Experimental Study and Clinical Utilization of a
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Fig.1. Block diagram of the new epicardial mapping system.
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Fig. 3. Data acquisition and analysing system.
The system consists of 16 channel polygraph MIC
9800s and personal computer for data analysing.

Fig. 2. Fifteen channel bipolar electrodes.
Fifteen electrodes are spaced 15 to 20 mm apart
in a large matt and 10 to 12 mm apart in small
one. These electrodes are arranged on silicon
rubber matt in three rows of five electrodes each.

GROUP 1 R type GROUP 2 RS type GROUP 3 RSR’ type

GROUP 4 RsR’ type GROUP 5 unclassified
Fig. 4. Pattern classification of epicardial potential wave.
Solid circles indicates the arrival points of excitation.
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Fig.5. Measurement points and calculation points for drawing isochronous lines on
To draw isochronous lines on the matt 61 of calculation points (solid
The function of each 61 points is calculated from measured values
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Fig. 6. Drawing of isochronous line.
The 50 msec approximate isochronous line (solid
line) is drawn by binding the 50 msec isochronous

points (asterisks) on the lattice lines. Dotted line

is the 50 msec real isochronous line
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Fig. 7. Recording from all angles.
Epicardial mapping is performed with matt
electrode turned every 45 degrees counter-
clockwise during sinus rhythm and right ventri-
cular pacing.
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Fig. 8. Recording during pacing from sevral depth
of myocardium.
The needle with six electrodes is plunged into the
myocardium obliquely. Epicardial mapping was
performed during pacing from sevral levels of
depth of myocardium of right ventricle.
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Table1. Characteristics of the patients with ventricular tachycardia

Case Age Sex QRS form QRS axis Heart rate Site of Origin
1 33 M L.BBB + 75 230 RVOT
2 31 F LBBB + 30 220 RVOT
3 57 M LBBB + 80 125 RVOT
4 22 M RBBB — 90 133 LVA
5 43 M RBBB +120 180 LVL
6 59 M RBBB +150 190 LVL

M=male, F=female, LBBB=left bundle branch block, RBBB=right bundle branch
block, RVOT=right ventricle outflow tract, LVA=left ventricular apex, LVL=left
ventricular lateral wall, QRS form=QRS morphology of ECG lead V1 during ventricular
tachycardia, QRS axis=QRS axis of ECG lead V1 during ventricular tachycardia, Heart
rate=heart rate during ventricular tachycardia.

Fig.9. Isochronous maps during sinus rhythm. Fig. 10. Isochronous maps during right ventricular
The wave of excitation spreads in the same pacing. )
concentriic manner from the physiological The wave of excitation spreads in the same
breakthrough on right ventricle in each map concentric manner from the pacing point on right

(asterisk). ventricle (asterisk).
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Fig.11. Isochronous maps during pacing from
sevral levels of depth of myocardium of RV.
The earliest excitement point is just above the
pacing point.
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Fig. 16. Comparison of isochronous maps drawn
by the computer-assisted automatic system (left
column) and by the conventional retrospective
manual method (right column). 1, 4 are maps
during sinus rhythm, 2, 5 are maps during right
ventricular pacing, 3, 6 are maps during sustained
ventricular tachycardia.
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Fig.12. Isochronous map during sinus rhythm and
display of potentials during one second of
window. The earliest excitement point is the
place of physiological break through on right
ventricle.

Fig.13. Isochronous map during right ventricular
pacing and display of potentials. The earliest
excitement point is just above the pacing point on
right ventricle. The wave of excitation spreads
in concentric manner from the earliest excite-
ment point.

Fig. 14. Isochonous map during left ventricular
pacing and display of potentials. The earliest
excitement point is above the pacing point on left
ventricle.

Fig. 15. Isochoronous map during sustained ventri-
cular tachycardia and display of potentials. The
earliest excitement point is ischemic zone around
the left anterior decsending coronary artery on
left ventricule.

Fig.17. Isochronous map obtained by analysing
non-sustained ventricular tachycardia and dis-
play of potentials. The earliest excitement
point is right ventricular outflow tract.

Fig.18. Isochronouus map obtained by analysing
one beat of premature ventricular contraction
and display of potentials. The earliest excit-
ement point is right ventricular outflow tract.

Fig.19. Isochronous map during sustained ventri-
cular tachycardia and display of potentials. The
earliest excitement point is lateral free wall of
left ventricle.
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Experimental Study and Clinical Utilization of a New Epicardial Mapping System
Yutaka Kuzawa, Department of Surgery (1), School of Medicine, Kanazawa University,
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Abstract

This paper describes the experimental study and clinical utilization of a new computer-assisted
epicardial mapping system. To perform the successful treatment of ventricular tachycardia (VT),
intraoperative epicardial mapping is important for locating the site of origin of VT. This
computer-assisted mapping system was developed to shorten the time necessary for intraoperative
epicardial mapping. This system consists of simultaneous recording from 15 electrodes and
computer-assisted data acquisition and analysis. To establish the reliability of this system, 20
dogs underwent epicardial mapping by this system at sinus rhythm, pacing, VT. In 2 dogs VT
was induced in the early phase of arrhythmia after ligation the left anterior descending coronary
artery. The sequence of epicardial activation was recorded from each site of multiple bipolar
electrodes and an isochronous map was drawn automatically. The wave of excitation spread in
a concentric manner from driven points with the origin having the earliest time. These maps
drawn automatically were verified by retrospective manually drawn maps using the recorded
epicardial electrograms. Six patients with non-ischemic VT underwent surgical therapy under the
guide of intraoperative epicardial mapping by this system. Epicardial activation potential was
recorded during VT with uniform morphology similar to that which occurred spontancously or
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during preoprative electrophysiological study. The sites of origin of VT confirmed with this
method agreed well with those presumed by preoperative ECG and catheter endocardial mapping.
Using this system, the site of the earliest excitement point was identified accurately in a few
minutes. This method was especially useful in those patients in whom sustained ventricular
tachycardia could not be evoked and in whom conventional mapping with a roving electrode was
impossible or very time-consuming. In such cases, the site of the earliest excitement point was
decided by analyzing only one beat of premature ventricular contraction in this new system.




