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Typical Catheter PlacementTypical Catheter Placement
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EquipmentEquipment

Long flexible
 connection,
 run under floor or

 over ceiling

External

 defibrillator

Hard wired

 
pulse timer

Software

 
pulse timer

Pulse generator Oscilloscope
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Recordings of electrical activation
Electrical stimulation

Catheter

Myocard

Electrical activation

Recording 1-2

Recording 3-4

Bipolar signals:
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for timing of

 electrical activation”
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Recordings of electrical activation
Recordings from specific sites
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Activitation  sequence
EGM HRA

EGM septum

EGM CS

P-wave

Timing relationship of the activation of different sites
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Stimulation thresholdStimulation threshold

•
 

Stimulation threshold (minimum energy to “activate”

 

the cells in close contact with 
the electrode)

•
 

An all or nothing phenomenon

•
 

Decrease the stimulation output until capture is lost,
 increase the output until capture is regained

•
 

Multiply the output at threshold with 2 to set the output

ThresholdCapture







Atrial  refractory period

S

 1
S

 1
S

 1
S

 1
S

 2 A

S

 1
S

 1
S

 1
S

 1
S

 2AAAA

400 260

AAAA

400 250

V1
V5

HRA

RA

RV

V1
V5

HRA

RA

RV









Ventricular refractory period
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Minimum
values

Maximum
values 50 100 55

P
QRS

P-A: intraatrial
A-H: intranodal

(LRA-AVN-His)
H-V: intraventricular
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Block in AV Node





































•SYNCOPE























Goals of EPS in sudden cardiac 
arrest

•Define susceptibility to inducible 
Arrhythmias

•Define drug therapy
•Identify sites of Arrhythmia origin

•Identify candidates for implantable
 Cardioverter/Defribillator

•Indentify
 

candidates for Ablation
•Confirm efficacy of therapy



Anteroposterior  (AP) view



Right Anterior Oblique (RAO)



Left Anterior Oblique (LAO)





The AH-interval increases with PAC
The conduction time between HRA and left atrium remains 
stable
No change in QRS duration
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Wolff-Parkinson-White Syndrome 
via Intersim

•Substrate consists of

•Slow pathway (AV-node)

•Fast pathway (Kent bundle)

•Delta wave is premature V-depolarisation

•Trigger: 

•Extra beat inside the reentry circuit

•For initiation and termination

מציג
הערות מצגת
Intersim adjustments: 
	Sinus rhythm in rest
	Chronotopic competence at 110 %
	Trace 1: ECG lead I
	Trace 2: Atrial EGM.
	Retrograde conduction on 
	Accessory pathway on
	AV-time at 180  ms
Give one atrial extra. Nothing happens except the QRS is now narrow
	AV-time at 220 ms
Give one atrial extra. An echo beat will occur, both QRS’s  are narrow
	AV-time at 240 ms
Give one atrial extra. Tachy will run
Tachy can be terminated with either 1 atrial extra again or 1 left ventricular extra.
Sometimes  with a run of many right ventricular extra’s the tachy will be terminated too.
Explain why we have a delta wave on the white board.
Observe:
	No wide QRS complex during the tachy. Antegrade conduction over the AV-node
	Gradually decreasing the AV-time will speed up the tachy and then break it.



Typical reentry circuitsTypical reentry circuits

(a) (b) (c)

(d) AVNRT

Orthodromic

 AVRT
Antidromic

 AVRT
Dual AP 
AVRT

AV

 
N



Initiation of reentry

Block in 
slow

 pathway

Block in fast
 pathway

Slow
 conductio

 n

Reentr
 y

Normal 
rhythm

Premature
 contraction
 (trigger)



Initiation of SVT
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Activation sequence
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Termination of SVT with ventricular 
stimulation 
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Serial drug testing for SVT

Source: Josephson

 

ME et al. In: Clinical Cardiac Electrophysiology. 1979;298



Conclusions IIConclusions II

•Conduction properties
 -Conduction times:

 -
 

Intra atrial
 -

 
Nodal (AH interval)

 -
 

HIS-Purkinje (HV interval)
 -

 
Intra ventricular (acc. pathway)



Conclusions III
•Refractory periods:

 -
 

Atrial
 -

 
Nodal

 -
 

Ventricular
 -

 
Accessory pathways
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