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Six cases of the pace-
maker sound
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Since 1969, the artificial pacemaker has been implanted into 17 cases with various basic

cardiac diseases in our clinic. Among them, 14 cases were phonocardiographically studied for
the pacemaker sound. Six cases among them had a presystolic click sound identified the pace-
maker sound. It appeared 5 msec after the pacing stimulus in high speed recording of PCG
and the evidence was compatible with the previous reported cases. On the cause of this sound,

we agree with the hypothesis that the pacemaker sound is the contraction sound of the

environmental skeletal muscles which is produced by the current leakage, because the stimula-

tion of brachial muscle by a needle electrode could make the same kind of click sound with

a delay of 4 msec.

In addition, we also have obtained a late systolic high-pitched musical murmur in a case

and a high-pitched ejection murmur following the pacemaker stimulus in another case. How-

ever, their origin was not clearly explained.
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Cace Age Sex Diagnosis

Electrode type Max. area Intensity

1. MU 17 F
ASD

2. K. S. 71 M AST
3. Y.M. 53 F
4. K.M. 59 F
5. U. S. 71 M
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Figure 1. Case 1. ASD with complete A-V block, M.U., 17 yrs., female.
Unipolar endocardial pacing electrode is set in the right ventricle and indifferent electrode is implanted in the right
chest wall. g
The upper panel shows the presystolic click sound recorded at the third intercostal space of the left sternal border.
The lower panel shows the same sounds obtained over the right upper arm.
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Figure 2. High-speed recording of PCG (paper speed 1000 mm/sec) shows the extra-sound followed a
.pacemaker stimulus (S) by 5 msec delay.
The extra-sound synchronized with intercostal muscle contraction. Same patient as in Figure 1. Apical PCG.

IHERIR & T ORI, BEEGECRORBER TS,
4 msec Td» » 1z (Figure 8).
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Figure 3. Case 2. ASI + complete A-V block, K.S., 71 yrs., male.

Posteroanterior and lateral chest X-ray films show the situation of an electrode catheter.

In the PCG record, high-pitched presystolic murmur with diamond-shape seems to be following immediately
after the pacemaker sound.
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Figure 4. Case 2. ASI + complete A-V block, K.S., 71 yrs., male.
The upper panel shows outward movements recorded at the left hypo-
chondrium. The pulsation curve coincides with the pacemaker sound.

The lower panel shows that the extra sound (arrow mark), even if followed

after the pacemaker impulse, hits the refractory period of ventricular
contraction.
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Figure 5. Case 3. Complete A-V block, Y.M., 57 yrs., female.

1973.3.31

A G

The upper panel shows presystolic click following the pacemaker stimulus (S) and high-pitched latesystolic murmur
when two catheters were inserted in the right ventricle as demonstrated in the upper left X-ray picture.

The‘ lower panel shows a complete disappearance of the systolic murmur after withdrawal of one of the catheters
shown in the lower left X-ray picture.

Table 2. Roported cases

Reporter Case Pacemaker Type Electrode Type Location of Location of Origin of
Pacer Unit Pacemaker Sound Pacemaker Sound
Nager et al 11 Elema Epicard. ? 9Cases-Apex Card. muscle
(1965) i —Sch8rander Unipolar, Endocard{Electrode-Epigastr. Card. muscle or
Unit-Navel Epig. Abd. muscle
Harris 4 ? Unipolar, Endocard Axilla Mitral and
(1967) i} ? Epicard. External Tricuspid Intercostal muscle
1 ? " Abdomen Area
dMurdock r Meédtronic Bipolar, Endocard,| ? Xiphoid and "
(1968) 1 Cordis ? » n ? Apex
Mower (1969) 10 ? T ., " ? 2 Thoracic musculature
2 Medtromic Bipolar, " Right Chest . Apex
Kluge(1970) 1 General Electric - Epicard. Left lat-Chest Apex and LSB Intercostal muscle
2 2 Cordis Ventricor| Unipolar, Endocard. Right Chest LSB
b £ Cordis Ectocor ? s- " " LSB and Apex
Kramer et al X Epicard. Epicard LSB and Apex Intercostal muscle
(1970) i 1 Medtromic Bipolar, Endocard, Right Chest LSB
I Unipolar, " BT Entire Precord. Right pect. muscle
Pupillo(1970) 1. ? 2 2 LSB Intercostal muscle
3 Medtronic ? , Endocard.| ? 1-Apex
Korn et al < 1-LSB Intercostal muscle
(1970) - 1-?
. A Cordis Ectocor " 5 " ? ?
Grendahl 10 Cordis Unipolar, Endocard. ? 2-Right Pect.
et al 2 Medtronic Bipolar, " ? ? Muscular
(1971) 1 Atricor Cordis "Epicard. | ? 7
Misra et al
(1971) 2 Medtronic. ? ,» Endocard. ? ? Diaphragma
Gaidula et .
al(1972) 1 " Bipolar, " Right Chest Entire Precord. "
Schluger et 1. Medtronic Bipolar, Endocard. Right Chest Left "
al(1972) Hemithorax
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Figure 7. Needle electrode stimulation (biceps brachialis).

The schema shows an experimental study with stimula-
tion by the needle electrodes inserted to the biceps brachii
muscle. In the upper panel, the arrow marks indicate the
extra-sound originated from the muscle contraction obtained
by this method.
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Figure 8. High-speed recording shows the time interval between the stimulus by needle electrode and the onset
of the sound produced by the contraction of biceps brachii muscle to be 4 msec.
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