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Clinical Investigation of P Wave Amplitude and Atrial Synchronous
Ventricular Pacing in Different Body Position and Physical Activity
with a Single-Pass Lead VDD Pacing

Kyung Eui Kang, MD, Chung Whee Choue, MD, Heung Sun Kang, MD
Kwon Sam Kim, MD, Jung Sang Song, MD and Jong Hwa Bae, MD

Division of Cardiology, Department of Internal Medicine, Kyung Hee University College Medicine, Seoul, Korea

ABSTRACT

Background[J Single pass lead VDD pacing preserves atrioventricular synchrony with a single lead system
which incorporates floating atrial electrodes. The objectives of this study were to measure whether different body
postures and physical activities cause significant changes of the atrial electrogram amplitudes and to evaluate
the effectiveness of its atrial sensing, ventricular sensing and pacing. Method[ Prospective study was done in 7
patients with high degree AV block and normal sinus node function in whom a single lead VDD pacing system
was implanted. The P wave amplitude was been measured in different condition during follow-up period.
Results[] 1) During follow-up period, the P wave amplitude showed variation with changes in posture and respi-
ration, but there was no consistent increase or decrease in amplitude. The lowest P wave amplitude was above
the minimal atrial sensing value of 0.2 mV. 2) The percentage of atrial synchronous ventricular pacing recorded
in Holter ECG and during Treadmill exercise test was more than 99%. 3) Atrial oversensing or VA cross sensing
were not observed in any of the patients. Conclusions[] Despite floating atrial electrode, the single pass lead VDD
pacing maintains reliable atrial sensing and ventricular pacing in different body position and physical activity,
so it may offer an excellent alternative in patients with high grade AV block and intact sinus node function.
(Korean Circulation J 1999529(10)*1082-1088)
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Table 1. Intracardiac electrogram with changes in posture and respiration during the entire course of the study

P amplitude(mV) Normal breathing

Deep breathing

Sitting position 0 day 7 day 30 day 60 day 0 day 7 day 30 day 60 day
Maxium 1.9+ 1.6 1.9+ 1.0 1.8+ 1.0 1.5+ 0.9 1.6 0.8 1.7+ 1.0
Minimum 0.7+ 0.3 0.7+ 0.4 0.9+ 0.5 0.6+ 0.2 0.6+ 0.5 0.8+ 0.5
Supine position 0 day 7 day 30 day 60 day 0 day 7 day 30 day 60 day
Maxium 3.1 1.2 2.3+ 2.0 2.3+ 1.5 2.5+ 1.8 2.7+ 1.1 2.3+ 1.5 2.3+ 0.7 2.3+ 1.0
Minimum 1.4+ 0.7 1.2+ 1.1 1.3+ 1.0 1.5+ 1.0 1.2+ 0.6 0.7+ 0.3 0.7+ 0.4 1.0+ 0.7
Meanz S.D, Atrial sensing threshold as estimate of P wave amplitude
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Fig. 1. P wave amplitude showed variation with chan-
ges in posture during normal breathing, but there was
no significant difference between serial measurements
of atrial electrogram amplitudes in 7 patients during
follow-up period (implantation, 7 days, 30 days and 60
days). The lowest P wave amplitude was above the mi-
nimal atrial sense of 0.2 mV.
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Fig. 2. P wave amplitude showed variation with chan-
ges in posture during deep breathing, but there was no
significant difference between serial measurements of
atrial electrogram amplitudes in 7 patients during follow-
up perid (implantation, 7 days, 30 days and 60 days).
The lowest P wave amplitude was above the minim al
atrial sense of 0.2 mV.
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Fig. 3. P wave amplitude showed variation with chan-
ges in breathing pattern in supine position, but there
was no significant difference between serial measure-
ments of atrial electrogram amplitudes in 7 patients
during follow-up period (implantation, 7 days, 30 days
and 60 days). The lowest P wave amplitude was above
the minimal atrial sense of 0.2 mV.
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Fig. 4. P wave amplitude showed variation with changes
in breathing pattern in the sitting position during deep
breathing, but there was no significant difference be-
tween serial measurements of atrial electrogram ampli-
tudes in 7 patients during follow-up period (implanta-
tion, 7 days, 30 days and 40 days). The lowest P wave
amplitude was above the minimal atrial sense of 0.2 mV.
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Fig. 5. The measured atrial and ventricular pacing para-
meters during follow-up period. Ventricular threshold
at pulse width 0.5 ms showed increasing pattern to 7
days, then decreasing pattern in normal range. Imped-
ance and R wave amplitude were stable in normal ran-
ge during follow-up period.
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