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ROLE OF DEVICES IN THE EVALUATION
AND MANAGEMENT OF SYNCOPE

• ECG (QT, Brugada, Epsilon wave, trifascicle
block)

• Ambulatory Monitor (Holter)

• Event Recorder
• Implanted devices with stored high rate 

episodes and EGMs, and rate-drop responses
Implantable loop recorder
Pacemakers
ICDs

• Wireless recorders/transmitters; “leadless”
portable ECG monitors



DIAGNOSTIC YIELD OF 
AMBULATORY ELECTROCARDIOGRAPHIC 

MONITORING IN Sx PTS

Zeidis 371 13 34 30 23
Clark 98 3 39 41 17
Jonas 358 4 – 16 80
Kala 108 7 7 16 69
Gibson 1512 2 15 10 79
Boudoulas 119 26 13 27 34
Diamond 85 44 20 4 33

TOTAL 2651 21 48

DiMarco & Philbrick    AIM 6.90

No. Sx w/oAECG No Sx w/AECG
Arrhythmia % Arrhythmia %



REASONS TO PERFORM AN 
AMBULATORY ECG (HOLTER) MONITOR

• Type of ectopy
• Density of ectopy
• Diurnal variation
• Relation to ischemic ST-T abnormalities
• Correlation or lack of correlation with 

symptoms
• Suppression of arrhythmias with therapy
• Rate control in AF during ADL

In > 50% of patients, first arrhythmia is not 
recorded on single 24-h Holter recording



REASONS TO PERFORM
EVENT MONITORING

• Infrequent symptoms

• Absence of syncope





REASONS TO PERFORM A 
TREADMILL EXERCISE TEST

IN SYNCOPAL PATIENTS

• Documentation of ischemia
• Exercise induced VT
• Exercise induced atrial tachycardia or

fibrillation
• Identification of QT interval abnormalities
• Rate control in AF



Exercise-induced RVOT VT
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EXTERNAL LOOP RECORDER, COMPARED WITH 

CONVENTIONAL TESTING; TILT AND EPS: 
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Krahn et al (Ontario)    Circulation 7.2.01

CROSSOVER PTS
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PATIENT PRESENTING WITH SYNCOPE AND SEIZURE



ADVANTAGES AND LIMITATIONS OF 
IMPLANTABLE LOOP RECORDERS

Advantages
• Prolonged ECG recording capability (to 2 yrs)
• Memory - allows activation after syncopal event
• Automatic recording, allowing automatic 

acquisition of ECG events which fall outside 
programmable boundaries

• Elimination of technical factors which impair 
good quality surface ECG recording during sx 
(e.g., poor contact, incapacitated pt)

• High sx-ECG correlation yield: Dx made in 25-50% 
of pts, and suggested in an additional 15-25%

From Benditt et al



ADVANTAGES AND LIMITATIONS OF 
IMPLANTABLE LOOP RECORDERS 

Limitations
• Surgical implantation 
• Does not record other potentially important 

parameters (e.g., BP)
• Sx - ECG correlation not available when 

automatic recordings are obtained
• Does not distinguish vasovagal episodes

from conduction system disease
From Benditt et al



MCOT:  MOBILE CARDIAC 
OUTPATIENT TELEMETRY*

Simulates inpatient telemetry monitoring

Wireless transmission from pt.-worn sensor to 
continuous monitor thence to monitoring 
center via land phone (if monitor is on base) or 
embedded cell phone (if monitor is at home)

Can store 48h of data for future transmission

Alerts on arrhythmia settings, or patient-
activated

In syncopal/presyncopal patients, MCOT 
superior to detection of significant arrhythmias 
(52%) compared to loop recorders (16%)

* Cardionet, San Diego



SYNCOPE/PRESYNCOPE: DIAGNOSIS OF 
CLINICALLY SIGNIFICANT ARRHYTHMIAS

60

40

20

0
LOOP Event

Monitors
CardioNet

p < 0.001

16%

52%



PACEMAKER REMOTE FOLLOW-UP
EVALUATION AND REVIEW 

(PREFER STUDY)

• 897 pacemaker patients randomized:
295 transtelephonic monitoring (q 2 mo)
602 remote interrogation (3,6,9 mo)

• Clinic FU 12 months
7% more remote monitored patients had
events that could have produced MD
action (NSVT, new AT/AF, ERI, EOL)
66% of these events found remotely, 2%
transtelephonically

• P=NS in clinical MD response rates



IMPLANTED DEVICES HELPFUL IN
DIAGNOSING SYNCOPE ETIOLOGY

• Implantable loop recorder

• Permanent cardiac pacemakers
Atrial high rate episodes and EGMs
Ventricular high rate episodes and EGMs
Mode switches (DDD to DDI) upon sensing atrial

tachyarrhythmias

• Implanted cardiovertor-defibrillators
Shocked and non-shocked ventricular arrhythmias 
Inappropriate shocks

AF
Sinus tachycardia
Atrial tachycardia















ATRIAL UNDERSENSING 
CAUSING PVC OVERCOUNTING





POST IMPLANT PERFORATION WITH 
PERICARDIAL EFFUSION







VT OVERCOUNTING





NOISE CAUSING FALSE + HIGH RATE 
DETECTION EVENT



ACC/AHA/ESC 2006
Management of Patients with Ventricular

Arrhythmias and the Prevention of Sudden
Cardiac Death

EP Testing in Patients with Syncope

Class I Patients with syncope of unknown cause
with impaired LV function or structural heart
disease 

Class IIa Can be useful in patients with syncope wh en
brady- or tachyarrhythmias are suspected,
and in whom noninvasive diagnostic studies
are not conclusive.      



RECOMMENDATIONS FOR
IMPLANTABLE CARDIOVERTER-
DEFIBRILLATORS:   SYNCOPE

Class I

• Patients with syncope of undetermined  
origin with clinically relevant, 
hemodynamically significant sustained 
VT or VF induced at EPS.

ACC/AHA/HRS Guidelines 2008



RECOMMENDATIONS FOR ICDs:
SYNCOPE

Class IIa

• Unexplained syncope with significant
LV dysfunction

• Reasonable for patients with Brugada
syndrome who have had syncope.

• Reasonable for patients with 
catecholaminergic polymorphic VT who 
have syncope and/or documented sustained
VT while receiving beta blockers.

ACC/AHA/HRS Guidelines 2008



RECOMMENDATIONS FOR ICDs:
SYNCOPE

Class IIb

• May be considered in patients with syncope
and advanced structural heart disease in
whom invasive and noninvasive
investigations have failed to define a cause.

ACC/AHA/HRS Guidelines 2008



RECOMMENDATIONS FOR ICDs:
SYNCOPE

Class III

• Syncope of undetermined cause in a
patient without inducible ventricular
tachyarrhythmias and without structural
heart disease.

ACC/AHA/HRS Guidelines 2008


