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ABSTRACT

Closed mitral valvotomy was per-
formed in 153 patients with rheumatic
mitral stenosis over a 25-year period
ending in December 1999. There
were 65 (42.5%) males and 88
(57.5%) females with an age range
from 8 to 19 years (mean 14.8 £ 2.7).
The most common presentation of the
patients includes exertional dyspnea,
palpitation, cough, chest pain, con-
gestive heart failure and hemoptysis.
According to New York Heart Associ-
ation (NYHA) functional class 13 pa-
tients (8.5%) were in class I, 112
(73.2%) in class liI, and 28 (18.3%) in
class IV. Preoperative echocardiogra-
phy was done for 133 patients
(86.9%). All of them had echocardio-
graphic score < 8 with mitral valve
area ranged from 0.6 to 1.1 cm2 with
a mean value of 0.761 £ 0.21 cm2.
Three patients (2%) died in the early
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postoperative period. Ten patients
(6.5%) developed postoperative com-
plications. Postoperatively, the mean
valve area achieved was 2.67 + 0.38
cm2. Of the 150 patients who sur-
vived the operation, 28 patients were
excluded from the last follow-up, 9
(6%) required reoperation, 8 (5.2%)
died late postoperatively, and 11
(7.2%) lost the follow-up. The most
recent follow-up data were available
for 122 patients (79.7%). In a recent
follow-up, conducted after a mean of
10.3 £ 5.8 years (range: 1-24 years),
the mean valve area measured by
echo-Doppler in this patient group
was 2.12 = 0.41 cm2 (range: 1.4-2.9
c¢m2). Nine patients subsequently un-
derwent reoperation for the mitral
valve; 6 closed revalvotomy, and 3
valve replacement. The late mortality
rate was 5.2%. Most of the patients
(97.7%) were in NYHA functional
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class | or Il. At 20 years, the overall
cumulative proportion survival was
85%. The factors preoperative NYHA
(New York Heart Association) func-
tional class, the pliability of the valve
(echocardiographic scoring), and re-
quirement for reoperation showed a
fendency fo influence the survival sig-
nificantly. The presence of preopera-
tive mild mitral regurgitation, pulmo-
nary hypertension and atrial fibrillation
did not alter survival significantly. Age
and sex were not associated with ad-
verse prognosis. We conclude that
closed mitral valvotomy offers good
long-term result for patients with pli-
able mitral stenosis, particularly in ar-
eas where there is a high incidence of
rheumatic heart disease and a large
number of young patients have mo-
bile mitral stenosis.

INTRODUCTION

Although rheumatic fever was
thought to be nearly eradicated from
developed countries, it continues to
be challenge because of its high prev-
alence in the developing world. Unfor-
tunately, the notion that rheumatic fe-
ver is a disease of the poor and the
underprivileged is still true at the be-
ginning of the new millennium (1).
Worldwide estimates of chronic rheu-
matic heart disease in school age
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children and young adults range from
4.9 to 30 million (2). Hospital statistics
from most developing nations reveal
that about 10-35% of all cardiac ad-
missions are for patients with rheu-
matic fever or chronic rheumatic heart

disease (2).

The mitral valve is the most com-
monly involved single valve, and the
involvement of the other valves is
usually in association with that of the
mitral valve. The isolated involvement
of the aortic vaive is less common,
and the tricuspid valve much less, al-
though in involvement of the mitral
and aortic valves, the aortic valve dis-
ease may be far more advanced than
that of the mitral valve at the time the
patient comes for treatment (3).

In our population there is a signifi-
cant incidence of rheumatic heart dis-
ease, and we still see a large number
of young patients with rheumatic mi-
tral stenosis. Closed mitral valvotomy
is one of the simplest and oldest of all
cardiac operations (4,5), and its clini-
cal efficacy has been well assessed
during the last decades (6,7). In our
hospital, closed mitral valvotomy has
remained a popular operation and an
attractive alternative to open valvoto-
my or mitral valve replacement. To



Ahmed Kadry Abdalla 97

determine the success of this policy
we reviewed the results in 153 of chil-
dren and adolescent patients with
tight mitral stenosis who underwent
closed mitral valvotomy between Jan-
uary, 1975 and December, 1999. We
were particularly interested in sympto-
matic improvement, the requirement
for further mitral valve procedures, as
well as the survival analysis of these
patients.

PATIENTS AND METHODS

Six hundred twenty one patients
with rheumatic mitral stenosis under-
went closed mitral valvotomy in the
Department of Cardio-thoracic Sur-
gery at Mansoura University Hospital
during the 25-year period ending De-
cember 1999. One hundred fifty-three
of them (24.6 %) were under 19 years
of age. Their case records were re-
viewed from the standpoint of clinical
profile, method of treatment amd
eventual outcome.

Exercise tolerance of each patient
was classified according to the New
York Heart Association (NYHA) clas-
sification. Twelve patients (7.8%)
were in class Il, 112 (73.2%) in class
I, and 29 (19%) in class IV.

Once the diagnosis is suspected

from the history and clinicai examina-
tion, it is confirmed by chest x-rays in
all patients and echcardiography in
133 patients. The mitral valve was
scored on the transthoracic echocar-
diographic images as described by
Wilkins and colleagues and Abascal
and associates (8). This involves as-
sessment of the mitral valve for: (a)
leaflet mobility, (b) leaflet thickening,
(c) subvalvular thickening, and (d)
calcification. Each abnormality has a
possible score of 0 to 4, and higher
scores represented more abnormal
structure. Summing the individual
scores resulted in a total echocardio-
graphic score. According to this
system, a score of 0 would be a
totally normal valve, while a score
of 16 would represent an immobile
valve with considerable thickening
of the Ileaflets and subvalvular
apparatus and severe superimposed
calcification.

Our criteria for selection of pa-
tients were a pliable mitral valve ap-
pratus with mobile leaflets and mini-
mal or no subvalvular disease,
absence of massive calcification of
leaflets or annulus, absence of dence
fibrosis, absence of left atrial clot, ab-
sence of significant mitral regurgita-
tion, and absence of any associated
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significant cardiac lesion.

The patient was anaesthetized,
intubated, and positioned in the semi-
lateral position with the left side up.
The chest was entered through the
fifth intercostal space through lateral
to antero-lateral thoracotomy. The
pericardium was opened anterior to
the pherenic nerve. It was our prac-
tice to place two concentric purse-
string 2/0 silk sutures on the left auric-
ular appendage, then to make a stabe
incision at their centre to introduce
either the index or the . little finger
intraatrially to explore and assess the
mitral valve. A pretaken transverse
mattress 2/0 silk suture was to be
done at the apex and a ventriculoto-
my stab was to be done at its centre,
through which the Tubbis dilator was
to be introduced guided by the intraa-
trial finger to locate it at the mitral
valve, then dilatation was performed.
Diiatation was usually performed on
two or three steps with gradual in-
crease of the width of the Tubbis dila-
tor tili we get a good valve area, tak-
ing utmost care not to cause mitral
incompetence, as judjed by the intraa-
trial finger. Both ventriculotomy and
atriotomy stab incisions were closed
by the pretaken sutures. In earlier
cases valves were explored forvthe
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possibility of digital fracture before re-
sort to mechanical dilatation was
made. Digital dilatation was done in
18 (14.2%) patients while Tubbis dila-
tor was used in 109 (85.8%) patients.

The results of each valvotomy
were analyzed from the date of opera-
tion to outcome, where outcome was
one of the following: 1) death of the
patient (all causes of death including
death not related to cardiac causes),
2) reoperation in the form of mitral
valve replacement or repeated valvot-
omy, 3) survival to the time of analy-
sis, and 4) lost to follow up. For study-
ing the variables affecting long-term
success of the valvotomy, outcome 1
and 2 are combined and regarded as
failures, and outcome 3 and 4 are
right sensored.

Statistical analysis of data was
performed using the log rank chi-
square method. The survival model
was used to calculate the influence of
several preoperative factors on the le-
ngth of the survival period. The calcu-
lations were made using the Stastical
Package for the Social Sciences
(SPSS). The following factors were
analysed: (1 age, 2 sex, 3) preopera-
tive NYHA Functional Class, 4) preop-
erative mitral regurgitation, 5) preop-
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erative echocardiographic assesse-
ment of the valve (echo score), 6)
preoperative pulmonary hypertension,
7) preoperative atrial fibrillation, and
8) requirement of reoperation.

RESULTS

A total of 153 children and adoles-
cents underwent closed mitral valvot-
omy for tight mitral stenosis over 25
years period ending in December
1999, in the Departement of Cardio-
Thoracic Surgery at Mansoura Uni-
versity Hospitals. Eighty-eight of the
patients (57.5%) were females and 65
(42.5 %) males. Their ages ranged
from 8 to 19 years with a mean age of
14.8 years. The majority of cases
(54.9%) were between 15 and 19
years of age. The youngest was an 8
year old girl. Age and sex distribu-
tions are shown in Table 1.

All patients had exertional dysp-
noea. The other important symptoms
in descending order of frequency
were palpitations, cough, and chest
pain. The high incidence of conges-
tive heart failure (39.4%) in such
young patients was a significant factor
in precipitating surgical intervention
(Table 2). Past history of rheumatic
fever was present in 99 patients
(64.7%).

At the time of operation erythro-
cyte sedementation rate was normal
in all patients, C-reactive protine and
antistreptolysin titre were done in 95
patients (62.1%) and were normal, in-
dicating the absence of rheumatic ac-
tivity. The electrocardiograms showed
right ventricular hypertrophy, right
axis deviation, and P-mitral in 121 pa-
tients (79.1%). Atrial fibrillation was
present in 8 patients (5.2%). In 24 pa-
tients (15.7%), the electrocardiogram
was normal, in spite of evidence of
tight mitral stenosis at operation. The
chest X-ray demonstrated left atrial
enlargement in 117 (76.5%) and pul-
monary venous congestion of varying
degree in all patients. Echocardiogra-
phy was performed in 107 (69.9%)
patients. Mitral valve area was rang-
ing: from: 0.6 to 1.1 cmz with a mean
value of Q.761 £ 3.21 cm2. Calcifica-
tion of the mitral valve leaflets was
minimal in 18 {11.8%) patients. Calci-
fication of subvalvular appratus was
minimal in 12 (7.8%) patients. Echoc-
ardiographic score of the mitral valve
was ranging between 3 and 10 with
91 patients had score < 6 and 16 had
score > 6. Associated mild mitral reg-
urgitation was found in 11 patients
(7.2%), functional tricuspid regurgita-
tion in 11 (7.2%) patients, and mild
aortic stenosis in 5 (3.3%) patients.
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in our series there were three op-
eration-related deaths occurred dur-
ing the first 10 years of this study
giving an operative mortality of 2%.
Two patients had significant pulmo-
nary hypertension, and advanced
NYHA functional class, and atriai
fibrillation in one of them. They died of
persistent low-output state and in-
tractable arrhythmia after surgery.
Embolic hemiplegia deveioped on
table in one case with atrial fibrillation
and extensive left atrial thrombus in-
spite of meticulous precautions. The
patient died 7 days later.

Ten patients (6.5%) deveioped
postoperative complications. One de-
veioped constrictive pericarditis which
was successfully treaied by pericar-
diectomy 2 menths after mitral valvot-
omy, five patients developed mild to
mederate mitral regurgitation one of
them required mitral valve replace-
maont 4 moinins fater, and four patients
devsloped postoperative arrythmias
which controlied by medications.

Nine patients needed subsequent
surgical procedures for the mitrai
valve from 4 monthes to 19.2 years
{mean 5.9 years) after the initial pro-
cedure. Repeated closed mitral val-
votomy was performed in six patients
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after 3.3, 5.5, 8.8, 12.6, 15.4, 19.2
years, and these cases were dis-
cussed in detail in our previous work
(9). Mitral valve replacement was per-
formed in one patient after 4 monihs,
two patients required aortic and mitrai
valve replacement 4.9 and 9.8 years
after the first operation.

There were eight (5.2%) late
deaths 3.4 to 21 years after operation.
The actuarial survival curve for the
whole group (Fig 1) shows a cumula-
tive proportion of 85 % surviving at 20
years.

Factors Affecting Long-Term Sur-
vival:

The results of the actuarial analy-
sis of various subgroups are summar-
ized in Table 3.

AGE AND SEX : There was no
significant difference in iong-term sur-
vival between male and female pa-
tients (x2=0.25, p=0.62). Age at the
time of operation was also not signifi-
cant.

FPREQOPERATIVE NYHA FUNC-
TIONAL CLASS : Preoperatively, the
distribution of the patients by NYHA
Functional Class was as follows:
Class ll, 12 patients (7.8%); Class lli,
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112 (73.2%); and Class 1V, 29 pa-
tients (19%). Postoperatively, 94 pa-
tients were in Class |, 25 in Class II, 3
in Class lll, and none in Class IV. The
change from preoperative to posto-
perative functional class in the 122
survivors at the last follow-up is illus-
trated in Figure 2. Preoperative as-
sessment of NYHA Functional Class
was significant in an ordered fashion.
Figure 3 illustrates the effect of func-
tional class on survival after valvoto-
my: there are poor long-term results
in patients with NYHA Functional
Class VI.

PREOPERATIVE MITRAL REG-
URGITATION: As assessed by preop-
erative echocardiography and/or intra-
operative assessment by palpation
before dilatation, 136 patients had no
mitral regurgitation and 17 (11.1%)
had mild regurgitation. Preoperative
mitral regurgitation was not a predic-
tor of the length of survival with suc-
cessful operation (Table 3).

ECHOCARDIOGRAPHIC ASSES-
SMENT OF MOBILITY AND CALCI-
FICATION (ECHO SCORE): Figure 5
illustrates the effect of the echocardio-
graphic assessment of the valveis
suitability for valvotomy according to
the scoring system on survival. The

outcome after valvotomy on valves
with score of < 6 is compared with the
outcome in valves with score > 6. The
factor of mobility or calcification is
clearly significant. Projected survival
of those with ideal valves is 85% at 20
years as opposed to 48% of those
valves were less mobile. It appears
from the survival curve (Fig 4) that an
unusually large number of failures oc-
cur between 10 and 20 years after op-
eration.

PREOPERATIVE PULMONARY
HYERTENSION : Seventeen (13.4%)
patients were assessed clinically and
by echocaediography to have signifi-
cant pulmonary hypertension prior to
valvotomy. It appears from survival
curve (Fig 5) that an unusually large
number of failures occur between 5
and 7 years after operation in patients
with pulmonary hypertension. Howev-
er this difference did not put preoper-
ative pulmonary hypertension as a
significant predictor of success after
valvotomy (X2 = 1.82, p = 0.1779).

ATRIAL FIBRILLATION: Eight pa-
tients (5.2%) were in atrial fibrillation
at the time of operation. Although, two
of the three hospital mortalities were
in atrial fibrillation, however the log-
rank test shows that the rhythm was
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not a significant independent predictor
of success after valvotomy (X2 =
1.85, P = 0.1736).

REOPERATION: Nine patients
(7%) had an additional procedure in-
voiving the mitral valve during follow-
up. Six patients required closed mitral

Table (1): Age and sex distribution.

PROGNOSTIC FACTORS OF CLOSED MITRAL etc...

revalvotomy and three required mitral
valve replacement. Figure 6 shows
the survival curves for patients who
required reoperation and those who
did not require reoperation. The cu-
mulative proportion surviving at 20
years is 38% for the first group and
92% for the second group.

Age (years) Male Female Total
<10 1 3 4 (2.6%)
10-14 27 38 65 (42.5%)
15-19 37 47 84 (54.9%)
Total 65 (42.5%) 88 (57.5%) 153 (100%)
Table (2): Freguency of Symptoms.
‘Symptom Number of Patients
Exertional dyspnoea 153 (100 %)
Palpitations 125 (81.7%)
Cough 112 (73.2%)
Chest pain 52 (34%)
Congestive heart failure 26 (17%)
Hemoptysis 15 (9.8%)
Table (3). Summary of Logrank statistics.
Variable Logrank X2 P value
Age groups (<15 & > 15) 1.6 0.20
Sex 1.29 0.25
Mitral regurge 0.02 0.88
Pulmonary hypertension 1.82 0.17
Atrial fibrillation 1.85 0.17
NYHA functional class 20.10 0.00001
Echo score (<6 & > 6) 6.42 0.01
Reoperation 4.89 0.02

NYHA: New York Heart Association.
P < 0.05 considered significant.
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Fig 1. Survival curve for the whole group of patients.
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Figure (2): Pre- and postoperative functional class in 122 patients.
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Fig 3. Outcome of three groups of patients classified by
preoperative NYHA functional class.
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Fig 5. Effect of pulmonary hypertension on survival.
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DISCUSSION

Rheumatic mitral stenosis remains
the most common valvular heart
lesion in developing countries. There
is nc dout that the only solution to the
problem of rheumatic heart disease
in developing countries is prevention
(10). However, preventive measures
in a country with a large population
will take years before the results of
the measures implemented will be-
come evident. Even so, treatment of
the surgically treatable cases that al-
ready exist must continue (3).

The behaviour of this disease in
childhood and adolescence is charac-
terized by its rapid progress, gross
damage to the myocardium and se-
vere degree of haemodynamic distur-
bance (11). The ravages of the dis-
ease were reflected in the present
series by severe incapacity (functional
class lll or V) in 92.9% of cases and
by severe narrowing of the mitral
valve orifice in most of the patients,
whereas mitral incompetence was
present in only 11 cases (8.7%) and
was of mild degree. Similar findings
have been reported by others (11,12).

In patients with pure mitral steno-
sis, there are four modalities of treat-
ment: closed valvotomy, open valvot-

Vol. 32, No. 1 &2 Jan. & April, 2001

omy, mitral valve replacement, and
percutaneous balloon valvotomy.
Closed mitral valvotomy (CMV) is a
well-established method for treatment
of rheumatic mitral stenosis. A num-
ber of large series have reported suc-
cessful long-term relief of symptoms
after operation (11,13-15). Substantial
long-term improvement in the mitral
valve area following closed valvotomy
has been demonstrated (16). Since
the development of open mitral val-
votomy in the 1960s, the relative mer-
its of the open and ciosed techniques
have been controversial (17-20). With
the availability of cardiopulmonary by-
pass, the technique of open mitral
commissurotomy has nearly replaced
the closed technique in most surgical
centers in developed countries
(19,21). Surgical centers in develop-
ing parts of the world still prefer the
closed technique to the open cne in
selected patients (22). Mitral valve re-
placement is associated with an oper-
ative mortality of 5 to 7 % (23-25),
and subsequent thromboembolic
complications occur at a rate of 2tc 6
% per year (26-28). Previous studies
on the result of mitral valve operations
have strongly supported the view that
conservation of the mitral valve, if fea-
sible, is preferable to vaive replace-
ment (29,30). The introduction of per-
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cutaneous balloon mitral valvotomy
(BMV) by Inoue and colleagues in
1984 (31) was an important new op-
tion for the treatment of patients with
mitral stenosis. Since then most of the
studies comparing the results of CMV
and BMV, found comparable hemody-
namic improvement with the two pro-
cedures (32-35). Although one of the
advantages of BMV, is elimination of
drawbacks of thoracotomy, but it is
not without complications. As reported
in a North American multicenter
study, complications of BMV include
death in 0.5%, embolism in 2.0%, and
perforation in 1.5% and a rate of re-
stenosis of approximately 20% at 6
months (36).

There is no doubt that conserva-
tive surgery is the preferable treat-
ment for valvular lesions in children
(37). Closed mitral valvotomy could
be the procedure of choice even for
affluent patients in affluent centers, as
long as the criteria for suitability are
satisfied and surgeons are trained to
perform the operation (38). Granted
open mitral valvotomy is a better op-
eration because relief of valvular and
subvalvular obstructive elements can
be dealt with much better under vision
(39,40). However in the hand of
skilled surgeons, closed valvotomy ri-

vals in results open valvotomy (41). Iin
addition to that the risk of cardiopul-
monary bypass used in open commis-
surctomy is not negligible (42). Anoth-
er important issue is the cost-
effectiv - ~ess of the procedure when it
is considered for large number of pa-
tients. To cite an example, the cost of
the disposables and the drugs for one
closed mitral valvotomy is 25 times
less than that for an open procedure.
On-table extubation, early ambulation,
and short inpatient stay further reduce
the cost (43).

In our hospital, closed mitral val-
votomy has remained a popular oper-
ation and an attractive alternative to
open valvotomy or mitral valve re-
placement. What is stili more discon-
certing and intriguing is the involve-
ment of the mitral valve at a very
young age, and the youngest patient
in whome closed mitral commissurot-
omy was done in the present series
was 8 years old girl. Her mitral vaive
orifice was approximately 0.6 cm2 as
judged at operation. About 24.6% of
all patients who required closed mitral
valvotomy were children and adoles-
cents.

The safety of closed mitral valvoto-
my is confirmed by the fact that only 2
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(1.6%) deaths in this series can be di-
rectly attributed to the type of opera-
tion. Several previous studies have
also shown low and improving mortal-
ity associated with closed mitral val-
votomy (13,17,18,20,44).

Long term follow-up in our series
revealed that a good percentage
(77%) of patients are in excellent con-
dition after operation (in class I).
Moreover the quality of life has im-
proved. Our findings are similar to
those by other authors throughout the
world (11,20,42,44,45).

The 20-year cumulative propor-
tional survival was 85%. Some of
these patients had required repeat
valvotomy or had undergone valve re-
placement by 20 years. However, at
20 years the cumulative proportional
survival with and without reoperation
is 38% and 92% respectively (see
Fig.1 & Fig.6). These results are simi-
lar to those reported by others
(13,44), who confirm that closed mi-
tral valvotomy provides long-lasting
relief of symptoms in a large number
of patients. In addition, the procedure
provides effective palliation and de-
lays valve replacement for many
years in other patients. These results
are as good as those reported for
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series of open mitral valvotomy
(46,47), but the claim that open mitral
valvotomy is curative rather than palli-
ative (39) is not established and actu-
arial techniques applied to the follow-
up of patients after open valvotomy
(46) indicate that, as with the closed
procedure, increasing numbers of pa-
tients will come to reoperation as
each year passes.

Factors that might contribute to the
outcome of closed mitral valvotomy
and affect long-term results have
been evaluated in this study. Preoper-
ative NYHA Functional Class is a
highly significant predictor of survival
with successful operation in our cases
as well as in others (44). On the con-
trary Molajo et al, reported that the
preoperative functional class has no
effect on survival (20), the finding
which might be atributed to the short
term follow-up period in that study
compared to our long term follow-up
in this study.

We used the echocardiographic
score of the mitral valve as a clinical
assessment of the suitability of the
valves for valvotomy. This factor was
also significant predictor of long-term
survival in our patients. Patients with
lower echo score had a better survival
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than others who had higher score.
Clinical assessment of the valve was
also assessed by others (20,44) who
reach the same conclusion as ours.

Though preoperative pulmonary
hypertension did not have a signifi-
cant effect on the long-term result of
closed mitral valvotomy in our pa-
tients as well as others (20,44,45,48),
it was found to be effective in other
series (49). Pulmonary hypertension
may reflect the severity or duration or
both of mitral valve disease, however
the presence of pulmonary hyperten-
sion should not be considered a con-
traindication to the operation (50).

Preoperative mitral regurgitation
was shown to be insignificant predic-
tor of the long-term result. Others re-
ported that preoperative mitral regur-
gitation had a significant effect on
long-term survival (20,44). This can
be related to the meticulous selection
of our patients to have isolated mitral
stenosis and if there was any mitral
regurge it must be trivial.

Atrial fibrillation has been reported
to affect operative mortality adversely
in our series of patients as well as in
others (51). Two operative deaths
(66.6%) in our study had atrial fibrilla-

tion preoperatively. This was not ap-
parent in other studies (44). The pres-
ence of atrial fibrillation preoperatively
did not appear to affect the long-term
result in our patients. The possible ex-
planation is the small number of pa-
tients who had preoperative atrial fib-
rillation in our series (only 8 patients
i.e 5.2%), however the same result
was proved by others who had a large
number of patients (21%) with preop-
erative atria! fibrillation (44).

We conclude that closed mitral
valvotomy is still a useful operation in
the our country.. Closed:mitralivalvoto-
my offers good long-term result for
paticnts with pliable mitral stenosis,
particularly in areas where there is a
high incidence of rheumatic heart dis-
ease and a iarge numces of voung
patients have mobile mitral stenosis.
Preoperative predictors of a poor
long-term result for patients with mi-
tral stenosis are advanced NYHA
Functional Class, and nonpliability
and calcification of the valve (high
echo score). The need of reoperation
for the mitral valve was found to affect
the long-term survival negatively.
Age, sex, pulmonary hypertension,
mitral regurgitation and atrial fibrilla-
tion have no effect on the long-term
result of closed mitral valvotomy in
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children and adolescents.
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