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RP

PRRP

PR

Inapparent p wave

Terminal s in inf. Lead

Terminal r in V1

Q in inf. Lead



Retrograde P waves are narrower than p waves

Negative in the inferior leads

= pseudo terminal r in  inf. leads  

RP<90ms



AVNRT

AVRT
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Retrograde P

Retrograde P



AEST 600/440/400

A HA H
214 ms 310 ms

• AH jump

AH interval of ≥50ms in response 

to 10-ms decrement of the AES 

coupling interval

AEST 600/440/390







• Transient entrainment of  tachycardia as continuous resetting of a 

reentrant tachycardia to a pacing rate that is faster than the rate of 

the tachycardia,  but fails to interrupt it.

✓ A sequence should be repeatedly accelerated to pacing  cycle 

length (PCL)

✓ Manifest fusion

✓ V pacing  rate 10-40ms faster than SVT cycle length

✓ SVT  persists following VOP



No effect



resetting



Pure v pacing

✓ Collision of  wave fronts 
happens  in the  AV node.  
So, no manifest fusion on  
ECG

✓ Suggests V is not a 
component of  reentrant  
circuit 

✓ AVNRT or AT



✓ SVT should be continued 
following VOP

✓ A sequence should be 
accelerated to Pacing 
cycle length

V A V

✓ Post-VOP response
✓ V-A-A-V rules in AT
✓ V-A-V rules out AT 



Pacing site to circuit

TCL PPI = pacing site to circuit x2 +  TCL



✓ AVRT PPI-TCL<115ms

✓ AVNRT PPT-TCL>115msAVRT

AVNRT
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Onset

Short RP tachycardia

RP interval> 90ms

Induced by APC

Offset

No significant PR prolongation



H1,2
3,4

5,67,89,10

11,12
13,14

15,16

17,18

19,20



• LBBB during SVT favors AVRT 
especially in young age adults.

✓ AVNRT  - Significant  AVN delay 
prevent aberrant conduction

✓ AVRT  -LBBB provide AV delays 
for sustaining  reentrant   



• orthodromic AVRT

• BT participate in tachycardia 
circuit



H 19, 20

H 17, 18

H 15, 16

H 13, 14

H 11, 12

His distal

His prox.

H 9, 10

H 7, 8

H 5, 6

ABL p

ABL d

H 3, 4

H 1, 2

V A V A V A V

VA dissociation





The authors have no financial conflicts of interest 

to disclose concerning the presentation

Name of First Author: Chang Hee Kwon

Korean Heart Rhythm Society
COI Disclosure

















• Possible mechanism
• Focal AT (m/c)

• AVRT (using a slowly conducting AV BT)

• Atypical AVNRT (F/S, S/S)

R PR → Long RP tachycardia



• Tachycardia termination with AV block



• Adenosine 
• a very short-acting endogenous 

nucleotide

• blocks AVN conduction

• terminates nearly all AVNRT 
and AVRT, and up to 80% of AT





VEST 600/490 -NS SVT 



SVT induction (TCL 320 msec) by RAP 400 msec



VPC no A adv. VENT 290 487 -316ms = 171ms 



Atypical AVNRT (fast-slow) 



ABL @ CS OS INSIDE SVT TER -15ms @ CS OS INSIDE ROOF 



• One phenotype of narrow QRS tachycardia

• RP > PR during tachycardia

• Possible mechanism
• Focal AT (m/c)

• AVRT (using a slowly conducting AV BT)

• Atypical AVNRT



• Characteristic of each SVTs

AT AVRT AVNRT (atypical)

Mechanism Automaticity Reentry Reentry

Using AV node (fast 
pathway)

No Yes Yes

Using AV node (slow 
pathway)

No No Yes

Using Bypass tract No Yes No



AT AVRT AVNRT (atypical)

1. VOP V-A-A-V V-A-V V-A-V

Difference atrial 
activation between 
VOP and SVT

Same atrial activation 
between VOP and SVT

Same atrial activation 
between VOP and SVT

S-A – VA <85ms S-A – VA >85ms

PPI – TCL <115ms PPI – TCL >115ms

2. AOP ∆VA >14ms after 
differential AOP

∆VA <14ms after 
differential AOP

∆VA <14ms after 
differential AOP

∆AH <20ms between 
AOP and SVT

∆AH <20ms between 
AOP and SVT

∆AH >40ms between 
AOP and SVT

3. V extrastimulus ∆S-A – VAbase <85ms ∆S-A – VAbase >85ms

Longer CI for reset Shorter CI for reset

Atrial advance or delay 
by HRPVB

No advance or delay by 
HRPVB

4. Para-His pacing AP response Nodal response















BASELINE SR, SCL 856MS, AH 113MS, HV 48MS 



RVP 670 - VABCL RAP 510 - AVBCL 



ISO 2MCG, AEST 430/270 - NS SVT INDCUTION TCL 300MS 6" EA@HIS1,2 



SVT, TACHY CL VARIATION >15msec SPON TER, VAB -> AT FAVOR 



• Tachycardia cycle length variability of 15 ms or more associated with a change in atrial cycle 
length that predicts a change in ventricular cycle length favors either AT or atypical AVNRT.
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Case 5. (F/28) 재발성 두근거림으로 응급실 내원 BP 120/80 (TCL 296)



Adenosine 6mg iv → Termination



CATHETER POSITON



Sinus Rhythm



Spontaneous Induction



NO RESET



SAEST 600/480 SAEST 600/470



SAEST 600/320 IND



Induction 2:1 AV block



가능성이 높은 기전은?

1. Lower common final pathway

2. Functional AV block



SVT (∆HA) :  RVP (∆HA)

A

N

H

V
S

A

N

H

V
S

LCP

NO LCP            LCP



LCP→ nodal inferior extension→ Atypical ANVRT

Hein Heidbu ̈chela, Warren M. Jackman Europace 2004



RV or Parahian pacing (∆𝑯𝑨 ) and SVT (∆𝑯𝑨 )

280ms435ms



Induction 2:1 AV block

290ms 300ms 290ms 300ms



Involvement of the proximal HB in the Re-entrant Circuit

Otomo et al. J Interv Card Electrophysiol (2007) 







PVC induced 1:1 AV consistent conversion

290ms300ms 290ms



Clementy et al Circ Arrhythm Electrophysiol 2013

PEELING BACK
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Ablation Mapping without LCP



RF induced sustained JR



CASE 6 (M/20) 두근거림 및 어지럼증으로 ER 내원 BP 80/40



응급실 심전도에 적합한 진단은 ?

1. Atrial tachycardia

2. Atrial fibrillation with aberrant conduction      

3. Ventricular tachycardia

4. Atrial fibrillation with pre-excitation                    



1) Irregular ventricular rhythm 2) LBBB pattern, RS Interval, slur S  3) Shorten PR interval (delta like) 



응급실 심전도에 적합한 진단은 ?

1. Atrial tachycardia

2. Atrial fibrillation with aberrant conduction      

3. Ventricular tachycardia

4. Atrial fibrillation with pre-excitation                    



가장 먼저 해야 될 처치는 ?

1. Adenosine iv injection

2. Diltiazem iv infusion

3. DC cardioversion

4. Digoxin iv injection



DC cardioversion 후 증상 호전 BP 120/80



향후 치료 계획은 ?

1. 경과 관찰

2. Beta blocker

3. Verapamil po

4. 전기생리학검사



2012 PACES/HRS Expert Consensus Statement on the Management of the Asymptomatic Young 
Patient with a WPW ECG Pattern

Risk Factors for Sudden Cardiac Death in the WPW syndrome

Brugada et al. Arrhythmia & Electrophysiology Review 2018;7(1):32–8

Baseline Electrocardiogram

Pre-excitation

Exercise Stress Test 

Persistent or uncertain loss of
Manifest pre-excitation

Inducible SVT

(Class IIA)

* patients unable to perform an exercise stress test should undergo risk-stratification with an EP study

Persistent manifest Intermittent 

Pre-excitation

Follow-in cardiology-

with counseling
regarding symptom

awareness

Abrupt and clear of 

Manifest pre-excitation

SPERRI in atrial fibrillation > 250

msec and absence of inducible SVT

SPERRI in atria

fibrillation ≤ 250

Diagnostic transesophageal or intra-cardiac

Electrophysiology study

Follow in cardiology

with counseling
regarding symptom

awareness

Discuss

risk/benefits of
Ablation

(Class IIA)

Discuss

risk/benefits of
Ablation

(Class IIB)

May consider ablation

Based on pathway

Location and/or patients

Characteristics

(Class IIB)



Shortest Pre-excited RR Interval <250ms, Septal Location



Radiofrequency Ablation (RFCA) for accessory pathway in the antero-septum 


