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Syncope

• Transient sudden loss of 
consciousness

• Concomitant loss of postural tone
• Spontaneous and relatively prompt 

recovery

• Can be distinguished from
• Seizures
• Falls
• Psychiatric disorders
• Sleep disorders





Etiology

����� ����	
���� 

���
�
	 �
���
� �����	 �������

�
� �� ��� ��  !� " �

#
���� ��  $� �� %�  ��

��	�������� &�� "� ��� �� �$�

'
���� (		 )� !)� �� )��

*����	+
� ,�����
	 �� !"� "��  -�

�
�	� ��  -� %�  � ���



Goals

• Assess Prognosis
• Establish a correlation between 

symptoms and detected 
abnormalities

• Initiate treatment guided to
• Improve prognosis
• Prevent recurrence

• Perform all of this in a cost 
effective manner



Goal # 1: Assess 
Prognosis

• Various factors contribute to 
increased risk:

• Cardiac cause of syncope

• Elderly

• Left ventricular dysfunction

• Abnormal Electrophysiology 
Study



Mortality by cause of 
syncope
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Prognosis of Syncope

• 676 patients with 
syncope

• Adverse outcomes at 
10 day follow-up
• 0.7% died

• 5.4% had major 
therapeutic 
interventions or 
readmission

Odds Ratio CI

Abn ECG 6.9 3.1-15.1

Trauma 2.9 1.4-5.9

No Prior 
Sx 2.4 1.2-4.8

Male 2.2 1.0-4.5

Costantino et al. JACC 2008

Multivariate Analysis



1 Year Prognosis

Costantino et al. JACC 2008



Hospitalized Patients Have Poorer 
Prognoses

Costantino et al. JACC 2008



How do we determine risk?

SFRS OESIL EGSYS Costantino

Abnormal ECG � � � �

Known or suspected structural 
heart disease

� �

Shortness of breath �

Hypotension (<90 mmHg) �

Hematocrit < 30% �

CHF �

Age > 65 years �

Lack of prodrome � �

Palpitation �

Exertional syncope �

Injury �



Determination of Risk

Shen, et al. Circulation 2004



Risk based venue assignments

Shen, et al. Circulation 2004



Standard vs. SDU care

Shen, et al. Circulation 2004



Results

Standard Care SDU P Value

Diagnosis made 10% 67% <0.001

Admission 
required

98% 43% <0.001

Total Hospital 
Days

140 64

Shen, et al. Circulation 2004



Survival 
and 
freedom 
from 
recurrent 
syncope

Shen, et al. Circulation 2004



European Society of 
Cardiology Guideline

• Hospital admission recommended to establish diagnosis
• Suspected or known significant heart disease
• ECG abnormalities suggestive of arrhythmic syncope
• Syncope during exercise
• Syncope causing severe injury
• Family history of sudden death

• Hospital admission recommended to initiate treatment
• Cardiac arrhythmias
• Syncope due to cardiac ischemia
• Syncope secondary to structural cardiac or cardiopulmonary diseases
• Cardioinhibitory neurally mediated syncope when a pacemaker implantation 

is planned
• Occasionally might need to be admitted

• Patients without heart disease but sudden onset of palpitations shortly 
before syncope

• Syncope in supine position
• Frequent recurrent episodes
• Patients with minimal or mild heart disease when there is a high suspicion 

for cardiac syncope



Evaluation of the 
syncopal patient:

• History
• Angina
• Pallor
• CHF symptoms
• Injury (particularly to the face)
• Palpitation
• Age > 40 years old
• Seizure with minimal postictal 

state



Echocardiography and Stress 
Testing

• These studies rarely provide the 
cause of the syncope per se but 
help establish the presence or 
absence of structural heart disease

• Thus they are used to “build a case”
for a cardiac cause of syncope.

• They are very helpful in determining 
the prognosis of a syncopal episode.



Electrophysiology 
Studies

• What are they?

• What can they tell us?

• Should we ever order one in a 
syncopal patient?



Electrophysiology 
Studies

n Catheters are placed
• In the right ventricle

• Near the His Bundle
• In the atrium

n Recorded
• Recovery time of the 

Sinus Node

• Conduction of the 
His Bundle and AV 
node

n Arrhythmia induction 
is attempted



AV Block Below The His Bundle



Inducible Ventricular 
Tachycardia



Predictors of an abnormal EP 
study
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Predictors of an abnormal 
EP study
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Implantable Loop Recorder



Implantable Loop 
Recorder



Utility of Early Loop Recorder

• 201 patients 
with syncope
• Recurrent in 

last 12 months

• Unexplained 
despite H& P, 
neurological, 
ECG, Holter

D.J. Farwell et al. European Heart Journal. 2006



Time To ECG 
Diagnosis

D.J. Farwell et al. 
European Heart 
Journal. 2006



Implantable Loop 
Recorder

• 48 patients with unexplained syncope despite echo, 
Holter, EP Study (52%) and Tilt Study

• Mean Follow-up: 5.6 months

• Symptoms recurred in 25 (52%) at 2.8 months

• Arrhythmias were noted in 10 (40%) 

• 6 with sinus arrest/bradycardia

• 1 with complete AV block

• 3 with supraventricular tachycardia

Ashby, et al. 2002



Journal of Small Animal Practice, April 2003



ILRs in the elderly

• 15 patients with a mean age of 73 
years

• Syncope undiagnosed despite 
ECG, Holter, Echo, Tilt table test, 
CSM or orthostatic BP 

• 7/15 activated the device

• Bradycardia identified in 3, 
ventricular tachycardia identified 
in 1 patient.

Armstrong, et al., 2003





Vasovagal Syncope

� Syncope associated with:
• Enhanced vagal tone 

(bradycardia, diaphoresis and 
nausea)

• Vasodilation (hypotension 
and pallor)



The Clinical Scenario



Sympathoinhibition



Treatment of vasovagal syncope

• There are many pharmacological studies 
of vasovagal syncope:
• Beta blockers: the therapeutic standard, but 

no positive randomized trials
• Serotonin receptor blockers: small studies, 

some benefit
• Midodrine: some benefit, small mixed studies.

• Three randomized unblinded studies 
demonstrate benefit of pacing.



Mean Duration of Syncope:
Randomized to ODO: 2 minutes
Randomized to DDD: 1 minute



So what do we do?

• There is really no therapy proven effective 
for vasovagal syncope.

• These events can be severe and 
associated with profound bradycardia.

• Pacemaker therapy:
• Acts only on the bradycardia and not the 

vasodilation
• May be beneficial in the elderly patient
• The current randomized, blinded studies may 

be under powered to show benefit and may 
focus too much on the hard endpoint of 
syncope.



Conclusions:

• In the patient with syncope, the most 
important thing is to determine prognosis
• Structural heart disease

• Abnormal ECG

• Injury

• High risk patients should be admitted for 
evaluation and management

• Implantable loop recorders have 
significantly increased the yield of 
diagnosing syncope.


