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Behavior of an Automatic Pacemaker Sensing Algorithm for

Single-Pass VDD Atrial Electrograms
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Abstract

Single-pass VDD pacemakers have been used as a result of simple implantation procedures and generally reliable
atrial tracking that ensures an A-V sequence pacing. However, there is a controversy over their reliabilities of atrial
tracking. As a new sensing method for reliable atrial tracking, a simple automatic pacemaker sensing algorithm was
implemented and evaluated to validate its benefits in sensing depolarization waves of Single-pass VDD atrial
electrograms. The automatic sensing algorithm had a predetermined sensing dynamic range and the sensitivity level was
controlled as 50 % of the average of two most recently sensed intrinsic amplitudes. The behavior of the automatic
sensing algorithm in the Single-pass VDD atrial electrograms was analyzed and characterized. It was observed that the
automatic sensing algorithm was more effective than a conventional fixed threshold method to accurately detect and
track p-waves in Single-pass VDD electrograms.
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Fig 1. Two examples of the electrode position of a
single-pass VDD lead and the direction of a
depolarization wave-front; (a) Electrode position is
perpendicular to the direction of wave-front, (b) Electrode

position is the same as the direction of wave-front
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A1 R2 A3 R4 AR5 A6 A7 A8 A9 Al

Mean 033 062 068 052 045 1.86 45 1.06 158 1.2

SD ;011 Q010 010 012 0.15 Q50 Q87 014 048 1.5

Max.| 064 078 080 078 097 310 62 158 312 6@

Mn | Q11 046 045 026 0.18 1.12 286 078 060 O

1. 9%’ g2}9] Single-pass VDD WAl ohe] &
Table 1. Amplitudes of Single-pass VDD atrial
electrograms [mV} of 9 patients, Worst-case signal

epochs

M
1%

=

S
>
ol
o

=)

2} s 4
9] Single-pass VDD /}Jﬂc} A
A4g AREY] f3to H¢
duFL AH{3gi
ulel o] Fh Hel A
AZZ Axstxn 74]*&
THAZ AbgstE vg
25mVi &ltﬂ & 225mV

/‘\:}Hc} I

o

2
0 m

Lﬁmﬂ,.!lmm
RN R
;
LR

M o g ox
O TG

m“ﬂm{wm
lmHUrS‘:A&NErSﬂrﬂ

=
S

A@g HrH]
Ay EO 2% Single-pass VDD 4% &=
9 A84& Holy] S8ty ARk

adnElEe BHEAH € 584& A8 Hd
9%‘94 Single-pass VDD A28 Z4zt 5 #31e]
A9Z 789 ALSE Single-pass VDD )
PhymosTM (Medico Ah) A3 Algte]l o8] 743

glol 71RA AL

G

ST=50%
ST=50%

a¥ 2 AFsd AvHE ¢ndsE

Fig 2. Automatic sensing algorithm

A7) A8 3] =F A ( Journal of IKEEE ) Vol. 5, No 2

- IO T L

(184)

o 3. dueElEe] a848 FAE) Y8 71EE
Aut (e NEE ECGoln, I the AsE AW
A sol, sthe] /“lit A4 A glelth

Fig 3. Electrograms recorded for testing the algorithm
(The upper signal is ECG, the middle one is atrial

electrogram, and the bottom one is ventricular

electrogram)
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