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Bipolar vs unipolar

» Bipolar easier to time than unipolar for
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Single catheter mapping of AT

* Unipole marks p wave onset
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Single catheter mapping of AT

 Potential errors
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Bipolar voltage mapping

 Voltage dependent on catheter
orientation and electrode spacing
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Bipolar voltage mapping

« Wavefront changed by V or A pacing during
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|dentification of epicardial

ventricular scar

o Useful if:

—failed endocardial ablation/
substrate map

—potential epicardial source e.q.
non-ischaemic cardiomyopathy



|dentification of non-endocardial
scar

« Scar missed if >40% of myocardial wall
preserved

Avella et al HRhythm 2010



Arrhythmogenic cardiomyopathy

 Endocardial and epicardial bipolar
maps cf unipolar endocardial
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Arrhythmogenic cardiomyopathy

 Endocardial and epicardial bipolar
maps cf unipolar endocardial
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Both bipolar and unipolar may

overestimate scar

» Bipolar - epicardial fat
* Unipolar - contact etc
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Unipolar contact affects voltage

Egram
“sharpness
" or
frequency
a better

M predictor




Can scar predict risk in ARVC?

* n=69 ARVC:

—abnormal EVM >1cm? bipolar
<1.5mv or unipole <6mV

Migliore Circ EP 2013



Risk prediction with voltage

mapping in ARVC

« Event rate (sudden death or VT/F)

Normal bipolar-EVM
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Risk prediction with ARVC

* Unipolar mapping too sensitive

* Risk likely to be related to volume
rather than transmurality

* Bipole may be too crude a method for
defining risk



Unipolar mapping to identify
irreversible myocardial damage

* Normal/Ectopy induced/Idiopathic cardiomyopathy
* Scar excluded (MRI, bipolar endo/epi defined)
« Unipolar voltages mapped

m——— Campos et al
JACC 2012

AREA OF INTEREST > Macroscopic Scar




Unipolar voltages of "normal”

myocardium
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Ischaemic vs non-iIschaemic

voltage mapping

* Unipolar endo correlated to epicardial
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|dentification of mid-myocardial scar

* Abnormal endo uni with normal epi bi

ENDO UNI EPI BIP

Hutchinson et al Circ EP 2013



Dlstinction of scar/fat/viable

myocardium

» Epicardial bipolar/unipolar EAM on
3D imaging

Piers et al EHJ 2013



Algorithm for identification

All points (v=s98)
[

1 Electrogram morphology “‘double-equal’,
fragmented or late potential?

No Yes S Trus positivess N = 140 (92%)
h | SCAT | Faise positives: =13 (8%)
2 Electrogram duration >50 ms?
No Yes '
Scar True positives: N=169 (S0%)
False posithvess N=42 [20%)

Fat 22.8 mm?

No I Yes True negatives: 1= 61 (S1%)
NO SCar | raise nogatives: N =58 (49%)

3 Unipolar voltage <7.95mV?
No ms Tree positives: n =111 (62%)
False positives: NP=BT7 (38%)

True negiatives: N=157 (66%)
No scar False nogatives: N=80 (34%)

Piers et al EHJ 2013



Other considerations

 \oltage definitions vary

* Contact often difficult to achieve
epicardially

» Contact detection may offer new
insights



Conclusions

» Bipolar easier to achieve clean
signals and easier to measure

* Unipolar may offer insights into 3
dimensionality of tissue

* True clinical advantages yet to be
proven



