





STUDIES IN CARDIAC DEFIBRILLATION

Defibrillation electrode combination D

Table A7 Voltage at each Monitoring Electrode

Electrode No. Ringl (mV) Ring2 (mV) Ring3 (mV)
1/13/25 732 304 536
2/14/26 714 286 464
3/15/27 786 375 679
4/16/28 804 661 393
5/17/29 768 607 679
6/18/30 804 679 643
7/19/31 696 661 536
8/20/32 714 643 500
9/21/33 732 043 679
10/22/34 875 679 429
11/23/35 768 536 357
12/24/36 696 625 357

Table A8 o, Cancellation at each Monitoring Electrode

Electrode Nos. Ring 1 Ring 2 Ring 3
1/13/25 829 927 86.6
2/14/26 82.8 93.0 88.4
315127 80.9 90.5 82.8
4/16/28 79.5 83.1 90.0
5/17/29 804 84.5 82.6
6/18/30 78.6 81.9 82.9
7/19/31 82.1 82.9 86.0
8/20/32 81.1 829 86.8
9/21/33 812 834 822
10/22/34 777 82.7 89.0
11/23/35 81.5 87.1 91.2
12/24/36 83.7 85.0 91.2
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Defibrillation electrode combination E

Rioht
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/ Electrodes
=
1.eft

Fig A1.5 Voltage / Time plots for each of the 36 monitoring electrodes

Data recorded during the application of the defibrillating wave through the
defibrillating electrodes as shown in the schematic above. The voltage of
the defibrillating wave was 5.5 time that of the VF wave at each

defibrillating electrode
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Defibrillation electrode combination E

Table A9 Voltage at each Monitoring Electrode
Electrode Nos. Ringl (mV) Ring2 (mV) Ring3 (mV)
1/13/25 4268 4304 4625
2/14/26 4250 4357 4589
3/15/27 3982 3964 4161
4/16/28 3893 3750 3911
5/17/2%9 3429 3214 3375
6/18/30 2946 2893 2786
7/19/31 2857 2821 2625
8/20/32 2929 2875 2857
9/21/33 3214 3214 3232
10/22/34 3536 3786 3571
11/23/35 3982 4036 4143
12/24/36 4071 4286 4304
Table A10 % Cancellation at each Monitoring Electrode
Electrode No. Ring 1 Ring 2 Ring 3

1/13/25 04 -3.0 -15.6
2/14/26 2.6 -7.0 -14.2
3/15/27 3.0 0.0 -5.4
4/16/28 0.9 4.1 0.5
5/17/29 123 18.2 13.3
6/18/30 214 229 257
7/19/31 26.6 272 31.6
8/20/32 223 233 245
9/21/33 174 17.1 15.4
10/22/34 10.0 3.6 83
11/23/35 39 3.0 -2.7
12/24/36 4.6 3.0 -5.7
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Appendix I1
Matlab Programme for Data Analysis

94Shift baseline of VE plot to give a mean voltage value of
Y%approximately zero volts.

figure(1);

load dfb2a.txt; % Plot of digitised VF trace

b='dfb2a’;

a=dfb2a; %Name of file loaded (same as above)

t=a(;,1);

y=a(:,2);

mean=MEAN(y); % Calculating mean voltage value

y=y-mean; % Adjusting voltage value to give a
% mean voltage value of approx. 0 V

lI=length(y);

figure(1);

axis([0.0 4 -30 20]);

plot(t,y);

title(b);

xlabel{'Time (s)');

ylabel('Voltage (mV)');

pause;

% Calculation of Power Plot for VF Trace

figure(2);

Y=At(y);
Pyy=Y . *cony(Y)/IL;
£=100%(0:(1/2)- 1 )/11;
figure(2);

P=Pyy(1:(11)/2);

B=max(P);

p=P/B; % Adjusting Amplitude value to Relative Amplitude
plot(f,p);

axis([0 25 0 1]);

title(b);

xlabel('Frequency (Hz)');
ylabel(Relative Amplitude');
grid;
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% interperating frequency at a given power

[a,b]=ginput(l);
[frequency,RA]=ginput(9)

Z=trapz(p),
z=Z/2;
pause;

for 1=2:300;
Fr=i/6;
Hp=trapz(p(1:1));
z
if Hp >= z, break, end,;
end;

disp(['The frequency with a relative amplitude of ' num2str(b), ' is ', num2str(a),' Hz']);
disp({'The total power is ",num2str(Z)]);

disp(['The median power is ,num2str(z)]);

disp(['The median frequency is ,num2str(Fr)," Hz']);
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Appendix IV

EHBI - Died

Frequency (Hz) Relative Amplitude
1.04 0.24
232 1.00
272 0.50
4.27 0.37
583 (.19

The frequency with a relative amplitude of 1.00 is 232 Hz
The total power is 7.55
The median power is 3.77

The median frequency is 2.67 Hz

EHBI1a - Died

Frequency (Hz) Relative Amplitude
0.13 1.00
2.33 097
272 0.79
3.1t . 0352
427 0.12
5.57 6.11
7.77 0.10

The frequency with a relative amplitude of 1.00 is 0.13 Hz
The total power is 8.71
The median power is 4.36

The median frequency is 2.83 Hz
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EHB?2 - Died

Frequency (Hz) Relative Amplitude
0.00 0.61
1.17 0.13
1.94 1.00
298 081
3.63 0.40
5.70 0.16
6.48 0.13

The frequency with a relative amplitude of 1.00 is 1.94 Hz.
The total power is 6.33
The median power is 3.17

The median frequency 1s 3.17 Hz

EHB2a - Died

Frequency (Hz) Relative Amplitude
0.13 0.70
1.94 1.00
233 0.73
298 0.34
3.89 023
4.39 0.72
4.79 025
5.31 039
6.48 038

The frequency with a relative amplitude of 1.00 is 1.94 Hz
The total power is 9.19
The median power is 4.60

The median frequency is 2.50 Hz
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EHB3 - Died
Frequency (Hz) Relative Amplitude
0.13 1.00
5.70 0.10
6.34 0.10

The frequency with a relative amplitude of 1.00 is 0.13 Hz
The total power is 2.32
The median power is 1.16

The median frequency is 0.67 Hz

EHB3a - Dicd

Frequency (Hz) Relative Amplitude
0.13 0.22
1.81 0.17
2.46 0.18
311 034
3.50 0.96
4.15 029
5.18 0.30
5.70 0.959
6.22 027

The frequency with a relative amplitude of 1.00 15 5.70 Hz
The {otal power is 7.66
The median power is 3.83

The median frequency 1s 5.50 Hz
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EHB4 - Died
Frequency (Hz) Relative Amphiude

0.26 1.00
1.03 0.31
1.55 0.60
220 0.69
337 0.78
427 0.33
5.89 0.43
7.12 0.15
7.64 0.16

The frequency with a relative amplitude of 1.00 15 0.26 Hz

The total power is 9.89

The median power 1s 4.94

The median frequency is 3.17 Hz

EHB4a - Died
Frequency (Hz) Relative Amplitudc

0.13 1.00
1.81 (.19
233 0.22
3.63 0.67
5.05 0.6l
5.83 0.95
6.35 0.24

The frequency with a relative amplitude of 1 is 0.13 Hz
The total poweris 9.17
The median power is 4.59

The median frequency 15 4.17 Hz
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EHB72a - Died

Frequency (Hz) Relative Amplitude
0.13 031
1.55 0.16
337 0.53
4.60 0.57
5.05 £.00
6.48 0.55
8.81 0.14

The frequency with a relative amplitude of 1.00 is 5.05 H=z
The total power is 7.77
The median power is 3.89

The median frequency is 5.17 Hz

EHBS - Died
Frequency (Hz) Relative Amphtude
0.13 0.90
2.20 0.36
2.72 0.98
3.50 1.00
4.79 037
5.18 0.22

The frequency with a relative amplitude of 1.00 1s 3.50 Hz
The total power is 7.16
The median power is 3.58

The median frequency 1s 3.00 Hz
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EHBSa - Died

Frequency (Hz) Relative Amplitude

3.11 0.29
4.53 035
5.44 1.00
5.83 0.94
622 0.72

The frequency with a relative amplitude of 1.00 is 5.44 Hz

The total power is 8.80

The median power is 4.40

The median frequency is 5.83 Hz

EHB9 - Died
Frequency (Hz) Relative Amplhitude

0.51 0.21
1.55 0.66
2.46 0.66
3.37 0.26
3.89 0.55
4,79 0.55
544 0.84
622 092
6.48 1.00
7.38 0.44
10.49 0.27

The frequency with a relative amplitude of 1.00 is 6.48 Hz
The {otal poweris 12.29
The median power 18 6.15

The median frequency is 5.50 Hz
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EHBY9:a - Died

Frequency (Hz) Relative Amplitude

0.65 023
1.17 032
2.72 1.00
3.63 030
4.79 0.27
531 0.63
6.35 0.19
6.6!4 0.19

The frequency with a relative amplitude of 1.00 is 2.72 Hz

The total power is 7.03

The median power is 3.31

The median frequency is 3.83 Hz

EHBI0 - Died
Frequency (Hz) Relative Amplitude

0.13 0.56
0.78 035
1.55 0.82
1.94 1.00
233 0.85
2.85 0.66
3.63 0.79
427 031
5.05 028
6.99 0.25
7.38 0.18
8.16 0.14

The frequency with a relative amplitude of 1.00 15 1.94 Hz
The total power is 12.09
The median power is 6.05

The median frequency is 3.17 Hz
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EHB10a - Died

Frequency (Hz) Relative Amplifude
0.13 0.49
1.94 0.65
246 1.00
3.89 0.16
6.22 0.12
The frequency with a relative amplitude of 1.00 is 2.46 Hz
The total power is 5.58
The median power is 2.79
The median frequency is 2.67 Hz
EHB11 - Died
Frequency (Hz) Relative Amplitude
(.13 1.00
1.55 0.22
221 0.62
3.63 0.25

The frequency with a relative amplitude of 1.00 is 0.13 Hz
The total power is 4.47
The median power is 2.23

The median frequency is 2.33 Hz
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EHBI11a - Died

Frequency (Hz) Relative Amplitude
0.13 1.00
1.55 0.38
2.20 037
2.85 0.26

The frequency with a relative amplitude of 1.00 is 0.13 Hz
The total power is 5.01
The median power is 2.50

The median frequency is 2.00 Hz

DFBI - Lived

Frequency (Hz) Relative Amplitude
415 0.21
4.79 0.28
5.83 1.00
6.87 025
7.51 0.21
8.29 0.22
10.36 0.10

The frequency with a relative amplitude of 1.00 is 5.83 Hz
The total power 1s 6.70
The median power is 3.33

The median frequency is 6.17 Hz
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DFEBla - Lived

Frequency (Hz) Relative Amplitude
0.13 040
544 031
6.61 0.79
7.12 1.00
8.03 0.88
8.94 0.28

The frequency with a relative amplitude of 1.00 15 7.12 Hz
The total power is 8.99
The median power is 4.49

The median frequency is 7.33 Hz

DFB2 - Lived

Frequency (Hz) Relative Amplitude
3.03 0.30
4.66 0.26
531 0.62
635 1.00
6.60 0.96
7.64 0.47
8.29 0.26
10.49 0.14

The frequency with a relative amplitude of 1.00 is 6.35 Hz
The total power is 9.84
The median power is 4.92

The median frequency is 6.67 Hz
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DFB2a - Lived

Frequency (Hz) Relative Amplitude
0.52 0.30
233 1.00
4.02 0.79
4.34 0.81
6.15 0.31
8.29 0.10
10.82 0.11
12.50 0.10

The frequency with a relative amplitude of 1 1s 2.33 Hz
The total power is 18.38
The median power is 9.19

The median frequency is 4.33 Hz

DFB3 - Lived

Frequency (Hz) Relative Amplitude
0.13 [.00
2.33 0.24
298 0.50
5.96 0.14

The frequency with a rclative amplitude of 1.00 is 0.13 Hz
The total power is 4.97
The median power is 2.49

The median frequency is 2.50 Hz
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DFB4 - Died
Frequency (Hz) Relative Amplitude
2.85 0.86
3.37 0.36
4.01 1.00
4.79 0.23

The frequency with a relative amplitude of 1.00is 4.01Hz
The total power is 5.10
The median power 1s 2.55

The median frequency is 4.17 Hz

DFB4a - Died

Frequency (Hz) Relative Amplitude
0.00 0.95
337 1.00
3.89 0.68
4.15 0.76
4.79 0.60
5.83 0.84
6.35 0.34
6.99 024
7.51 0.17

The frequency with a retative amplitude of 1.00 i 3.37 Hz
The total power is 9.95
The median power is 4.97

The median frequency 15 4.50 Hz
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DEBS - Lived

Frequency (Hz) Relative Amplitude
453 0.18
5.05 0.19
5.44 (.19
5.90 1.00

The frequency with a relative amplitude of 1.00 is 5.96 Hz
The total power is 3.02
The median power is 1.51

The median frequency is 6.17 Hz

FB5a - Lived

Frequency (Hz) Relative Amplitude
298 0.21
4.53 1.00
544 0.83

The frequency with a relative amplitude of 1 is 4.53Hz
The total power is 6.54
The median power is 3.27

The median frequency is 5.83 Hz
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DFB6 - Died
Frequency (Hz) Relative Amplitude
1.68 1.00
2.20 0.44
3.24 0.39
3.63 0.52
4.15 039
5.31 030
6.35 (.30

The frequency with a relative amplitude of 1.00 is 1.68 Hz
The total power is 7.32
The median power is 3.66

The median frequency is 3.83 Hz

DEB6a - Died

Frequency (Hz) Relative Amphtude
2.20 0.37
272 1.00
3.11 0.44
4.66 0.30

The frequency with a relative amplitude of 1.00 is 2.72 Hz
The total power i1s 5.60
The median power is 2.80

The median frequency is 3.50 Hz
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DFB7 - Lived

Frequency (Hz) Relative Amplitude

0.00 0.40
298 0.71
3.50 0.25
4.02 0.58
4.53 1.00
5.05 0.18

The frequency with a relative amplitude of 1.00 is 4.53 Hz

The total power is 5,99

The median power is 3.00

The median frequency is 4.17 Hz

DFBS - Died
Frequency (Hz) Relative Amplitude

0.13 038
2.20 022
298 0.68
3.50 1.00
4.02 0.63
479 0.63
596 047
6.87 048
738 0.6l

The frequency with a relative amplitude of 1.00 is 3.50 Hz
The total power is 10.37
The median power is 5.18

The median frequency is 3.83 Hz
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PFB8a - Died

Frequency (Hz) Relative Amplitude
0.13 0.21
1.68 0.19
233 0.30
3.11 093
3.50 1.00
5.44 0.65
6.35 039
6.61 0.56
7.12 0.37

The frequency with a relative amplitude of 1.00 is 3.50 Hz
The total power is 8.69
The median power is 4.34

The median frequency is 4.00 Hz

DFB9 - Lived

Frequency (Hz) Relative Amplitude
220 0.91
272 1.00
298 0.74
3.39 0.23
4.79 0.30

The frequency with a relative amplitude of 1.00 is 2.72 Hz
The total power is 5.61
The median power is 2.81

The median frequency is 3.00 Hz
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DFB9a - Lived

Frequency (Hz) Relative Amphtude
0.13 0.22
1.55 1.00
233 0.23
2.85 0.13

The frequency with a relative amplitude of 1.00 is 1.55 Hz
The total poweris 5.18
The median power is 2.59

The median frequency is 3.17 Hz
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AED

ARP
Arrhythmia
Atrium(Atria)
AV
Bradyecardia
Bundle of His
DAD
Defibrillation

EAD
EAH

Ectopic Pacemaker

Electrocardiogram (ECG)

ERP

FFT
Fibrillation
FRT

Necrosis

PPF

Purkinje fibres
Refractory

RRP
Sinoatrial (SA) node

SNP
Superior vena cava

Tachycardia

Automatic External Defibrillator

Absolute Refractory Period

Abnormal electrical electrical activity

Upper chamber(s) of the heart

Atrioventricular

Decreased frequency of heart beat

Network of fast conducting cells

Delayed after depolarisation

The passage of an electrical current through the
heart, resulting in the termination of the
abnormal electrical activity associated with VF
Early after depolarisation

Early after hyperpolarisation

Pacemaker cells in the AV node or His-Purkinje
system

A plot of the time-varying electrical voltage
differences detected on the surface of the body
Effective Refractory Period

Fast Fourier Transform

Non sequential depolarisation of cells

Full Recovery Pertod

Death of cells

Peak Power Frequency

Subdivision of the bundle of His

Cannot be stimulated or triggered to an action
potential by an external stimulus

Relative Refractory Period

Pacemaker region of heart. Concentration of
cells with the highest frequency of spontaneous
depolarising.

Supernormal Period

Blood vessel carrying blood to the heart

Increased frequency of heart beat
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Thorax

Transthoracic defibrillation

Ventricle

Ventricular Fibrillation (VF)

Chest Cavity

Defibrillation electrodes placed on surface of

chest
Lower Chamber of the heart
Partial and non sequential contraction of

ventricle muscle
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