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Limitations of conventional mapping

1. Direction of activation front & fusion of components

2. Noise and artefacts

3. Near field vs far field
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OT Vmax
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Bipolar Across voltage
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VT channel
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Bipole orientation
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Rossi et al. CircAE 2023



How can we 
further improve?



Jais et al., Circulation 2012

Clinical problem statement

EGMs = summation of both near field and far-field sources



How to detect 
true local activation 

signals & time?
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Back to the Present!



Frequency as a surrogate for near field activity

ÅEGM frequency is impacted by proximity 

of sensing electrodes to the signal 

source

Rutkove, Introduction to volume conduction; The Clinical Neurophysiology Primer, 2007  



Model of the effects of volume conduction

on a recorded neuron or muscle potential

Near field

Far field

Rutkove, Introduction to volume conduction; The Clinical Neurophysiology Primer, 2007  

Upperrow: recordingsmadefrom nearby
the nervefiber sourceappearas very
sharpor highfrequency

Lowerrow: recordingstakendistal to the
sourceappearunsharpor low frequency
(like ECG)
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Energy of the highest frequency 
components in the signal as a 

function of time 

Peak Frequency (PF) trace

Near Field (NF) detection
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Validation of the peak frequency of 
bipolar electrograms for detection of 

residual conduction in atrial scar tissue

JL. Merino1, S. Kim2, M. Sanroman3, S. Castrejon1, J. Relan4, JJ. De La Vieja Alarcon3, M. 
MartinezCossiani1, C. Cervantes1, A. Carton1, B. Rivero Santana1, P. TauberMolina1

(1) La Paz UniversityHospital, Madrid, Spain(2) Abbott, New York City, UnitedStates
of America(3) Abbott, Madrid, Spain(4) Abbott, Minneapolis, UnitedStatesof America
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Results

345 ±135 vs 181±116 Hz
P<0.0001

1.9±2.1 mVvs 0.6±1.2 mV
P<0.0001
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Low voltage with peak frequency emphasis

improves specificity to detect the region of AT termination

High Frequency

Low Voltage Region

Single RF lesion

Termination

484 Hz

0.07 mV

High frequency

Low voltage

0.2 mV

High frequency-low voltage

Discrimination of AT termination region
AUC 0.82

Optimal cutoff  <0.3 mV, > 250 Hz

Sensitivity 0.87

Specificity 0.85
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Near Field Detection abs dV/dt detection

2.1 cm2

1.0 cm2
(48%)

Resolving the Diastolic Potential Timing During VT
NF vs. Abs dV/dt detection
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NF mapping in VT

Å 15 pts with SHD and SM VT Č 6 patients had 7

VTôsterminated by 1.43Ñ79 focal RFa.

Å T-ZONE:

Å Voltage 0.25Ñ0.20mV vs. global voltage 1.56Ñ0.74mV, P<0.001

Å PF 335Ñ82Hz vs. global 263Ñ57Hz , P<0.001.

Å All areas of VT termination were located in an LVHF region.
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Merino et al. HRS 2023
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High frequencyςlow voltage substrate
ǎǇŜŎƛŦƛŜǎ ǘƘŜ ŘƛŀǎǘƻƭƛŎ ŎƻƴŘǳŎǘƛƻƴ ȊƻƴŜǎ ŦƻǊ н ±¢Ωǎ

VT1 Termination

(lateral)

VT1 High frequency in low voltage

500 Hz

0 Hz

300 Hz
0.25 mV

452 Hz

VT1

VT2Termination

(inferior)
VT2

VT CASE 2


