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Overview

• Signs and symptoms of Arrhythmia

• Gender differences in Arrhythmias

• The response to adenosine

• VA Relationships

• ECG as a directionality tool

• Other tools at our disposal
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Signs and Symptoms of Arrhythmias

• Does it feel regular or irregular?

• How long do they last?

• Is there any thing that you do that stops it?
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Gender differences in Arrhythmia

• Pathophysiology of AVNRT

– 2:1 ratio of women to men

– Further analysis showed that younger women 
tended to have multiple jumps and shorter 
electrophysiological properties than that of men.
• Women with AVNRT have shorter slow pathway refractory periods, AV 

block cycle lengths, and tachycardia cycle lengths than men with AVNRT

• Thought to be due to ovarian hormones or increased sympathetic activity 
during the luteal phase

J Cardiovasc Electrophysiol. 2010 Oct;21(10):1114-9. doi: 10.1111/j.1540-
8167.2010.01779.x.
Heart Rhythm. 2004 Oct;1(4):393-6.

https://www.ncbi.nlm.nih.gov/pubmed/20455983
https://www.ncbi.nlm.nih.gov/pubmed/15851189


Gender differences in Arrhythmia

• women have a wider “tachycardia window,” 
representing the difference between the fast 
and slow pathway refractory periods, which 
might explain the higher incidence of AVNRT

J Cardiovasc Electrophysiol. 2010 Oct;21(10):1114-9. doi: 10.1111/j.1540-
8167.2010.01779.x.
Heart Rhythm. 2004 Oct;1(4):393-6.

https://www.ncbi.nlm.nih.gov/pubmed/20455983
https://www.ncbi.nlm.nih.gov/pubmed/15851189


Gender differences in Arrhythmia

• A slight male predominance in AVRT (52-58%) 
– Increasing prevalence of male subjects may be 

attributed to prolongation of AV conduction time 
with growth, especially in boys after puberty

– Tachycardia via accessory pathways appears to 
occur later in women than men
• Differences in AV conduction properties or 

electrophysiology of AP conduction between sexes may 
account for differences in the frequency of pathway-
mediated tachycardia and the incidence of overt pre-
excitation.

Expert Rev. Cardiovasc. Ther. 7(8), 879-882 (2009)



Gender differences in Arrhythmia

• AF has a significant (1.5x) prevalence of men 
compared to women.
1. This may be a consequence of a higher incidence 

of risk factors occurring in men compared to 
women 
• MI and heart failure

• However, AF tends to occur later in women (+ 
women live longer), studies have attributed this to 
shorter refractory periods and protective role of 
estrogen

(J Cardiovasc Electrophysiol, Vol. 13, pp. 633-638, July 2002)



Gender differences in Arrhythmia

VT 

• RVOT

– Prevalence of 2:1 towards women

• LVOT

– Slight prevalence (~58%) to men

• LV-VT (septal)

– Prevalence of 3.5:1 towards men

(J Cardiovasc Electrophysiol, Vol. 13, pp. 633-638, July 2002)



Diagnostic Pacing Manoeuvres for Supraventricular Tachycardia: Part 1 Veenhuyzen et al 2011 Table 1



The response to Adenosine

• Works by supressing the

AV Node (dromotropy)



The response to Adenosine

Slow pathway

Fast 
Pathway

AV node

To the atrium

To the ventricles



The response to Adenosine

• Adenosine in AP
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BMJ 2012;345:e7769 doi: 10.1136/bmj.e7769



The response to adenosine

Atrial Flutter 



The response to Adenosine

• Pitfalls………

Rajkumar et al. Journal of Medical Case Reports (2017) 11:21 



The response to Adenosine

• What does it really tell us??

Diagnostic Pacing Manoeuvres for Supraventricular Tachycardia: Part 1 Veenhuyzen et al 2011 Table 1



VA Relationships 

Diagnostic Pacing Manoeuvres for Supraventricular Tachycardia: Part 1 Veenhuyzen et al 2011 Table 1



VA interval 
VA >70ms

AV 40ms



VA interval VA interval 
<70ms

AV longer 
than VA



VA Relationship



ECG as a directionality tool

• The ECG is a surrogate for Unipolar EGMs



ECG as a directionality tool

• That is, a depolarisation wavefront
propagating towards an electrode generates a 
positive inflection

• As the wavefront reaches the electrode and 
propagates past it, it generates a negative 
inflection.

• The same inference can be made for ECGs
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ECG as a directionality tool

• Thus Negative inflections in:

– II, III, aVF and aVR refer to R-side

– I, aVL, V3, V4, V5, V6 refer to left side

– V1 and V2 delineate septal position



ECG as a directionality tool

Negative inflections

Positive inflection



ECG as a directionality tool

• Old school thinking (in relation to VT)

– RBBB means LV

– LBBB means RV



ECG as a directionality tool

Positive inflections

Negative inflections



ECG as a directionality tool

Positive inflections

Negative inflections



ECG as a directionality tool



Other tools at our disposal

• Linq/Reveal devices
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Exceptions to the rule



Exceptions to the rule



Summary

• What pts tell us about their ‘palpitations’ is 
important (our first clue).

• Gender differences do have an influence on what 
arrhythmia we think the patient has.

• How a tachycardia finishes (either phamarcologically
or spontaneous) influences what the tachycardia is.

• The ECG is an important (and cheap) tool at our 
disposal.

• Make use of all the tools to identify tachyarrhythmia


