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Long-term follow-up of direct current
cardioversion after cardiac surgery with
special reference to quinidine'
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The results of the long-term follow-up of II9 patients who had DC cardioversion performed are

described. All patients had had corrective cardiac surgery for chronic rheumatic valvar heart
disease. The poor prognosisfor maintenance of sinus rhythm in this type ofpatient is emphasized.
Of the total patients, 83 per cent were converted to sinus rhythm, but relapses were common in
those who had atrial fibrillation before operation. Only 40 per cent of such patients maintained
sinus rhythm for 2 months, i.5 per cent for I year, and 9 per cent for 2 years.
By contrast, when atrialfibrillation occurredfor the first time in the post-operative period, 82

per cent maintained sinus rhythm for 2 years after conversion.
Post-operative DC cardioversion is in general not recommended for patients with rheumatic

heart disease and atrial fibrillation unless atrial fibrillation occurs for the first time in the post-
operative period. A controlled trial ofprophylactic quinidine is reported and shows no significant
increase in the number of patients remaining in sinus rhythm as compared with a control group
not receiving quinidine.

The commonest indication for elective cardio-
version is the presence of atrial fibrillation
after cardiac surgery for chronic rheumatic
valvar heart disease. Most papers on the
follow-up of patients converted to sinus
rhythm include conversion from atrial fibrilla-
tion due to other causes, where the prospects
of maintaining sinus rhythm may differ. This
series contains only patients with chronic
rheumatic heart disease with atrial fibrillation
after corrective cardiac surgery, and also in-
cludes those with atrial fibrillation before
operation. The trial was designed to deter-
mine the effectiveness of conversion to, and
maintenance of, sinus rhythm. The period of
follow-up is longer than in most other series
and extends to 4 years in some patients. The
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haemodynamic advantages of sinus rhythm
are well known, but attempts at restoration of
sinus rhythm only seem to be indicated if
maintenance of normal rhythm could be ex-
pected in a high percentage of patients.
There have been few controlled trials on

the long-term use of quinidine to attempt to
increase the stability of sinus rhythm after
cardioversion, and the results have been con-
fficting. We have, therefore, added the results
of our controlled trial of the use of quinidine
to maintain sinus rhythm in order to clarify
the indications for the use of this potentially
dangerous drug.

Patients and methods
One hundred and nineteen patients undergoing
attempts at direct current (DC) cardioversion for
atrial fibrillation for the first time at Hammer-
smith Hospital between August I964 and August
I968 comprise this series. Only patients with
chronic rheumatic heart disease were included.
The attempt at cardioversion was made between
one month and three months after corrective
cardiac surgery. The type of preceding cardiac
surgery is shown in Table i. Cardioversion was
only attempted when the onset of atrial fibrillation
was judged to have occurred within the 24 months
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TABLE I Operative proceedures

Types of operations No. of patients

Mitral valvotomy 62
Mitral valve prosthesis 25
Aortic valve prosthesis I5
Mitral and aortic valve prostheses 2
Mitral valve repair 7
Aortic valve prosthesis and mitral

valvotomy 7
Aortic valve repair I

Total II9

preceding the operation. All patients were taking
anticoagulants at the time of cardioversion, with
Quick one-stage prothrombin times of 22-28
seconds. Digitalis was suspended 48 hours before
cardioversion. The synchronized Lown DC Car-
dioverter (American Optics) was used, the patient
being under general anaesthesia. A ioo joules dis-
charge was used initially, and if unsuccessful 200
and then 300 joules were used, but higher dis-
charges were not employed. The patients were
followed at the out-patient clinic for from between
2 months and 50 months, in order to note the inci-
dence of maintenance of sinus after and of rever-
sion to atrial fibrillation.

During the period from August I965 to August
I968 alternate pairs of patients were placed in 2
groups; with quinidine and without quinidine, re-
spectively. Each patient in the quinidine group was
given 0o2 g. quinidine sulphate at 6 p.m. on the
evening before cardioversion, and 0o5 g. quinidine
bisulphate twice daily was continued for the dura-
tion of the trial or until reversion to atrial fibrilla-
tion occurred. No change was made in other drug
treatment. Quinidine blood levels were not mea-
sured as doses of this order have resulted in satis-
factory quinidine levels of I-4 mg./l. in other
series (Reinikainen et al., I965; Szekely, Batson,
and Stark, I966; Rossi and Lown, I967; Hall and
Wood, I968).
The non-quinidine group received no quinidine

treatment, but continued to take their other car-
diac drugs.

Beta-adrenergic blocking drugs were not used
in either group.
The number of patients initially in the quinidine

group was 43, and in the non-quinidine group, 42.
The type of cardiac surgery that had been per-
formed in the quinidine and the non-quinidine
groups is shown in Table 2.

Results
The number of patients remaining in sinus
rhythm at 2 months, i, 2, and 3 years, respec-
tively, for the total series of II9 patients is
shown in Fig. i. The results are expressed as
the percentage of the patients remaining in
sinus rhythm to the total followed up for the
appropriate time. The unsuccessful conver-
sions are included in the total number for

TABLE 2 Operations and quinidine
prophylaxis

No. of
Types of operations No. of patients

patients in in non-
quinidine quinidine
series series

Mitral valvotomy 32 i8
Mitral prosthesis 5 8
Aortic prosthesis

(or homograft) 2 8
Aortic prosthesis and

mitral valvotomy 4 3
Mitral repair 4
Aortic repair I

Total 43 42

each follow-up period, when the date of their
attempted conversion would have allowed
them to be followed for the time considered.
The results at 4 years of follow-up (one of
four patients remaining at sinus rhythm) are
not shown in Fig. i because of the small
number involved.
The results for the two groups, quinidine

and non-quinidine patients, are shown in Fig.
2. There were 43 in the quinidine group, and
all but 3 were converted to sinus rhythm.
There were 42 in the non-quinidine group, one
patient died i month after conversion (in sinus
rhythm) from post-operative complications,
and 7 patients had ceased taking quinidine
when seen 2 months after conversion. The
latter patients were then added to the non-
quinidine group for the purposes of follow-up.
In the non-quinidine group 2 patients were lost
to follow-up before 2 months. The results are
again expressed as the percentage of the

FIG. i Number of patients remaining in
sinus rhythm for the total series at various
times offollow-up. (The results at 4 years
are not shown.)
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success rate of conversion was ioo per cent;
at 2 months 82 per cent of patients remained
in sinus rhythm, and at I2 months 64 per cent
were still in sinus rhythm.
The disappointing regularity with which

our patients with pre-operative atrial fibrilla-
tion reverted to atrial fibrillation after suc-
cessful cardioversion leads us to question
the value of post-operative cardioversion even
when the onset of atrial fibrillation is recent.
We suggest, like Radford and Evans (I968),
that there is little place for post-operative
cardioversion in such patients.
By contrast, the more satisfactory long-term

results when atrial fibrillation has occurred
for the first time in the post-operative period
indicate that it is well worth while converting
these patients to sinus rhythm. However, such
patients have been frequently observed to
convert spontaneously to sinus rhythm
(Hahnos, I966; Selzer et al., I965).
The use of quinidine to help to maintain

sinus rhythm is still controversial. Many
authors recommend that it be used prophylac-
tically (Sokolow and Perloff, I96I; Lown et
al., I963; Hurst et al., I964; Selzer et al.,
I965; Reinikainen et al., I965; Morris et al.,
I966; Semer et al., I967; Fisher, Mason, and
Morrow, I968), while others state that it has
no effect in prolonging the duration of sinus
rhythm (Halmos, I966; Szekely et al., I966;
Resnekov et al., I968). Hall and Wood (I968),
in a controlled trial in patients with rheumatic
heart disease, showed that quinidine did not
increase the duration of sinus rhythm after
successful conversion. Some authors, who
started a trial of prophylactic quinidine,
stopped after a short time because of sudden
deaths in patients on quinidine (Oram and
Davies, I964; Halmos, I966; Radford and
Evans, I968).
Our results show no significant difference

in the percentage of patients remaining in
sinus rhythm at 2 months, i year, and 2 years,
respectively, after conversion, in the quini-
dine and non-quinidine groups (Fig. 2).
There is also no significant difference in the
initial success rate of conversion in either
group. The fact that the quinidine group con-
tained io patients with post-operative onset
of atrial fibrillation, and the non-quinidine
group 14 patients, would only slightly bias the
non-quinidine group towards a better progno-
sis. Furthermore, 41 of the patients in the
quinidine group had operations on the mitral
valve compared with 33 in the non-quinidine
group. This imbalance occurred in spite of
our method of random selection into either
group. However, since all patients had chronic
rheumatic heart disease we have assumed that

the prognosis would be similar. This assump-
tion could not be confirmed, however, since
the number with aortic valve surgery alone
was small and the majority of these patients
fell into the group with post-operative onset
of atrial fibrillation, which we and others have
shown to have a better prognosis for main-
tenance of sinus rhythm. There were no epi-
sodes of sudden death in our patients taking
quinidine, but this hazard in a small number
of patients is well known (Thomson, I956;
Oram and Davies, I964).
We do not, therefore, recommend the use

of quinidine to maintain sinus rhythm after
successful conversion of atrial fibrillation to
sinus rhythm.

We thank Professor J. F. Goodwin and Dr.
C. M. Oakley for their encouragement and advice
in the preparation of this work.
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