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The efficacy of mitral valvotomy in the relief of critical mitral stenosis is not in doubt. It has,
however, been noted that lesser degrees of mitral stenosis may not prevent survival to an
old age. The influence of operation on the overall long-term prognosis of patients with mitral
stenosis will be determined only by comparing the prognosis of medically treated patients with that
of those subjected to surgery. There has been recent demand for such a comparison (Annotation,
Lancet, 1960). A prospective study of this type is very difficult, but it was thought that a retro-
spective study in which the prognosis in a surgically treated group was compared with the reported
prognosis of medically treated groups might be of value. In this paper the prognosis of a group of
patients subjected to mitral valvotomy is compared with that of three medically treated groups
with mitral stenosis reported by Grant (1933), by Olesen (1955), and by Rowe et al. (1960).

RESULTS IN GROUP TREATED SURGICALLY
Six hundred and twenty-six patients have had mitral valvotomy in this hospital up to May 1959,

but the 28 who were pregnant at the time of operation were excluded from this series. The results
of the remaining 598 have been compared with the medically treated series of Grant, of Olesen,
and of Rowe et al.

Of the surgically treated series, 77 per cent were women. The average age of the patients was
33 8 years and the ages varied from 15 to 63 years. Atrial fibrillation occurred before operation
in 27 per cent of them. Their disability placed 24 per cent of them in Grade IV, 53 per cent in
Grade III, and the remaining 23 per cent in Grade II (New York Heart Association Classification
1946).

Clinical signs thought to indicate some degree of associated mitral regurgitation were found in
15 per cent. At operation palpable mitral reflux was felt by the surgeon in 14 per cent. Nine per
cent were thought to have the early diastolic murmur of aortic regurgitation, but few of these had
peripheral signs of this. Right ventricular hypertrophy (Milnor, 1957) was present in 23 per cent
and the Graham Steell murmur of pulmonary regurgitation in 15 per cent. Eight per cent had
preoperative embolism-19 per cent of those with atrial fibrillation before operation and 5 per
cent of those in sinus rhythm.

The operation performed in the majority of cases (610%) was finger fracture of the valve. If this
proved unsuccessful the valve commissures were divided with a valvotome (31 %) or, more recently,
with a transventricular dilator (Logan et al., 1959) (8%). The later patients have had more effective
operation. In the first hundred patients of the series, only six had both commissures divided to
the valve ring, and in the last hundred the figure was forty. 13 per cent of patients were thought
by the surgeon at the time of operation, or clinically six months after operation, to have had a
degree of traumatic mitral regurgitation: in the majority this was slight.

Operative mortality rate was 4-2 per cent. This was highest in a small group of patients in
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intractable congestive failure (17%). Mortality rate was also high in patients with electrocardio-
graphic evidence of right ventricular hypertrophy (7-5%4). Operative mortality was nil in patients
aged under twenty years and 1-6 per cent in patients with functional disability of Grade II.

Embolic episodes occurred during or immediately after operation in 4 per cent of the patients-
more often (11%) in those with atrial fibrillation than in those with sinus rhythm (20%). The risk
was greatest in patients with a previous history of emboli.

In the series 7 per cent required repeat operation, and four patients have had three operations:
17 per cent of those undergoing a second valvotomy had at the first operation at least one commissure
split to the valve ring. The mortality rate of repeat valvotomy was 6 per cent.

The results of operation as assessed at post-operative review are summarized in Fig. 1. This

6/4 1 2 3 4 5 6 7 8 9
100%-.

6 1-

FIG. 1 -Histogram showing the percentage of patients in different clinical groups
at the post-operative reviews (six months and then yearly).
GI Clinical Grade I G4 Clinical Grade IV
G2 Clinical Grade II G5 Dead
G3 Clinical Grade III G6 Repeat operation performed.

shows the percentage of patients in the various grades of functional disability (Grades I-IV, New
York Heart Association classification), the percentage who required a repeat operation, and the
percentage who died. It is seen that the percentage of patients remaining in Grade I or II functional
disability gradually decreased, while the number who have died or have required a repeat operation
gradually increased.

It was found, as expected, that younger patients did better than older patients, that those
with sinus rhythm did better than those with atrial fibrillation, and that patients with severe pre-
operative disability did not do as well as those less severely incapacitated. Inadequate splitting
of the valve cusps and mitral cusp calcification were also associated with a less good prognosis. It
was noted that 62 per cent of the patients with electrocardiographic evidence of right ventricular
hypertrophy developed normal cardiograms and 73 per cent of those thought to have pulmonary
regurgitation lost the Graham Steell murmur.

COMPARISON WITH MEDICALLY TREATED SERIES
Grant (1933) observed the prognosis of 1000 medically treated patients with heart disease over

a ten-year period (1920-1930). From this study it is possible to trace the prognosis of 321 patients

378 D. Mca BOYLE

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.23.4.377 on 1 July 1961. D
ow

nloaded from
 

http://heart.bmj.com/


PROGNOSIS IN MITRAL STENOSIS

who had mitral stenosis (with or without a minor degree of aortic regurgitation) and at the beginning
of the follow-up corresponded approximately to Grades II, III, and IV of the New York Heart
Association. Olesen (1955) followed 351 medically treated patients with mitral stenosis for periods
of up to twenty years, starting from 1933. More recently, Rowe et al. (1960) have reviewed the
prognosis of 250 medically treated patients with mitral stenosis over a period of ten to twenty years,
starting from 1925. In both these series the criteria used in disability grading corresponded approxi-
mately to the grading of the New York Heart Association. It is apparent that comparisons of
different series are difficult to evaluate because of the difficulty in obtaining exactly comparable
groups.

Prior to the introduction of mitral valvotomy the assessment of the degree of mitral regurgitation
associated with mitral stenosis was not considered so important. Because of this many patients of
the medically treated series of mitral stenosis may have had a significant degree of mitral regurgita-
tion. A source of error in comparing Grant's series with a surgically treated group is that this
medically treated series was composed of ex-servicemen who were being assessed for disability
pensions. These patients may have exaggerated their symptoms with resultant classification in
higher grades of disability. Another factor complicating comparison is the fact that the prognosis
of medically treated patients is gradually improving (Hall et al., 1958).

Table I compares the composition of the present series with those of Grant, Olesen, and Rowe

TABLE I
COMPARISON OF PRESENT SERIES WITH THE SERIES TREATED MEDICALLY

Grant Olesen Rowe Present
(1933) (1955) et al. series

(1960)

Sex: Men .. .. .. .. 100% 32-5% 22-4% 23%
Women .. .. .. .. 67-5% 77-6% 77%

Mean age (years) .. .. .. 325 41-5 32 33-8
approx.

Rhythm: Sinus .. .. .. 83% 43°/ 80% 73%
Atrial fibrillation .. .. 17° 5700 20% 27%

Disability: Grades I and II .. .. 33% 21% 89% 23%
Grade III .. .. 59% 59% 1000 530%
Grade IV .. .. 8% 20% 1% 24%

Right ventricular hypertrophy in EC. 29%* 23%t

* Right axis deviation. t Milnor's criteria.

et al. with regard to sex, mean age, rhythm, disability, and electrocardiographic evidence of right
ventricular hypertrophy. Grant's series is similar to the present series as regards mean age, but
they are all men and the incidence of atrial fibrillation is somewhat lower and the incidence of
patients in Grade IV disability much lower. Olesen's series and the present series are similar but
in Olesen's series the mean age is higher and the incidence of atrial fibrillation is much higher. The
series of Rowe et al. is similar to the present series with regard to sex, age, and rhythm, but the inci-
dence of patients in Grade IV disability is very small.

Fig. 2-7 compare the prognosis of the medically treated series with that of the surgically treated
group. In Grades I and II the surgical results were somewhat better than the medical results,
(Fig. 2), in Grade III they were better (Fig. 3), and in Grade IV they were very much better (Fig. 4).
Fig. 2 shows the percentage survival of surgically treated patients whose functional disability before
operation was Grade II in comparison with two of the medically treated series, who at the time
their follow-up study was started had a similar degree of disability. It will be seen that after six
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D. McC. BOYLE

years 92 per cent. of the surgically treated series survived, whereas 83 per cent of Grant's series and
58 per cent of that of Rowe et al. survived.

Fig. 3 shows the percentage survival of surgically treated patients who before operation were in
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FIG. 2.-Survival rate of patients in Grades I and
II initially, in years of follow-up, comparing
the present series with the series of Grant and
of Rowe et al.
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FIG. 3.-Survival rates of patients initially in Grade III, in years
of follow-up, comparing the present series with the series
of Grant, Olesen, and Rowe et al.

functional disability Grade III in comparison with the medically treated patients who had initially
a similar degree of disability. After eight years 61 per cent of the surgically treated series
survived, compared with 55 per cent of Grant's series, 42 per cent of Olesen's series, and 20 per cent
of the series of Rowe et al.

Fig. 4 shows the percentage survival of surgically treated patients whose functional disability
before operation was Grade IV, in comparison with two of the medically treated series who initially
had a similar degree of disability. After seven years 73 per cent of the surgically treated series
survived compared with 17 per cent of Grant's series and 7 per cent of Olesen's series.

PRESENT SERIES
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FIG. 4.-Survival rates of patients initially in Grade IV, in
years of follow-up, comparing the present series with
the series of Grant and Olesen.

FIG. 5.-Percentage of patients in clinical Grades I
and II in the years of follow-up, comparing the
present series with Grant's series. Only patients
initially in Grades I and II are considered.
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PROGNOSIS IN MITRAL STENOSIS

Fig. 5 shows the percentage of patients in functional disability Grade I or II at the review exam-
inations. Patients treated surgically with functional disability Grade II before operation are com-
pared with Grant's medically treated patients who at the start of his follow-up study had a similar
degree of disability. The two curves are similar, and after six years 60 per cent of both were in
functional disability Grade I or II. The small difference between the two curves may be due to the
fact that all patients in functional disability Grade II treated surgically had some additional evidence
to suggest high grade mitral stenosis-increased hilar vascularity or electrocardiographic evidence
of right ventricular hypertrophy-and so were generally in a more advanced stage of the disease
than the patients in Grant's series.

Fig. 6 shows the percentage of surgically treated patients in Grade III before operation whose
grading had improved to Grade I or II at the various post-operative reviews. At six months 90
per cent were in Grade I or II but after eight years only 22 per cent. No patient in Grant's series
initially Grade III improved in grading during the period of medical follow-up.

Fig. 7 shows similarly the percentage of patients with functional disability Grade I or II at the

1001 100

80 80.

YEARS AFTER OPERATION YEARS' AFTER OPERATION

FIG. 6.-Percentageofpatients who were initiallyin clinical FIG. 7.-Percentage of patients initially in clinical
Grade III, in Grades I and II in the years of follow-up Grade IV, in clinical Grades I and II in the
in the present series. No comparable patients in years of follow-up in the present series. No
Grant's series were classified as being in clinical camparable patients in Grant's series were
Grades I and II in the follow-up period. classified as being in clinical Grades I and II

in the follow-up period.

review examinations of surgically treated patients who had a functional disability Grade IV before
operation. After seven years 45 per cent are in clinical Grade I or II. No patient in Grant's series
initially in Grade IV improved sufficiently to be classified as in Grade I or II.

Apart from the prognosis in terms of survival and of functional disability it is of value to compare
the incidence of embolism during the follow-up period in the surgically treated patients with that
in medically treated patients. In the present series, the incidence of embolism following operation
was small, being 1 8 per cent of 1681 patient years. In Bannister's (1960) study of patients in whom
valvotomy was deferred the incidence was 4-9 per cent in 472 patient years. Atrial fibrillation was
present with equal frequency in both groups (2800 in Bannister's series; 2700 in the present surgically
treated series).

SUMMARY
The results of mitral valvotomy in a series of 598 patients have been compared with the reported

follow-up states of patients with mitral stenosis treated by medical measures. The difficulties of
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382 D. McC. BOYLE

such a comparison are noted. The comparison does, however, indicate that patients submitted
to surgery have a much better outlook regarding both survival and restoration to reasonably normal
health.

The patients in the present series were under the care of Dr. J. F. Pantridge to whom I am indebted for help.
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