS duration = 120 ms.

Inadequate sinus bradycardia (< 50 bpm) orsino-atrial block in absence of negative chronotropic
medications or physical training.

Pre-excited QRS complex.
Prolonged or short QT interval.
RBBB pattern with ST-elevation in leads V1-V3 (Brugada pattern).

Negative T waves in right precorial leads, epsilon waves and ventricular late potentials
suggestive of ARVC.

Family history of SCD.

~ Important co-morbidities (severe anemia, electrolyte disturbance).

©
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Recommendations
Carotid sinus massage (CSM)

Class Level
¢ Indications:

— CSM is indicated in patients > 40 years with syncope of
unknown aetiology after initial evaluation.

— CSM should be avoided in patients with previous TIA or stroke C

within the past 3 months and in patients with carotid murmurs
(except if carotid Doppler studies exclude significant stenosis).

e Diagnostic criteria:

— CSM is diagnostic if syncope is reproduced in presence of
asystole longer than 3 s and/or fall in SBP > 50 mmHg.

©
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Recommendations
Active standing

Class Level
¢ Indications:

—~ Manual intermittent determination with sphygmomanometer of
BP supine and during active standing for 3 min is indicated as

initial evaluation when OH is suspected.

— Continuous beat-to-beat non invasive pressure measurement
may be useful in case of doubt.

« Diagnostic criteria:

—~ The test is diagnostic when there is a symptomatic fall in
SBP from baseline value = 20 mmHg or DBP = 10 mmHg
or a decrease of SBP to < 90 mmHg.

— The test should be considered diagnostic when there is an
asymptomatic fall in In SBP from baseline value = 20 mmHg
or DBP = 10 mmHg or a decrease of SBP to < 90 mmHg.

., 1.-._ "-.._
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Recommendations
Tilt testing

Class Level

¢ Methodology:

[ Supine pre-tilt phase of at least 5 min, when no venous \

C
cannulation, and of at least 20 min, when cannulation is
undertaken, is recommended.
- Tilt angle between 60° to 70° is recommended. B
— Passive phase of a minimum of 20 min and a maximum of B
QS min is recommended. /
— For nitroglycerine, a fixed dose of 300-400 pg sublingually =
administered in the upright position is recommended.
— For isoproterenol, an incremental infusion rate from 1 up to B

3 yg/min in order to increase average heart rate by about
20-25% over baseline is recommended.

B ;
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Recommendations
Tilt testing

Class Level

e Diagnostic criteria:

— In patients without structural heart disease, the induction of B

reflex hypotension/bradycardia with reproduction of syncope or
progressive OH (with or without symptoms) are diagnostic of
reflex syncope and OH respectively.

- In patients without structural heart disease, the induction of
reflex hypotension/bradycardia without reproduction of syncope
may be diagnostic of reflex syncope.

— In patients without structural heart disease, arrhythmia or other
cardiovascular cause of syncope should be excluded prior to
considering positive tilt test results as diagnostic.

— Induction of LOC in absence of hypotension and/or bradycardia
should be considered diagnostic of psychogenic pseudo
syncope.

., 1.-._ "-.._
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Recommendations

ECG monitoring Class Level

¢ Indications:
—~ ECG monitoring is indicated in patients with clinical or ECG features
suggesting arrhythmic syncope.
— Immediate in-hospital monitoring (in bed or telemetric) is indicated in
high risk patients.

— Holter monitoring is indicated in patients with frequent syncope or
presyncope (2 1 per week).
- ILR Is indicated in:
* An early phase of evaluation in patients with recurrent syncope of uncertain
origin, absence of high-risk criteria and high likelihood of recurrence within
battery longevity of the device.

* High-risk patients in whom a comprehensive evaluation did not demonstrate
a cause of syncope or lead to a specific treatment.

~ ILR should be considered to assess the contribution of bradycardia
before to consider cardiac pacing in patients with suspected or certain
reflex syncope presenting with frequent or traumatic syncopal episodes.

- External loop recorders should be considered in patlents who have
inter-symptom intervals < 4 weeks.

www.escardio.org/guidelines  Journal 2009;30:2631-2671 SOCIETY OF



Uloha ILR v detekci pFi¢iny synkopy

0 6 12 18 24 30 36 42 48

Number at risk
157 108 84 68 45 30 15 9 4

Figure Legend:
Time-Dependent Cumulative Diagnostic Yield of ILR
The actuarial curve with its 95% confidence intervals is presented. ILR = implantable loop recorder.

J Am Coll Cardiol.
2012;59(18):1583-1591.
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Recommendations
Electrophysiological study (EPS)

e Indications:

~ In patients with ischaemic heart disease, EPS is indicated when
initial evaluation suggests an arrhythmic cause of syncope
unless there is already an established indication for ICD.

— In patients with BBB, EPS should be considered when non
invasive tests failed to make the diagnosis.

— In patients with syncope preceded by sudden and brief
palpitations non invasive tests failed to make the diagnosis.

~ In patients with Brugada syn e, ABNC and hypertrophic
cardiomyopathy (in selecte

Class Level

- In patients with high-risk occu quiring to exclude a CV

cause (in selected cases).

- EPS is not recommended in normal ECG, no heart

disease and no palpitations.

EURDPEAN
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Recommendations
Electrophysiological study (EPS)

e Diagnostic criteria:

—~ EPS is diagnostic and no additional tests are required in:
* Sinus bradycardia and prolonged CSNRT (> 525 ms).

¢ BBB and either a baseline HV interval of 2100 ms, or 2nd or 3rd degree
His-Purkinje block.

* Induction of sustained monomorphic VT in patients with previous MI.

Class Level

* Induction of rapid SVT which reproduces hypotensive or spontaneous
symptoms.

— An HV interval between 70 & 100 ms should be considered
diagnostic.

W 0O O

— Induction of polymorphic VT or VF in patients with Brugada
syndrome, ARVC & patients resuscitated from cardiac arrest
may be considered diagnostic.

- Induction of polymorphic VT or VF in patients with ischaemic or
DCM cannot be considered a diagnostic.

www.escardio.org/guidelines t Journal 2009;30:2631-2671 SOCIETY OF



Recommendations
Adenosine triphosphate test (ATP)

Class Level

¢ Indications:
- Owing to lack of correlation with spontaneous syncope,
ATP test cannot be used as a diagnostic test to select
patients for cardiac pacing.

' ®
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Recommendations
Echocardiography

Class Level

¢ Indications:

-~ Echocardiography is indicated for diagnosis and risk B
stratification in patients who are suspected of having structural
heart disease.
e Diagnostic criteria:
B

-~ Echocardiography alone is diagnostic of the cause of syncope
in severe aortic stenosis, obstructive cardiac tumours or
thrombi, pericardial tamponade, aortic dissection and
congenital anomalies of coronary arteries.

' ®
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Recommendations
Exercice testing

Class Level

¢ Indications:

— Exercise testing is indicated in patients who experience C
syncope during or shortly after exertion.
e Diagnostic criteria:
—~ Exercise testing is diagnostic when syncope is reproduced C
during or immediately after exercise in the presence of ECG
abnormalities or severe hypotension.
—~ Exercise testing is diagnostic if Mobitz Il 2nd degree or C

3rd degree AV block develop during exercise even without
syncope.

www.escardio. org/guidelines  Journal 2009;30:2631-2671 ocieny of



Recommendations
Psychiatric evaluation

Class Level

¢ Indications:

- Psychiatric evaluation is indicated in patients in whom T-LOC C
is suspected to be psychogenic pseudosyncope.
~ Tilt testing, preferably with concurrent EEG recording and C

video monitoring may be considered for diagnosis of T-LOC
mimicking syncope (“pseudosyncope”) or epilepsy.

©
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Recommendations
Neurological evaluation

Class Level

¢ Indications:

— EEG, ultrasound of neck arteries and computed tomography B
or magnetic resonance imaging of the brain are not indicated,
unless a non-syncopal cause of T-LOC is suspected.

— Neurological evaluation is indicated in patients in whom T-LOC C
is suspected to be epilepsy.

— Neurological evaluation is indicated when syncope is due to C

ANF in order to evaluate the underlying disease.
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Treatment of syncope
Diagnostic evaluation

Reflex and Unexplained and
orthostatic intolerance high-risk of SCD
[ Unpredictable | [ Predictable |[ Cardiac || Structural || i.e. CAD,
or high or low arrhythmias | | (cardiac or DCM
frequency frequency cardio- HOCM, ARVC,
pulmonary) Channelopathies
Consider Education, Specific Treatment Consider ICD
specific therapy reassurance therapy of therapy according
or delayed avoidance of of the culprit underlying current ICD guidelines
treatment triggers arrhythmia disease
(guided by ECG usually
documentation sufficient
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Treatment of reflex syncope

Class Level

« Explanation of the diagnosis, provision of reassurance and explanation of risk C
of recurrence are indicated in all patients.

* |sometric counterpressure manoeuvres are indicated in patients with prodrome. B

» Cardiac pacing should be considered in patients with dominant cardioinhibitory B
CSS.

« Cardiac pacing should be considered in patients with frequent recurrent reflex B
syncope, age > 40 years and documented spontaneous cardioinhibitory
response during monitoring.

» Midodrine may be indicated in patients with VVS refractory to lifestyle C
measures.

» Tilt training may be useful for education of patients but long-term benefit B
depends on compliance.

» Cardiac pacing may be indicated in patients with tilt-induced cardioinhibitory C

response with recurrent frequent unpredictable syncope and age > 40 after

» Cardiac pacing is not indicated in the absence of a documented cardio-
inhibitory reflex.

» Beta-adrenergic blocking drugs are not indicated.
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Treatment of orthostatic hypotension

Class Level
e Adequate hydration and salt intake must be maintained.

rine should be administered as adjunctive t
needed.

e Fludrocortisone shoul

Inistered as adjunctive
therapy if need

may be indicated.

* Abdominal binders and/or support stockings to reduce
venous pooling may be indicated.

e Head-up tilt sleeping (> 10°) to increase fluid volume may
be indicated.
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Syncope due to cardiac arrhythmias
Recommendations

Treatment of syncope due to cardiac arrhythmias
Class Level

e Syncope due to cardiac arrhythmias must receive
treatment appropriate to the cause
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Syncope in the elderly

o OH is not always reproducible in older adults (particularly medication and
age-related). Therefore, orthostatic BP appraisal should be repeated,
preferably in the morning and/or promptly after syncope.

o CSM is particularly useful even if non-specific carotid sinus hyper-
sensitivity is frequent without history of syncope.

¢ In the evaluation of reflex syncope in older patients tilt testing is well
tolerated and safe, with positivity rates similar to those observed in
younger patients, particularly after nitroglycerine challenge.

o Twenty-four hour ambulatory BP recordings may be helpful if instability
of BP is suspected (e.g., medication or post prandial).

e Due to the high frequency of arrhythmias, ILR may be especially useful
in the elderly with unexplained syncope.

o Evaluation of mobile, independent, cognitively normal older adults
must be performed as for younger individuals.
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Recommendations concerning driving
in patients with syncope

Diagnosis Group 1 Group 2
(private drivers) (professional drivers)

Cardiac arrhythmias
Cardiac arrhythmia, medical After successful treatment is After successful treatment is established
treatment established
Pacemaker implant After one week After appropriate function is established
Successful catheter ablation After successful treatment is After long-term success is confirmed

established
ICD implant In general low risk, restriction on Permanent restriction

case by case

Reflex syncope

Single/mild No restrictions No restriction unless it occurred during
high risk activity

Recurrent and severe After symptoms controlled Permanent restriction unless effective
treatment has been established

Unexplained syncope
No restrictions unless absence of After diagnosis and appropriate therapy

heart disease

prodrome, occurrence during driving  is established

or presence of severe structural
B Al A, EURCPEAN
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Koncept Syncope Unit

EH RA StE Syncope series

KEY MESSAGES

EHRA Consensus Document on Syncope Unit: hﬂmﬂ!mﬂw

L@

EUROPEAN

www.escardio.org/EHRA e =S
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ProcC vytvaret SU

* Lack of awareness of the benefits of an SU due to

Specialist opinion for patients

Early accurate and efficient diagnosis

Timely treatment

Better application of recommended guidelines

Less duplication and fragmentation of services

Single source of communication for all stakeholders
Shorter length of stay for hospital inpatients
Reduction of total care costs

Better systems for monitoring and evaluation of practice
at local, national and international level

Better quality control at local, national and
international level

Access to harmonised data across different hospitals
High quality, evidence based data for research
Evidence based innovation in diagnosis, treatments
and health care model

Ll

.

inadequate research trials comparing an SU to normal
practice

Underestimation of consequences of syncope

Lack of awareness of benefit of an SU on quality of life
Low numbers of syncope specialists

Lack of formal syncope training programs

Wide age range from paediatric to oldest patients
Skill sets required in a number of domains such as

cardiology, geriatrics, paediatrics, physiology, neurology

and psychiatry

Syncope not a recognized subspecialty
Reluctance to introduce innovative proposals
Necessity to engage multiple stakeholders

Inadequate reimbursement of syncope core management
New economic cost models required to evaluate an SU

Fear of increasing costs by the development of a new
structure instead of reducing them
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