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Definitions

’ y

Nontraumatic TLOC TLOC due to head trauma

. : : :

Syncope Epileptic seizures Psychogenic Rare causes

Subclavian steal
syndrome
Vertebrobasilar TIA

Reflex syncope Generalized: Psychogenic
DrthnstatlF - Tonic pseudosyncope (PPS)
hypotension - Clonic Psychogenic non-epileptic :
Cardiac . - . Subarachnoid
- Tonic-clonic seizures (PNES)
haemorrhage

- Atonic Cyanotic breath
holding spell




Definitions

“ In some forms of syncope there may be a prodromal period
in which various symptoms (e.g. nausea, sweating, weakness,
and visual disturbances) warn that syncope is imminent.
Often, however, LOC occurs without warning.

“* The noun ‘pre-syncope’ is used often to
describe a state that resembles the prodrome of
syncope but which is not followed by LOC.




Classification of syncope

Reflex Syncope

Mixed

Inappropriate reflex

Low BP/
Cerebral
hypoperfusion

Jeipied
[einjaniiS

Orthostatic Hypotension

Cardiac
Syncope




Classification of syncope

» In reflex syncope haemodynamic
instability (evidenced by central
hypovolaemia, hypotension, and/or
tachycardia), gastrointestinal
symptoms, pain, and other triggers
can activate the reflex. Higher brain
functions such as emotional triggers

Emotional triggers

Hypothalamus 4 Arterial baro-

womramer T\ o~ [ ) el can also facilitate activation of the
s 1\ ' Haemodynamic reflex or trigger it directly
. t:'qqers » The main efferent components of
| o oo the reflex are bradycardia or asystole,
e ] s ! as well as dilation of capacitance
RS 2l el vessels in the splanchnic region and
post. | lower limbs, with consequent
S i | hypotension

» The combination of vasodepressive
effects and bradycardia to varying
degrees results in manifestations
such as vasodepressor,
cardioinhibitory, or mixed reflex
syncope

' \}asocﬁlqtion
Reflex syncope | (Lower fimbs) |




Classification of syncope

» In syncope due to OH, functional
and structural impairments of the
autonomic nervous system lead
to an inadequate increase in s
peripheral resistance and heart Vesomotor cnter
rate (HR) upon standing

Sites of
m— ANS damage

> Gravitational stress, in el ,'
combination with i
vasoconstrictor, chronotropic,
and inotropic failure, results in Symoatit

elferents

venous pooling of blood below
the diaphragm and a decrease in
venous return and carbon
dioxide, resulting in a low BP

Arterial baro-
receplors in

_ carotid sinus

Haemodynamic triggers
(hypotension)

Arterial baro-
receptors in
A0rtic anch

i - ’%
9| | Chronotropic
incompetence J

{ Inadequate J

Autonomic failure | Vasoconstriction




Epidemiology

-
(Age of first faint Age of first faint
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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.




Initial evaluation, diagnosis, and
risk stratification

The initial evaluation of a patient presenting with T-LOC
consists of :

» careful history (way of falling, movements and duration)

»physical examination

»ECG



Initial evaluation, diagnosis, and
risk stratification

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

» ECG monitoring when there is a suspiction of
arrhytmic syncope

» Echocardiogram when there is a previous heart disease
» CSM, in patient aged > 40 years

» Head up tilt testing when there is suspicion of OH or
reflex syncope



The initial evaluation should answer

three key questions:

Presentation of patient with probable TLOC

{may include ambulance or referral data)

TLOC present?
(history)

No TLOC Syncope

Act az peeded : |

Initial syncope evaluation
(H&P exam, ECG, supine
and standing 8P)

—————

Certain or highly Uncertain diagnosis
likely diagnosis (see Table 5)
(see definition in Table of 5 1
Recommendations) Risk stratification

Starl trealment (see Table 6)

I—’%

High-risk of
short-term
serious events

Low-risk
but recurrent
syncopes

Early evaluation
& treatment

Anclliary tests
followed by
treatment

TLOC - non syncopal

+ Epileptic seizure
* Psychogenic TLOC
* TLOC, rare causes

Treat appropriately

Low-risk,
single or rare
recurrences

Explanation,
no further
evaluation



Risk stratification

Basata su circostanze della sincope, anamnesi, esame fisico, ECG

SYNCOPAL EVENT

+ Associated with prodrome typical of reflex syncope (e.g. light-headedness, feeling of
warmth, sweating, nausea, vomiting)®*
« After sudden unexpected unpleasant sight, sound, smell, or pain®-49s¢

« After prolonged standing or crowded, hot places®

+ During a meal or postprandial®

+ Triggered by cough, defaecation, or micturition®?

+ With head rotation or pressure on carotid sinus (e.g. tumour, shaving, tight collars)®
« Standing from supine/sitting position>*

High-risk

+ New onset of chest discomfort, breathlessness, abdominal pain, or headache?®4455
+ Syncope during exertion or when supine®
+ Sudden onset palpitation immediately followed by syncope®

Minor (high-risk only if associated with structural heart disease or abnormal ECG):

+ No warning symptoms or short (<10 s) prodrome?:38.43.56
+ Family history of SCD at young age®
+ Syncope in the sitting position®*

PAST MEDICAL HISTORY

+ Long history (years) of recurrent syncope with low-risk features with the same
characteristics of the current episode®
+ Absence of structural heart disease®">®

High-risk

+ Severe structural or coronary artery disease (heart failure, low LVEF or previous
myocardial infarction

PHYSICAL EXAMINATION

« Normal examination

High-risk

+ Unexplained systolic BP in the ED <90 mmHg?é-5°
* Suggestion of gastrointestinal bleed on rectal examination*
* Persistent bradycardia (<40 b.p.m.) in awake state and in absence of physical training

* Undiagnosed systolic murmure®




Risk stratification

« Normal ECGE!‘\ 35,36,55

High-risk

Major Minor (high-risk only if history
consistent with arrhythmic syncope)
* ECG changes consistent with acute ischaemia | * Mobitz | second-degree AV
* Mobitz Il second- and third-degree AV block block and 1°degree AV block with
* Slow AF (<40 b.p.m.) markedly prolonged PR interval
* Persistent sinus bradycardia (<40 b.p.m.), » Asymptomatic inappropriate mild
or repetitive sinoatrial block or sinus pauses sinus bradycardia (40-50 b.p.m.),
>3 seconds in awake state and in absence of or slow AF (40-50 b.p.m.)*®
physical training « Paroxysmal SVT or atrial
Bundle branch block, intraventricular fibrillation®®
conduction disturbance, ventricular * Pre-excited QRS complex
hypertrophy, or Q waves consistent with * Short QTc interval (<340 ms)*
ischaemic heart disease or cardiomyopathy**5¢ | « Atypical Brugada patterns*®
+ Sustained and non-sustained VT * Negative T waves in right precordial
+ Dysfunction of an implantable cardiac device leads, epsilon waves suggestive of
(pacemaker or ICD) ARVC*¢
Type 1Brugada pattern
ST-segment elevation with type 1
morphology in leads V1-V3 (Brugada pattern)
* QTc >460 ms in repeated 12-lead ECGs
indicating LQTS*®




Chi ricoverare?

Syncope®

(after initial evaluation in ED)

e Y
Neither
high nor low-risk

Any high-risk features require

Likely reflex, situational Should not be discharged " intensive diagnostic approach

or orthostatic from the ED Should not be discharged
i e from the ED
-

l -_-_-_-________"‘--l-
if Syncope out-patient \
recurrent | clinic (SU) (if available)




What is new?

CHANGE IN RECOMMENDATIONS
2009 2018

Tilt testing: indication for syncope?* 24105109, m117
Tilt testing for educational purposes™™

Tilt testing: diagnostic criterig® 241051091117

Holter for unexplained syncope'™

' arrhythmias

phosphate test

EPS-guided pacemaker: prolonged SNRT2102%2
EPS-guided pacemaker: HV 570 ms'#8. #14-2i. 221
Empiric pacing in bifascicular block®" #5344
Therapy of reflex syncope: PCM"9-121. 263, 264
Therapy of OH: PCM?**®
Therapy of OH: abdominal binders*320.32
Therapy of OH: head-up tilt sleeping'®4 322323

Syncope & SVT/VT: AA drugs
Expert opinion




What is new?

CHANGE IN RECOMMENDATIONS
2009 2018

Syncope & AF: catheter ablation
Expert opinion

ICD: LVEF =35% and syncope®®
Syncope & high risk HCM: ICD#*5
Syncope & ARVC: ICD*®

Psychiatric consultation for PPS
Expert opinion

) [ va ) (e ) (@D (35 )

2018 NEW RECOMMENDATIONS
(only major included)
Management of syncope in ED (section 4.1.2)

* Low-risk: discharge from ED

* High-risk: early intensive evaluation in ED,
SU versus admission

» Neither high or low: observation in ED or in
SU instead of being hospitalized

Video recording (section 4.2.5):

* Video recordings of spontaneous events
ILR indications (section 4.2.4.7):

* In patients with suspected unproven epilepsy

* |In patients with unexplained falls
ILR indications (section 5.6):

* |[n patients with primary cardiomyopathy or
inheritable arrhythmogenic disorders who are at low
risk of sudden cardiac death, as alternative to ICD



Diagnostic test
Carotid sinus massage

» Carotid sinus massage (CSM) is preferably performed during continuous
ECG and non-invasive beat-to-beat BP monitoring

» CSM consists of manual compression with the tips of the second, third,
and fourth fingers of one hand at the site of the maximum carotid pulse,
with the face rotated contralaterally

» Even if an asystolic pause is evoked by CSM, the possibility still exists
that the patient may also exhibit a marked vasodepressor response

» To assess the contribution of the vasodepressor component, CSM is
repeated after intravenous administration of 0.02 mg/kg of atropine
(atropine eliminates vagally induced asystolic pauses, thereby
unmasking vasodepressor response)



Diagnostic test
Carotid sinus massage

Cardiac sinus massage

Recommendations

Indications

CSM is indicated in patients =40 years of age with syncope of unknown origin compatible with a reflex mechanism 2%

Diagnostic criteria

C55is confirmed if C5M causes bradycardia (asystole) and/or hypotension that reproduce spontanecus symptoms, and

patients have clinical features compatible with a reflex mechanism of syncope ®-727%93-% 102

CSM ("method of symptoms”): asystole and/or BP fall

Nosymptoms & Reproduction

form is
aP tall 450 mmig. i i ystole by

CSH CSS

Asystole =3 s No asystole =3 s

-

.
No symptoms after atropine Symptoms after atropine VD form

Cl form Mixed form




Diagnostic tests

Orthostatic challenge

» Changing from supine to upright position produces a
displacement of blood from the thorax to the lower limbs

e

J_

I'¢

P =10 mmHg, or adecrease in systolic BP to <30 mmHg, and symptoms (from history) are less consis-
0,103,104

mmHg or diast
tent with OH.**

1. “active standing,
2. head up tilt at 60 or 70°




Tilt testing

» The most commonly used protocol is the trinitroglycerin
(TNG) test usmg 300- 400 mg of sublingual TNG after a 20-

Tilt testing: positivity rate

92% Typical VVS, emolional
» The endpoint ¢ ran St | 011 Of either
trigger (TNG)™* .
IveﬂeX hypoten 73%-65% '.ypucal.VVS, mlf‘cellaneous d OH aSSOCIated
] (Clom) ™ (TNG)":
Wlth syncope O 56%-51% Likely reflex, atypica

(T\lc)l.’!. -
47% Cardiac syncope (TNG)™*
45% Lixely tachyarrhythmic

» When a reflex i S PR R e predominance
o nexp a!:e[ ::’:‘c'?‘pe
of vasodepress e ponents, the
Subjects without syncope
responses have RN hibitory,
vasodepressor, or mixed




Tilt testing
I

Tilt testing should be considered in patients with suspected reflex syncope, OH, POTS, or PPS, 4410516711111/

Tilt testing may be considered to educate patients to recognize symptoms and learn physical manoeuvres.

Diagnostic criteria

Reflex syncope, OH, POTS, or PPS should be considered likely if tilt testing reproduces symptoms along with the charac-
23,24,105-109,111-117

teristic circulatory pattern of these conditions.

*“A negative tilt table response does not exclude a diagnosis of reflex syncope’.

- “Tilt testing may suggest 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.”



Electrocardiographic monitoring

Immediate in-haspital monitoring (in bed or by telemetry) is indicated in high-risk patients {defined in Table 6).

Holter monitoring should be considered in patients who have frequent syncope or presyncope (=1 episode per week)."®

External loop recorders should be considered, early after the index event, in patients who have an inter-symptom interval <4
162,166,168,201
weeks,

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,'’> 718171942

Supplementary Data Table 5

ILR is indicated in patients with high-risk criteria (listed in Table &) 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,'’* 15187185955 5 iy hlementary Data Tables 5 and é

ILR should be considered in patients with suspected or certain reflex syncope presenting with frequent or severe syncopal
episodes,'**1%¢
ILR may be considered in patients in whom epilepsy was suspected but the treatment has proven ineffective.’”’ "%,

Supplementary Data Table 7

ILR may be considered in patients with unexplained falls."”" ~'**, Supplementary Data Table 8




Implantable Loop Recorder (ILR)

ECG signals

id/or automatically-activated

t ILRs up to 36 months

E; aMoT
=y | ® 3\0“‘0““‘
Mol

R
— Patients with BBB in»

is likely despite negat

— Patient in whom epile :
treatment has proven inettective



Implantable Loop Recorder (ILR)

»In base alla strategia diagnostica primaria, il
monitoraggio tramite [LR ha portato ad un
numero di diagnosi maggiore rispetto alla
strategia diagnostica tradizionale (52% vs 20%)

» 1 costi per paziente e per diagnosi Sono
decisamente minori se si applica come strategia
primaria quella di monitoraggio tramite [LR




Video recording

. ki
Recommendations Class® | Level

Home video recordings of spontaneous
events should be considered. Physicians
should encourage patients and their rel-
atives to obtain home video recordings

of spontaneous events,””**%

Adding video recording to tilt testing
may be considered in order to increase
the reliability of clinical observation of

: 9.116,117,205
induced events.”™ '©




Conventional EP Testing in Syncope

B Most useful in structural heart disease patients

BUseful diagnostic observations:

*Inducible monomorphic VT

*SNRT > 2000 ms or CSNRT > 525 ms
*Inducible SVT with hypotension
*HV interval = 70 ms

Infra-nodal block

ECG

HRA

Z\/

RS

CS mid
CS distal

Iiiiﬁ%il




Indicazioni SEF

Indications

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

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

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

: : 188.214-21 1
sive evaluation.

In patients with syncope and asymptomatic sinus bradycardia, EP5 may be considered in a few instances when non-invasive

0-212

tests (e.g. ECG monitoring) have failed to show a correlation between syncope and bradycardia.*'

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

plained after non-invasive evaluation.



Terapia guidata dal SEF

In patients with unexplained syncope and bifascicular BEB, a pacemaker is indicated in the presence of either a baseline H-V
interval of 270 ms, second- or third-degree His-Purkinje block during incremental atrial pacing, or with pharmacological

188214-217,221
challenge.

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 *

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.*****

In patients with syncope and asymptomatic sinus bradycardia, a pacemaker should be considered if a prolonged corrected
SNRT is present.”'**"*

* “In general, whereas a positive EPS predicts the cause of syncope, a negative
study is unable to exclude an arrhythmic syncope and further evaluation 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’.



Echocardiography and Exercise
stress testing

Echocardiography

Recommendations Class® | Level®

235,36

Echocardiography is indicated for diagnosis and risk stratification in patients with suspected structural heart disease.”

Two-dimensional and Doppler echocardiography during exercise in the standing, sitting, or semi-supine position to detect

provocable left ventricular outflow tract obstruction is indicated in patients with HCM, a history of syncope, and a resting
245-249

or provoked peak instantaneous left ventricular outflow tract gradient <50 mmHg.

Aortic stenosis, obstructive cardiac tumours or thrombi, pericardial tamponade, and aortic dissection are the most prob-

able causes of syncope when the ECG shows the typical features of these conditions.”” ***

Exercise testing

Recommendations Class® |Level®

Exerdise testing is indicated in patients who
experience syncope during or shortly after

exertion.

Diagnostic criteria

Syncope due to second- or third-degree AV
block is confirmed when the AV block

develops during exercise, even without

253-257

syncope.

Reflex syncope is confirmed when syncope

is reproduced immediately after exercise in
250-252

the presence of severe hypotension.”" =+




Treatment

Treatment of syncope
Diagnostic evaluation

Structural
{cardiac or
cardiopulmonary)

orthostatic intolerance

Cardiac
arrhythmias

Unpred.ctable Predictable
or high-frequency or low-freguency

Education,
reassurance
avoldance of
triggers
usualy
sufficient

| Cansider specific
therapy
or delayed
treatment
(quided by ECG
docurmnentation)

Treatmen! of
underlying
cisease

Sr""ﬁl'li‘ th"d :l’l
of the culorit
arrhythmia

Unexplained and
high-risk of SCD

le, CAD, DCM, HCM,
ARVC, LOTS
Brugada syncrome

Consider
risk/benefit of
ICD therapy




Treatment of reflex syncope and
orthostatic intolerance

> Lifestyle measures

» Physical counterpressure manoeuvres

»Tilt training

»Pharmacological therapy (no results in reflex sync/ useful in
orthostatic intolerance>midodrina, fludrocortisone)

» Cardiac pacing

“Pacing plays a small role in therapy for
reflex syncope, unless severe spontaneous
bradycardia is detected during prolonged
monitoring”




Treatment of reflex syncope and
orthostatic intolerance

Reflex syncope

|

Severe/recurrent form

I
B . « , B

Low BP Hypotensive Dominant
phenotype drugs cardioinhibition*

Prodromes
7

-
Yeos Ne o

very short

+ Fludrocortisone) [ Counter-pressure ILR-guided Stop/reduce Cardiac pacing
* Midodrine manoeuvre mmm hypotensive {Class lia/iib)
(Class Iib) (Class lla) drugs See Flgure 10

{Class lla)

[ Tilt training See section
Younger ety o) & Aze ‘ Older

~

Reflex syncope

'
' b

Spontaneous
asystolic
pauses/s

|

Test-induced No
asystolic Tamm—
pauses/s

Pacing Extrinsic
indicated (functional)
{Class l1a)

* Vagaily-mediated or
« Adenosine-sensitive

Ci-CSS Asystolic tilt
(Class Ila)

{Class lib)

Adenosine
sensitive
syncope

(Class lib)

Pacing not
indicated




Treatment of reflex syncope and
orthostatic intolerance

Syncope due to orthostatic hypotension

if symptoms persist

!

Y
ounter-pressure |/ ompression ! Head-up tilt Midodrine sone
noeuvres garmen ts sleeping l |
a (Class lla) \ (Class lla) )

\ (Class l1a) J




Treatment of cardiac syncope

Cardiac arrhythmias as primary cause :

*Sinus node dysfunction
Atrioventricular conduction system disease
*Bundle branch block and unexplained syncope

*Paroxysmal supraventricular and ventricular tachycardias



Treatment of cardiac syncope

Bradycardia (intrinsic)

Cardiac pacing is indicated when there is an established relationship between syncope and symptomatic bradycardia due to:

210-212,334-338

® Sick sinus syndrome.”
e Intrinsic AV block, 299425341

Cardiac pacing is indicated in patients with intermittent/paroxysmal intrinsic third- or second-degree AV block {including

AF with slow ventricular conduction), although there is no documentation of a correlation between symptoms and ECGs.

Cardiac pacing should be considered when the relationship between syncope and asymptomatic sinus node dysfunction is

, 135,136210-212,339,340
less established.' ™' =

Cardiac pacing is not indicated in patients when there are reversible causes for bradycardia

Cardiac pacing is indicated in patients with syncope, BBB, and a positive EPS or ILR-documented AV block.'***"

255,344

Cardiac pacing may be considered in patients with unexplained syncope and bifascicular BeB.>"’

“The major factors predicting the efficacy of pacing in preventing syncope
recurrence are an established relationship between symptoms and bradycardia and
the absence of associated hypotensive susceptibility. When this relationship is less
established, or some hypotensive mechanism is present, Ssyncope can recur in a

minority of patients’.




Treatment of cardiac syncope

B

Catheter ablation is indicated in patients with syncope due to SVT or VT in order to prevent syncope recurrence.’

An ICD is indicated in patients with syncope due to VT and an ejection fraction <35%.* A
An ICD is indicated in patients with syncope and previous myocardial infarction who have VT induced during EPS.*' C

An ICD should be considered in patients with an ejection fraction =35% with recurrent syncope due to VT when catheter c

ablation and pharmacological therapy have failed or could not be performed.*

Antiarrhythmic drug therapy, including rate-control drugs, should be considered in patients with syncope due to SVT or VT. c



Treatment of unexplained syncope in
patients with high risk of sudden
cardiac death

! Bifascicular BBB and unexplained syncope l

Ejection fraction =35% Ejection fraction >35%

—
—.\\__
o

—
——

i ~a

'/Consider EPS Appropriate Empiric PM 1
(Class lla) therapy (Class I1b)

(if negative)

Appropriate
therapy

(if negative)
Clinical follow-up




Treatment of syncope in HCM and Brugada

It is recommended that decisions for ICD
implantation in patients with unexplained
syncope” are made according to the ESC
HCM Risk-SCD score.™**

Instead of an ICD, an ILR should be consid-
ered in patients with recurrent episodes of
unexplained syncope® who are at low risk of
SCD, according to the HCM Risk-5CD

245
SCDFE.d' 4

ICD implantation should be considered in
patients with a spontaneous diagnostic
type 1 ECG pattern and a history of

a 46,353,355, 365,366

unexplained syncope.”,

Instead of an ICD, an ILR. should be consid-

ered in patients with recurrent episodes of

unexplained syncope® who are at low risk of

SCD, based on a multiparametric analysis
that takes into account the other known
risk factors for SCD.






