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BACKGROUND AND AIMS
Activation wavefront is rapid and uniform in normal myocardium. Fibrosis is associated with deceleration zones (DZ)
and late activated zones. The presence of low voltage areas (LVAs) in the right ventricular outflow tract (RVOT) of
patients with premature ventricular contractions (PVCs) from this origin has been described previously.
The aim of this study was to evaluate in sinus rhythm, the RVOT endocardial activation duration (EAD) and the
presence of DZs, in patients with PVCs and in controls.

POPULATION
We studied consecutive patients with frequent (>10.000/24 h) idiopathic PVCs with inferior axis that underwent
catheter ablation and had an activation and voltage map of the RVOT in sinus rhythm.
We also studied a control group of patients without PVCs that underwent ablation of supraventricular arrhythmias.
Patients with structural heart disease, previous ablation or conduction disease were excluded.

METHODS

3D ELECTROANATOMICAL MAPPING IN SINUS RHYTHM
The 3D electroanatomical map in sinus rhythm was performed
with the Carto 3 or Ensite Precision systems in a point-by-
point manner. Fig 1 and Fig 2

Activation map : Evaluated parameters
• Total RVOT EAD was measured as the time interval

between the earliest and the latest activated region.
• Number of 10 ms isochrones throughout the RVOT
• Maximal number of 10 ms isochrones within 1 cm radius
• Presence of DZs defined as a zone with>3 isochrones

within 1 cm radius
Voltage map
• A 3D electroanatomical bipolar voltage map of the RVOT

was performed in sinus rhythm (0.5 mV-1.5 mV color
display)

• Presence of low voltage areas (LVA) defined as areas with
local electrogram amplitude <1.5 mV was assessed. Fig 3

3D ELECTROANATOMICAL MAPPING IN PVC AND ABLATION
The activation map was created by mapping several points
during PVC while using a surface ECG lead as reference.
Ablation site at the earliest endocardial activation site (Fig 4)
in relation to the onset of the surface QRS, with a QS pattern
at the unipolar electrogram and confirmed by the pace
mapping that provided at least 11 /12 matches

RESULTS
• 42 patients, 29 in the PVC group and 13 control subjects. 

• The two groups did not differ in relation to age, gender number of points in the map. 

• The site of origin of the PVCs was the RVOT in 23 patients and the LVOT in 6. 

• Activation duration and number of 10 ms isochrones in the RVOT were significantly higher in the PVC group, (Table)

• LVAs and DZs were more frequent in the PVC group, respectively 21 (72%) vs 0 (0%), p<0.0001 and 20 (69%) vs 0(0%), p<0.0001. 

• LVAs were more frequent in PVCs from the RVOT than from the LVOT (83% vs 33%, p=0.033). 

• Patients  with LVA had longer EAD 60 (52-67) vs 36 (34-40) ms, p<0.0001 (Fig 5) and more DZ than patients without  LVA 95% vs 

0%, p<0.0001 (Figure  6)

CONCLUSION

The velocity of the wavefront propagation was slower and DZs were more frequently present in patients with

PVCs and were associated with the presence of LVAs.

STATISTICAL ANALYSIS
Categorical variables presented as number (%) and continuous as median (Q1-Q3).

LLow voltage areas

B

Deceleration zone (5 isochrones within 1 cm) 

Low voltage area

RVOT PVCs- LVAs in the RVOTControl case- Normal voltage in the RVOT

A

RVOT activation map in sinus rhytm RVOT isochronal map in sinus rhytm

Earliest RVOT activation
First 10 ms isochrone

RVOT voltage map in sinus rhytm

LVA

RVOT activation  map in PVC

RF applications at the earliest activation site

Figure 1 Figure 2

Figure 3

Figure 4

Figure 6

Figure 5
No deceleration zones


