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6.2 Impact of our research on the scientific field and society

By publication of our methods, we enable researchers from other groups to learn from our work and to 
expand upon it towards better AF care. In this thesis, multiple methods have been presented. 

Chapter 2 introduces a method to combine endocardial data and body surface data recorded on 
different points in time to study the link between atrial activation and body surface P-waves. The methods 
of Chapter 2 pave the way for further investigation towards the link between the activation sequence 
of the atrium and the P-wave morphology as measured on the body surface. The understanding of 
this link is important for the interpretation of body surface signals. The P-wave is a composite signal, 
consisting of the depolarization and repolarization of both atria. Future research may unravel where 
changes in P-wave morphology are localized in the atrium, making the ECG an even more powerful tool. 
P-wave analysis has potential to become a tool for patient stratification. For instance, a change in P-wave 
morphology could be attributed to the region of the pulmonary veins. If a change in P-wave morphology 
indicates a change only at the location of the pulmonary veins, the patient may show a reconnected PV 
instead of a focal AF trigger outside of the PV region. Patients stratified as having no AF triggers outside 
the PVs can be treated without extensive atrial mapping, thus saving time, whereas an indication of non-
PV triggers justifies extensive atrial mapping.

Chapter 3 presents a new method to analyze atrial recordings based on repetitive signals. The chapter 
shows how the technique works on a goat model, and explains the choices for threshold settings. 
Chapter 4 uses the method presented in Chapter 3 and applies it to human data. It is shown that 
paroxysmal and persistent AF patients show different levels of AF complexity, and that repetitive 
intervals can be categorized in different conduction patterns. The analysis of recurrent patterns on 
the atria opens up a new path of atrial mapping and possibly leads to new targets for AF ablation. The 
presentation of the methods to find recurrent patterns in atrial recordings is a first step. Based on the 
first findings that distinct patterns can be discerned, future research should focus on quantification of 
patterns and/or measurements with a good spatial and temporal coverage, either direct or through 
sequential mapping. A first step towards the employment of recurrent analysis in the clinic is the use of 
3D modelling to study the response of recurrent patterns to different AF sources. 

Chapter 5 provides insights in the use of adenosine to reveal dormant conduction during PVI procedures. 
The publication of our findings add data to the discussion whether adenosine has beneficial effects on 
long-term rhythm outcome. Our data shows that adenosine has a positive effect on patient outcome, 
but that the use of adenosine is not common practice in Europe. The use of adenosine should ensure 
a low recurrence rate for patients and a reduction of procedures and redo procedures, thereby easing 
the growing burden of AF patients on the healthcare system worldwide.

The societal impact of the work presented in this thesis lies in future implementation. AF is a growing 
epidemic and it is estimated that AF will affect 14-17 million people worldwide by 2030.35 Using technology 
for smart employment of resources should help coping with the growing number of AF patients in the 
oncoming years. Smart employment means distribution of the right treatment to the right patient to 
ensure adequate AF control with minimal interventions.


