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the left upper abdomen, immediately below the left costal margin,
and a pocket, seven to eight cm. in diameter, was made between the
fascia and the subcutaneous tissue. A tunnel was made between this
pocket and the thorax. A second tunnel was made between the pocket
and the eleventh rib, ending blindly. The pacemaker itself was placed in
the pocket, the emergency extension lead was inserted through the
blind tunnel, and the electrodes to the myocardium were inserted in
the passage between the pocket and the thorax. It is most important
not to kink or perforate the siliconized rubber around the electrodes
during this process. The next step was to make two small incisions
in an avascular region of the ventricle, near the apex. The spiral
platinum electrodes were sutured into the myocardium through
these incisions. As soon as this was completed, the patient’s heart
rate increased to 62 to 66 beats per minute. There were no postoper-
ative complications, and the patient was dismissed within two
weeks, in normal condition.

The pacemaker used in this operation was one of the latest mo-
dels produced by the Med - Tronic Company. It is five and one half
cm. in diameter and weighs 160 grams. This pacemaker produces
two millisecond stimulations approximately 60 times per minute.
Its electrical power is ten milliamperes and it can overcome 1,000
Ohms resistance. Normal myocardial resistance is about 350 Ohms.
The life of the pacemaker is about five years. The manufacturer
claims that the battery will probably last ten years, but they do not
guarantee it for more than five. Because the time cycler operates
even though the pacemaker is not in use, there is about a ten per cent
power loss. Therefore, if the instrument is not used within ten or
twelve months after purchase, it should be returned to the manufac-
turer for replacement. Two to three weeks before the battery expires
the pulse rate will increase by about fifteen per cent. Within those
weeks the battery must be replaced. There is no need to make any
changes in the myocardial electrodes. The latest pacemakers are pro-
vided with an emergency extension, giving the surgeon a greater
margin of safety in the event of sudden complications. Since it is

necessary to work at low temperatures in order to maintain sterili-
zation, either gas sterilization or Warexin (which contains clor-
pactin) may be used.

Although the operation reported here was without incident,
gome of the complications which may arise are briefly outlined bke-
low.




HEART BLOCK TREATMENT BY IMPLANTABLE PACEMAKER o1

If the expected changes do not occur after the pacemaker has
been implanted, the circuits must be checked by the following
method. (6) First, it should be noted whether or not the signals of
the pacemaker are being recorded on the electrocardiograph. If they
are, the battery is operating properly and the difficulty lies in a
malfunctioning electrode. However, if the electrocardiograph is not
recording any signals from the pacemaker, either the pacemaker
itself is defective, or there has been a short circuit. In this case, the
cmergency extension must be used. This is done by entering the end
of the blind tunnel near the eleventh rib by a short incision, and
breaking the tip of the emergency extension wire, to expose the three
inner wires, A, B, and C. If there is no signal when B and C are
attached to an oscilloscope, the difficulty lies in the battery and, if
possible, the entire apparatus should be replaced. If there is no other
available, it is possible to attach wires A and C to an external pace-
maker and stimulate the heart in this way temporarily.

If, however, there is a square, approximately eight volt pulsa-
tion when B and C are attached to the oscilloscope, the pacemaker
is functioning properly, but there is a short circuit. Most probably
one of the electrodes is out of place or not functioning properly. In
this case a monopolar stimulation can be produced using the one
functioning electrode. (All of the early pacemakers were unipolar;
bipolar units are fairly recent and much superior. (7) )

If the malfunction is due to increased myocardial resistance,
the electrocardiograph will show a small pulsation, but no ventricu-
lar complex will follow. To correct this problem, the wires B and C
should be tied together, thus by-passing the resistor in the pace-
maker and increasing the battery power. Increased myocardial re-
sistance may occur following a two-stage operation or after tem-
porary use of an external pacemaker, and is usually due to an infec-
tion. Although Chardack’s original operation required two stages,
it is usually done now in one operation, and this type of complication
is becoming rare.

Because the pacemaker is sensitive to heat, the pulse rate will
increase slightly within a few weeks of implantation, slowing down
to normal after two or three months. However, it will never produce
a rate greater than 90 beats per minute. In our patient, the pulse rate
was increased to 64 beats per minute immediately, and rose to 70 af-
ter the operation. Three months later it was back down to 64 per min-
ute. After five years, if the pulse rate increases, it will be necessary
to re-operate to replace the battery.






