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INTRODUCTION

The use of cardiac pacemakers in the management of
Stokes-Adams attacks has become a common procedure.
A less frequent but equally important indication for pacing
is an inadequate cardiac output in the presence of a slow
ventricular rate, usually due to complete heart block, or
rarely a lesser degree of A-V block. This report is of a
patient with rheumatic mitral stenosis and regurgitation in
whom a pacemaker was implanted because of inadequate
output, and is unusual in that the bradycardia was
secondary to a persistent slow nodal mechanism in the
absence of complete heart block.

CASE REPORT

A 62-year-old Japanese man (M was admitted to
the ABCC ward at Hiroshima on 12 December 1967 for
evaluation of palpitations and increasing dyspnea.

The patient had been in good health until 1950 when he
noted the onset of “asthma” characterized by wheezing,
coughing, and shortness of breath, especially during the
winter months. He was unaware of cardiac disease until
1952 when atrial fibrillation and a heart murmur were
pointed out on routine examination at ABCC. Since that

time he has been followed in the clinic where electrocardio-

grams have shown atrial fibrillation until September 1964
when he was first noted to have a nodal rhythm. Over
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the next 3 years, although he was usually in atrial
fibrillation, he was noted on five separate occasions to be
in a nodal rhythm. He was placed on digitalis and diu-
retics 8 vears ago for congestive heart failure and has
remained on this therapy until time of admission. He was
reasonably well compensated until 5 days prior to
admission when he noted increasing dyspnea and cough,
and became aware of “rapid beating” of his heart. He
denied chills, fever, hemoptysis, or change in sputum
production.

Review of systems was significant in that he was a heavy
smoker with a chronic cough and copious morning sputum
production. He had numerous documented respiratory
infections during the time he was followed here, and was
felt clinically to have bronchiectasis. There was no history
of tuberculosis. A total vital capacity performed in 1959
was 1722 cc with a 1 second value of 1386 cc.

In addition the patient was noted to have pyuria in 1958,
and although urine cultures were negative, an intravenous
pvelogram showed chronic pyelonephritis involving pre-
dominately the right kidney. Serial serum urea nitrogen
(SUN) values over the 3 years before admission had
ranged from 22 to 30 mg/100 ml.

Past history was unremarkable and specifically there was
no history of rheumatic fever, nor were there family
members with heart disease.

Physical examination on admission revealed a chronically
ill, slightly eyanotic Japanese man. Blood pressure was
115/70, pulse 120/minute and irregularly irregular,
respirations 20/minute and unlabored, and temperature
was normal. The neck veins were distended at 45°.
There was decreased expansion of the chest with
prominent use of accessory muscles of respiration. Coarse
rales were present at the base posteriorly on both sides
of the chest. Gynecomastia was present bilaterally. The
heart was enlarged with the apex impulse sustained and
displaced to the left. The mitral first sound was greatly
increased and an opening snap was present. At the apex
a grade II/VI holosystolic regurgitant murmur was present
radiating to the axilla, and a grade I/VI mid-diastolic
rumbling murmur was also present. The liver was palpable
4cm below the costal margin and there was minimal
ascites present. The nail beds were clubbed and cyanotic,
and there was 1+ pedal edema.

Laboratory studies on admission included a hematocrit
of 43%, white blood cell count of 7050, SUN of
29.7mg/100 ml, and normal electrolytes, ASLO, CRP,
and SGOT. Urinalysis showed proteinuria. Cultures of
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sputum and urine were negative. An electrocardiogram
showed atrial fibrillation with rapid ventricular response of
120/minute, left axis deviation, and left ventricular
hypertrophy. Chest X-ray showed marked cardiac en-
largement, involving all chambers, and pulmonary
congestion. Pulmonary function studies revealed a total
vital capacity of 1430 cc with a 1 second value of 850 cc
or 59.3%.

Hospital Course The patient was given digoxin orally
during the first 2 days (a total of 1.0 mg) with slowing of
the pulse rate to 75-80/minute and was subsequently placed
on 0.25 mg/day as a maintenance dose. On the third
hospital day, however, the patient’s pulse rate dropped to
40/minute, and an esophageal lead (Figure 1) revealed
the presence of a slow nodal rhythm. Digitalis was
discontinued over the next 10 days without change in
rhythm, and the rate was persistently less than 40/minute.
During this period the patient’s weight increased from
45.6 to 49.4kg; physical and radiographic findings of
congestive heart failure increased. His urinary output
was less than 2000 cc/day in spite of the vigourous use of
diuretics including meralluride, chlorothiazide, and spiro-
nolactone. In addition the patient’s SUN level reached as
high as 50.6 mg/100ml. Digitalis was then cautiously
restarted and an attempt was made to increase the
patient’s pulse rate with the use of drugs. Isuprel given
intravenously was complicated'by the presence of multiple
PVC’s when the rate reached 50/minute and was
discontinued. Atropine sulfate given subcutaneously
produced an increase in rate usually resulting in a change
of the cardiac mechanism to atrial fibrillation, however,
nodal tachycardia, and periods of asystole lasting 5 to
8 seconds also occurred. With the increase in rate
produced by the atropine he lost 4.5 kg of weight, urinary
output increased to 3 liters/day and the SUN level fell to
30 mg/100ml. The use of this drug was discontinued
after 3 days because of the variable response, and the
presence of significant bronchopulmonary and renal disease
in the patient. Subsequently, the patient returned to his
slow nodal rhythm, output diminished, and weight and
SUN again increased. He remained in a slow nodal
rhythm except for two brief 24 hour periods of atrial
fibrillation until a pacemaker was inserted. During the
periods of atrial fibrillation the patient again showed the
dramatic response to increased rate with diuresis, weight
loss, and improvement in SUN. Serum potassium showed
a rise and fall similar to the SUN ranging from 4.0 to
5.8mEq. However, since it was influenced by the
spironolactone therapy it did not prove to be as useful as
the SUN for a reflecting renal perfusion.

On 12 January 1968, the 32nd hospital day, a temporary
transvenous bipolar electrode was inserted into the right
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Figure 1 Standard elecirocardiographic lead shows a regular bradycardia, however, no P waves are wvisible.
Esophageal lead clearly demonsirates retrograde P waves typical of a nodal mechanism.
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Figure 2 Lead I showing normal response lo pacemaker (above), and competitive pacing duving period of atrial

fibrillation (below).
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ventricle and the patient was paced at a rate of
70/minute. Over the next 3 days urinary output exceeded
3500 cc/day, his weight decreased 2 kg, and the signs of
congestive heart failure diminished or disappeared. The
SUN subsequently returned to pre-failure levels. The
patient symptomatically was much improved but remained
in a nodal bradycardia when checked by turning the
pacemaker off. On two occasions, however, he briefly
returned to his fibrillatory rhythm with a ventricular rate
that exceeded the pacemaker and competitive pacing
ensued (Figure 2). Because of the persistent nodal rhythm
and the response to pacing, a permanent implantable
transvenous pacemaker® was inserted on the 51st hospital
day (Figure 3).
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*Chardack- Greatbatch model 5870 pulse generator and model 5816 endocardial electrode manufactured by Medtronic, Inc., Minneapolis, Minnesota.
#:[E] Minnesota #| Minneapolis 7 Medtronic #£%! Chardack-Greatbatch 5870%! [ $H BEERH LUSBIEHLAMER.



Figure 3 Posteroanterior chest film showing permanent transvenous pacemaker in place, with the tip of the catheler in the

apex of the right ventricle,
1% 3
LTWwaEZAsRT.

DISCUSSION

Nodal rhythms are usually transient, and when persistent
are generally considered indicative of widespread myo-
cardial disease such as seen in rheumatic carditis.!
Digitalis toxicity should also be considered, as it was in
this case, however, it is more likely to cause a nodal
tachycardia than a bradycardia because of its effect in
high concentrations of increasing automaticity of the A-V
node.® It is interesting in this patient that he appeared to
develop nodal rhythm over a 3-year period while under
observation. This suggests that his rheumatic status
remained active during this period, or else the interim
development of coronary artery disease. The inability of
the patient to tolerate such a slow ventricular rate, even
at bed rest, evidenced by the rising SUN and weight gain
in the face of a decreasing urinary output, and the dra-
matic response to an increase in rate with reversal of
these factors, led to the consideration of pacemaker
therapy.
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Implantation of a pacemaker for treatment of the low
cardiac output state associated with bradycardia has not
been a frequent occurrence in the absence of Stokes-
Adams attacks. Burchell et al® described only one case
in a series of 38 in which this was the sole indication for
pacemaker therapy. Kantrowitz et al* described 5 cases
out of 43, and Harris et al® 9 cases out of a series of
100 in which this was the sole indication. Other reported
series,®* although recognizing diminished cardiac output
as an indication for pacing, suggest that most of their
cases were for Stokes-Adams attack. Analysis of the
electrocardiogram for the mechanism of the arrhythmia
has revealed complete heart block in the majority of the
reported cases, and in none of the above cited series®®
was a primary nodal rhythm indicated.

A further indication for pacemaker implantation is the
inability of the individual patient to tolerate drugs which
might have been used in lieu of mechanical means. In
this patient for example isoproternol though effective in
increasing the rate produced multiple premature ven-
tricular contractions and had to be discontinued. Atropine
similarly increased the rate, usually with a return to a
fibrillatory rhythm; the response, however, was erratic
and unpredictable, and the side effects of the drug
mitigated against its use in this patient with chronic
pulmonary and renal disease.

The choice of a transvenous pacemaker rather than one
implanted at thoracotomy is obvious in poor risk patients
such as this, however, some authors prefer this route even
in patients who are able to tolerate thoracotomy.® The
difficulties with pacemakers have in the past been largely
mechanical, though complications such as perforation of
the myocardium with the catheter, infection, and
thromboembolism have occurred and have been mentioned
elsewhere.®? The problem of competitive pacing, however,
has occurred in this patient on at least two occasions
(Figure 2) and should be mentioned. On both occasions
the patient had a temporary return to his fibrillatory
rhythm with a ventricular response more rapid than the
pacemaker rate. Although the theoretical possibility of
production of ventricular fibrillation by an impulse falling
in the vulnerable period has not been felt to be of practical
significance due to the low current employed by the
pacemaker by many investigators,®® 79 this opinion is not
unanimous.!® ! As the technical aspects of pacemaker
units improve, it may well be that a standby or demand type
pacemaker !> would be more ideal for a patient such as
this so as to avoid the problem of competition.
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SUMMARY

A 62-year-old man with rheumatic heart disease and an
inadequate cardiac output in the presence of a slow
ventricular rate was successfully treated at ABCC,
Hiroshima by use of an implantable transvenous pacemaker.
The case is unusual in that the mechanism of the
arrhythmia was that of a slow nodal rhythm in the absence
of complete heart block.
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