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The incidence of sinus rhythm in patients submitted to mitral valvotomy varies between 40 and
60 per cent. In this group atrial fibrillation occurs in the post-operative period in 20 to 50 per cent
(Sellors, Bedford, and Somerville, 1953; Wood, 1954 a and b; Dimond and dos Santos, 1954;
Heinz and Hultgren, 1957; Ellis, Harken, and Black, 1959; Kittle and Crockett, 1959; Baker and
Hancock, 1960; Lowther and Turner, 1962; Black, Lown, and Bartholomay, 1961). The prog-
nosis of atrial fibrillation after mitral valvotomy with and without quinidine therapy is examined in
this paper.

Subjects. The cardiac rhythms as confirmed by the electrocardiograms of the 331 patients who
underwent their first mitral valvotomy at Hammersmith Hospital between 1951 and 1962 were
studied. Of these patients, 151 (45%) were in sinus rhythm, 179 (550o) were in atrial fibrillation,
and one was in atrial flutter. Post-operative rhythm changes were always confirmed by the cardio-
gram.

RESULTS

Patients in Sinus Rhythm at Mitral Valvotomy. Of the patients who underwent their first val-
votomy, 151 were in sinus rhythm and none was given prophylactic quinidine. Forty-six patients
developed atrial fibrillation in the post-operative period and 27 of these were treated with digitalis
alone; 12 of the 27 (440%) reverted to sinus rhythm spontaneously, 8 within the first two post-
operative weeks, 2 at five weeks, 1 at eleven weeks, and 1 at six months.

An attempt to recognize features favouring the spontaneous reversion to normal rhythm revealed
that where atrial fibrillation developed in the first post-operative week (19 patients), 12 (60%)
reverted to normal rhythm; but where atrial fibrillation developed after the first post-operative week
(8 patients), none reverted spontaneously to normal rhythm (Table I). The cardio-thoracic ratio,
pre-operative electrocardiographic evidence of right ventricular hypertrophy, other valve lesions,

TABLE I
SIX-MONTH FOLLOW-UP OF 27 PATIENTS WHO DEVELOPED POST-OPERATIVE ATRIAL

FIBRILLATION AND WHO WERE NOT TREATED WITH QUINIDINE

Onset in first Onset after first
post-operative week post-operative week

Transient atrial fibrillation.. .. 12 0
Established atrial fibrillation .. 7 8

19 8

* Present address: Central Middlesex Hospital, London, N.W.10.
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calcification of the mitral valve, the final valve size as noted by the surgeon, the presence of mitral
regurgitation and its production or increase after valvotomy appeared to have no influence in this
respect.

Follow-up of the 12 patients who reverted spontaneously to sinus rhythm revealed that 4 had
resumed atrial fibrillation after an average of two and a half years in sinus rhythm. The 8 patients
still in sinus rhythm have been followed for an average of two and three-quarter years. All patients
were maintained on digitalis and one received maintenance quinidine, but he was one of the four
who reverted to atrial fibrillation.

Of the 46 patients who developed atrial fibrillation in the post-operative period, 19 were con-
sidered to exhibit features likely to lead to reversion to sinus rhythm with quinidine. These fea-
tures were the recent onset of atrial fibrillation, age less than 50 years, minimal evidence of cardiac
enlargement on the radiograph or in the electrocardiogram, little or no calcification of the mitral
valve, and an adequate mitral valvotomy. Two weeks were allowed to elapse lest spontaneous
reversion occurred. Phenindione was used to bring the prothrombin time to between 20 and 30
per cent of normal. Following a test dose of 200 mg. of quinidine, 400 mg. were given every two
hours for five doses. Reversion to sinus rhythm was achieved in 13 (68%) patients using an aver-
age total dose of 1-4 g. In the 6 patients where normal rhythm was not restored the average dose
of quinidine used was 1 9 g., but in 3 the drug was discontinued because of serious side-effects.

The 13 patients who reverted to normal rhythm with quinidine therapy were compared with
the 6 in whom reversion could not be achieved, examining the same features that have been
previously studied for untreated post-operative atrial fibrillation. Two main differences were
revealed. Where reversion was achieved, the average age was 38 years, compared with 46 years
where atrial fibrillation persisted; and mitral regurgitation or other valve lesions were twice as
common in the unsuccessful group.

Follow-up of the 13 patients in whom sinus rhythm was restored with quinidine revealed that 11
relapsed into atrial fibrillation after an average of two years in sinus rhythm. The 2 patients still
in sinus rhythm have been followed for two and three years respectively. The former continued to
take quinidine (200 mg.) for three months after discharge from hospital, and the latter took procaine
amide (250 mg. t.d.s.) for six months. Of the 11 patients who have relapsed, 10 received mainten-
ance therapy (9 with quinidine and 1 with procaine amide). In all patients the maintenance therapy
had been stopped before the onset of atrial fibrillation, but the interval between these two events
varied between one day and five and a half years (average interval one and a half years).

Sinus rhythm was restored in 3 of the 5 who were given second courses of quinidine but
relapse into atrial fibrillation took place in 2 of the 3 patients. Of these two, one received a thirp
course of quinidine which did not restore sinus rhythm, and in the other the second course
resulted in a period of four years in sinus rhythm although the initial period in sinus rhythm in
this patient had been only ten days.

The cardiac rhythms at the end of each year in patients observed for four years are shown in
Table II. In compiling this table no account has been taken of the results of second courses of

TABLE II
LATE FOLLOW-UP OF PATIENTS WHO DEVELOPED POST-OPERATIVE ATRIAL FIBRILLATION

At 2 years At 3 years At 4 years Remarks
(No.) (No.) (No.)

Sinus rhythm maintained 6 5 2 )Spontaneous reversion to sinus rhythm
Atrial fibrillation resumed 0 1 4 J

Sinus rhythm maintained .. 7 32 ...Atrinus fibrhythmlmationted 7 3 25 t 6 Jl Quinidine conversion to sinus rhythmAtrial fibrillation resumed..56

596 V. R. BLOOM
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ATRIAL FIBRILLATION AFTER MITRAL VALVOTOMY

quinidine. It has been presumed that where a second course of quinidine restored sinus rhythm,
atrial fibrillation would have persisted had it not been given.

One of the patients treated with quinidine for post-operative atrial fibrillation died suddenly and
unexpectedly while on maintenance quinidine.

Patients in Atrial Fibrillation at Mitral Valvotomy. Of the 179 patients who underwent mitral
valvotomy in atrial fibrillation, there was only one instance of spontaneous reversion to sinus rhythm.
In this case reversion occurred five years after mitral valvotomy. Such an occurrence has not
previously been reported.

Twenty-seven of 179 patients were selected for quinidine therapy. This was begun between
the second and fifth weeks after operation, and was successful in restoring sinus rhythm in 6 patients
(22%) using an average dose of 2-8 g., compared with 2-7 g. in the failures.

The 6 patients who were converted with quinidine were compared with the 21 where con-
version was not achieved, on the basis of the features already mentioned. No difference between
the two groups that might anticipate success with quinidine was apparent, nor did these patients
differ in any of the features studied from those who developed atrial fibrillation in the post-
operative period and who were treated with quinidine.

Follow-up of the 6 patients who were converted to sinus rhythm with quinidine showed that 5
had relapsed after six months. Two of these were on maintenance therapy at the time of relapse.
The only good long-term result was in a patient in whom atrial fibrillation had been precipitated
just before mitral valvotomy by cardiac catheterization: this patient remained in sinus rhythm
for one year but had relapsed into atrial fibrillation when seen after two years. Second attempts
at conversion were made in 3 patients and were successful in 2: these patients remained in sinus
rhythm for four days and two and three-quarter years respectively. In the former three subsequent
attempts at conversion were made, one of which was successful, leading to a further three weeks in
sinus rhythm.

One patient with pre-operative atrial fibrillation who was treated with quinidine died suddenly
and circumstantial evidence that death was due to quinidine was very strong.

Embolism. No instances of embolism were seen following mitral valvotomy in either those
who reverted to sinus rhythm spontaneously (12 patients) or those who reverted with quinidine (19
patients), or in either group when relapse into atrial fibrillation took place. Seven patients who
were thought to be at risk from embolism were given anticoagulants at the time of valvotomy and
anticoagulants were also given during quinidine therapy.

DISCUSSION
Of 331 patients who underwent mitral valvotomy 45 per cent were in sinus rhythm. Of these

30 per cent developed atrial fibrillation in the post-operative period: 70 per cent, therefore, were in
atrial fibrillation either temporarily or permanently after valvotomy. These figures are in broad
agreement with several reported series (Sellors et al., 1953; Wood, 1954 a and b; Dimond and dos
Santos, 1954; Heinz and Hultgren, 1957; Ellis et al., 1959; Kittle and Crockett, 1959; Baker and
Hancock, 1960; Black et al., 1961; Lowther and Turner, 1962).

Where atrial fibrillation developed in the post-operative period, there was a strong tendency for
spontaneous reversion to occur, related to the time of onset of the arrhythmia. Reversion occurred
in 60 per cent of patients where atrial fibrillation developed in the first post-operative week, but in
none of those where the onset was later. Of the patients who reverted spontaneously 66 per cent
did so in the first post-operative fortnight; of those remaining in atrial fibrillation after the first
post-operative fortnight (having developed atrial fibrillation in the first post-operative week) 33
per cent subsequently reverted to sinus rhythm. Six of the cases of post-operative atrial fibrillation
have been followed up for four years and two are still in sinus rhythm.

Quinidine was successful in restoring sinus rhythm in 68 per cent of patients with post-operative
2R
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atrial fibrillation persisting beyond the second post-operative week. Although there was no statis-
tical difference from the results of spontaneous reversion (p=02-0O1), reversion was achieved in
4 patients who developed atrial fibrillation after the first week and in whom, therefore, spontaneous
reversion would not have been expected. Sellors et al. (1953) and Heinz and Hultgren (1957)
reported a success rate of 70 per cent for patients treated after the first post-operative fortnight.
Kittle and Crockett (1959) reported conversion in 84 per cent of their cases, but they gave quinidine
on the tenth day. However, Fraser and Turner (1955) had success in 95 per cent of their cases
treated after the first post-operative fortnight. It therefore seems that quinidine has an advantage
over the results of spontaneous conversion in achieving sinus rhythm though all series have probably
included some cases where late spontaneous conversion might have occurred.

In the present series, 9 of the 13 patients with post-operative atrial fibrillation, who reverted to
sinus rhythm with quinidine, had developed atrial fibrillation in the first post-operative week. Un-
treated, 3 of these might have been expected to revert to sinus rhythm spontaneously. Disregarding
these 3, the success rate for quinidine would have been 61 per cent (10 in 16 cases). This figure
corresponds very closely to the mean figure of 62 per cent obtained from the figures of Burwell and
Dieuaide (1923), Hay (1924), and Holzman and Brown (1951), who analysed the results of quinidine
therapy in over 1300 patients with atrial fibrillation.

Fraser and Turner (1955) have argued that there are two relevant factors in the production of
atrial fibrillation following mitral valvotomy: trauma and the rheumatic process. If this is correct
and the effects of trauma are reversible, the success rate with quinidine, after excluding cases in
which spontaneous reversion might be expected, should approximate to that obtained in patients
who have not undergone operation. That this was so in the present series substantially supports the
view of Fraser and Turner, and indicates that the post-operative period offers an apparent rather
than a real advantage for quinidine therapy. Where trauma is the major factor in precipitating
atrial fibrillation spontaneous reversion might be expected, but where the continuation of the rheu-
matic process is the major factor, the opportunities for success with quinidine are the same as at
any other time.

The relapse rate was greater in those converted to sinus rhythm with quinidine than those
who reverted spontaneously. On the basis of the four-year follow-up of patients not on mainten-
ance therapy, the number of patients in sinus rhythm would be the same whether quinidine had
been used or not. Still less benefit was gained from the use of quinidine in patients who underwent
mitral valvotomy in atrial fibrillation, even though the onset of the fibrillation was recent in many,
and the other features studied might have been expected to predispose to a successful outcome. In
fact, success was achieved in only 6 (22%) patients, of whom 5 had relapsed into fibrillation within
six months. The only success was in a patient in whom atrial fibrillation had been precipitated
by cardiac catheterization just before operation. Thus, the only indication for quinidine appears
to be in patients who develop atrial fibrillation in the post-operative period and here the advantage
over the results of spontaneous reversion is small and does not last very long.

Hemodynamic studies before and after conversion from atrial fibrillation to sinus rhythm with
quinidine by Kerkhof (1936), Kory and Meneely (1951), Hecht, Osher, and Samuels (1951), Hansen,
McClendon, and Kinsman (1952), Wetherbee, Brown, and Holzman (1952), Broch and Muller
(1957), and Selzer (1960) have all shown the advantages of sinus rhythm, but Selzer has questioned
the extent to which such differences can affect the patients symptomatically. Hecht and Lange
(1956) have stressed the advantage of controlled atrial fibrillation over less well-controlled sinus
tachycardia. They draw attention to the dangers of quinidine intoxication, the possibility of dis-
lodging recent thrombi with the onset of co-ordinate contraction of the atria and the poor long-term
results. In the present series resumption of atrial fibrillation has been accompanied by clinical
deterioration in 7 of 15 patients, 5 of whom were not taking digitalis. All the remainder were on
digitalis and the majority of these were unaware of the change of rhythm.

'The risk of sudden death from quinidine has been stressed by numerous authors. Burwell and
Dieuaide (1923) reviewed 10 deaths in 143 patients, and Hay (1924) attributed sudden death to
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ATRIAL FIBRILLATION AFTER MITRAL VALVOTOMY

quinidine in 8 of 286 cases. Askey (1946) records 21 deaths in 839 patients treated in the next two
decades. These figures indicate a 3 per cent mortality, but more recently Sokolow and Ball (1956)
and Yount, Rosenblum, and McMillan (1952) have reported a mortality as low as 1 per cent.
Askey (1946) has pointed out that sudden death is always a hazard in rheumatic heart disease, and
that the main risk of quinidine is its use in congestive cardiac failure. Sokolow and Ball (1956)
showed that the incidence of myocardial toxicity increased rapidly with serum quinidine levels
over 8 pg./ml. but quoted a personal communication of Sampson who observed paroxysmal ven-
tricular fibrillation with serum quinidine levels below 3 5 pg./ml. in patients with mitral stenosis.
Finnegan and Trounce (1954) reported one fatal and two severe reactions after moderate doses of
quinidine (1I4 g., 1 -2 g.). In the present series, one fatality occurred after 0 9 g. and the other on
a daily maintenance dose of 0-8 g. A similar fatality after mitral valvotomy has been reported by
Fraser and Turner (1955). It is likely that quinidine which acts by depressing nodal and conduction
tissue causes ventricular fibrillation and cardiac arrest in some patients with doses that would be
harmless to the majority. There seems to be no way of predicting where this will occur, and it is
doubtful whether the conventional test dose gives much help in this respect.

Finnegan and Trounce (1954) have shown that the most valuable drug for reviving the animal
heart depressed by quinidine is intracardiac adrenaline, but this was not effective in one of the
patients reported here.

Hay (1924) said that little or nothing is to be gained from the use of quinidine in badly damaged
hearts with old-standing valvular disease. The present work seems to indicate that the advent of
mitral valvotomy has done nothing to refute this view. Furthermore, as Lowther and Turner
(1962) have pointed out, it has yet to be shown that atrial fibrillation has an adverse influence on
the long-term results of mitral valvotomy.

SUMMARY
Of 331 patients (450%) who underwent valvotomy, 151 were in sinus rhythm.
Atrial fibrillation developed in 46 (300%) of the 151 patients in sinus rhythm during or shortly

after valvotomy. Twelve (440%) of 27 such patients reverted to sinus rhythm spontaneously, but
4 of the 12 relapsed into atrial fibrillation after an average period of follow-up of two and a half
years. Of 6 patients who have been followed for four years, 2 are still in sinus rhythm.

The most important factor in determining whether spontaneous reversion would take place was
the time of onset of the atrial fibrillation. Where the onset was in the first post-operative week
there was a 60 per cent chance of spontaneous reversion. Where the onset was later, spontaneous
reversion did not take place.

Quinidine restored sinus rhythm in 13 (68%) of 19 cases of post-operative atrial fibrillation who
had not reverted spontaneously after two weeks. The average dose required was 1P4 g. Eleven
(85%) of the 13 cases relapsed into atrial fibrillation after an average follow-up for two years. Of
8 patients who have been followed for four years, 2 (25%) are still in sinus rhythm.

Quinidine had a slight advantage over the results of spontaneous reversion in those developing
atrial fibrillation post-operatively, but this difference was not statistically significant (p=02-0 1).
The relapse rate was greater in the group treated with quinidine so that four years after operation
this advantage was lost.

Of 179 patients who underwent mitral valvotomy in atrial fibrillation, only 1 reverted to sinus
rhythm spontaneously. Quinidine restored sinus rhythm in 6 (22%) of 27 cases of pre-operative
atrial fibrillation: the average dose required was 2-8 g.; 5 (80%) of the 6 had relapsed into atrial
fibrillation six months later.

There were 2 unexpected deaths in the 46 patients during treatment with quinidine.

My thanks are due to Mr. W. P. Cleland and Mr. H. H. Bentall for permission to study their cases, and to Dr. J.
F. Goodwin for helpful advice and criticism.
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