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Objective - To identifity characteristics associated
with complications during pregnancy and puerperium in
patients with rheumatic mitral stenosis.

Methods - Forty-one pregnant women (forty-five
pregnancies) with mitral stenosis, followed-up from 1991
to 1999 were retrospectively evaluated. Predictor varia-
bles: the mitral valve area (MVA), measured by   echocar-
diogram, and functional class (FC) before pregnancy
(NYHA criteria).Maternal events: progression of heart
failure, need for cardiac surgery or balloon mitral
valvulotomy, death, and thromboembolism. Fetal/neona-
tal events: abortion, fetal or neonatal death, prematurity
or low birth weight (<2,500g), and extended stay in the
nursery or hospitalization in newborn ICU.

Results - The mean ± SD of age of the patients was
28.8±4.6 years. The eventful and uneventful patients were
similar in age and percentage of first pregnancies. As com-
pared with the level 1 MVA, the relative risk (RR) of mater-
nal events was 5.5 (95% confidence interval (CI) =0.8-
39.7) for level 2 MVA and 11.4 (95% CI=1.7-74.5) for level
3 MVA. The prepregnancy FC (FC ≥II and III versus I) was
also associated with a risk for maternal events (RR=2.7;
95% CI=1.4-5.3).MVA and FC were not importantly
associated with these events, although a smaller frequen-
cy of fetal/neonatal events was observed in patients who
had undergone balloon valvulotomy.

Conclusion - In pregnant women with mitral stenosis,
the MVA and the FC are strongly associated with mater-
nal complications but are not associated with fetal/neo-
natal events. Balloon mitral valvulotomy could have
contributed to reducing the risks of fetal/neonatal events
in the more symptomatic patients who had to undergo this
procedure during pregnancy.
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In Brazil, rheumatic disease is a major public health pro-
blem, affecting children causing as sequelae valvular le-
sions. The clinical manifestations are relatively early, parti-
cularly when compared with data from studies conducted  in
the US 1. During pregnancy, mitral stenosis is the most
frequent chronic rheumatic orovalvular lesion 1-3. The poor
tolerance of patients with mitral stenosis to pregnancy can
be explained  by their limited adaptation to the physiological
cardiovascular changes occurring during pregnancy (parti-
cularly the increase in the plasma volume and in the heart
rate) 4,5.

Patients with mitral stenosis are found to have frequen-
tly overt  manifestations of  heart failure during  pregnancy 6-9.
Even acute lung edema can occur during this period as an
initial manifestation of mitral stenosis 10,11. As a conse-
quence of the heart complications, in these patients with mi-
tral stenosis the mortality rates are higher than those found
in  healthy pregnant women. The identification of characte-
ristics that indicate the prognosis can help the early se-
lection of patients who need special interventions, in addi-
tion to allowing better counseling concerning the risks for
those who wish to become pregnant. This study was carried
out with the basic objective of identifying the clinical and
echocardiographic characteristics related to the occurrence
of complications during pregnancy and puerperium in
patients with mitral stenosis.

Methods

We studied 41 patients with mitral stenosis, followed-
up at the Heart Disease and Pregnancy Section of the Santa
Izabel Hospital from March 1991 to March 1999; four
patients contributed to the study with two pregnancies
each, totaling 45 observations. The patients were referred to
our service by  the valvulopathy ambulatory clinic or by
other services external to Santa Izabel Hospital. Some
patients came already with an indication for balloon mitral
valvulotomy, but the procedure was only performed after an
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in-house evaluation of the indication, because its protocol
imposed restrictions on invasive procedures during
pregnancy for patients who remained in functional classes
III and IV, with a proper ambulatory clinical treatment.
Those patients who remained highly symptomatic were re-
ferred preferably for balloon mitral valvulotomy, limiting the
indication for heart surgery to those who had contraindi-
cations to balloon mitral valvulotomy. The mean gestational
age of the 41 pregnant women at the beginning of the
follow-up was 6.20±2,1 (median of 5) months.

Although some data were collected retrospectively,
information like functional class, drug use, mitral valve area,
heart rate, and complications (maternal, fetal, and neonatal)
were collected in a systematic manner during the patient
follow-up.

The mitral valve area (MVA), measured by the evalua-
tion of the pressure half-time through an echodopplercar-
diogram, and the functional class before pregnancy, using
the criteria of the New York Heart Association, were the
most interesting predictor variables. The mitral valve area
was divided into three categories: level 1 (MVA>1.5cm2), le-
vel 2 (MVA>1 and <1.5cm2), and level 3 (MVA <1cm2). Ma-
ternal and fetal/neonatal complications occurring during
pregnancy, during delivery and up to 30 days postpartum
were evaluated. An event was defined as the presence of at
least one maternal or fetal/neonatal complication. Maternal
complications included: progression of the heart failure,
need for heart surgery or balloon mitral valvulotomy, mater-
nal death, lung thromboembolism, peripheral or central ner-
vous system embolic events. Fetal/neonatal complications
included: abortion, fetal or neonatal death, prematurity, low
birth weight (<2,500g), need for extended stay in the nurse-
ry or newborn ICU.

As a measure of event frequency, the cumulative inci-
dence or risk was used. It must, however, be pointed out
that patients were not necessarily evaluated at the begin-
ning of pregnancy. Thus, the relative risk (RR) estimates are
subject to the survival of the patient and maintenance of
pregnancy until the time of coming to the cardiology service
for follow-up. The descriptive statistics were determined by
means of the SPSS frequency, explore, and crosstabs pro-
cedures 12. For the comparison between means, t tests were
performed with SPSS 13. The module Trend from Computer
Programs for Epidemiologic Analysis, version 3.0, was
used for the evaluation of statistical significance in the ten-
dency of event risks between the categories of predictor
variables. The modules RATES1 of the same software were
used for the estimation of the 95% confidence intervals of
the relative risks.

Results

The mean age ± SD of the 41 patients on admittance to
the study was 28.8±4.6 (median=28) years (table I). The
mean ages were similar between patients with  (29.0±5.1;
median=28) and without events (28.6±4.1; median=29). Of
the 39 patients with known prepregnancy functional class

(FC), 59% were in FC I, 35.9% in FC II, and 5.1% in FC III. FC
I was more frequent in uneventful patients (83.3% versus
38.1%). Based on the electrocardiogram of the first visit,
about 92.5% (37/40) of patients presented with sinusal
rhythm, and 7.5% (3/40) with atrial fibrillation. All three pa-
tients with atrial fibrillation were among those with events.
Primigravidae occurred in 37.5% of this sample. In the medi-
cal records of six patients, no information was avaiable
about the number of pregnancies. The percentage of primi-
gravidae was similar between patients with (36.8%, 7/19)
and without events (37.5%, 6/16). The mean mitral valve
area of the 41 pregnant women was 1.2±0.4cm2, being smal-
ler in the eventful group (1.0±0.2 vs 1.6±0.4cm2).

Table II shows the percentage distribution of maternal
and fetal/neonatal complications. The progression to FC III
and IV accounted for 48.8% of maternal complications. The
other maternal complications were, by frequency, the follo-
wing: need for balloon mitral valvulotomy (35.5%), need for

Table I – Characteristics of the 41 pregnant women

General Eventful Uneventful
N=41 N=23 N=18

Age (years)

Mean±SD 28.8±4.6 29.0±5.1 28.6±4.1

Median 29 28 29

Pre-pregnancy FC

I 59% (23/39) 38.1% (8/21) 83.3% (15/18)

II 35.9% (14/39) 57.1% (12/21) 11.1% (2/18)

III 5.1% (2/39) 4.8% (1/21) 5.6% (1/18)

II or III 41% (16/39) 61.9% (13/21) 16.7% (3/18)

Rhythm

Sinusal 92.5% (37/40) 87% (20/23) 100% (17/17)

AF 7.5% (3/40) 13% (3/23) 0% (0/17)

Obstetric history

% primigravidae 37.1% (13/35) 36.8% (7/19) 37.5% (6/16)

MVA (cm2 )
Mean±SD 1.2±0.4 1.0±0.2 1.6 ± 0.4
Median 1.1 1.0 1.6

SD- standard deviation; FC- functional class (NYHA); AF- atrial
fibrillation; MVA- mitral valve area.

Table II – Distribution of complications by percentage

Maternal complications N %

Progression to functional class III/IV 20/41 48.8
Balloon mitral valvulotomy 16/45 35.5
Need for heart surgery during pregnancy 3/45 6.7
Embolic phenomenon 1/43 2.3
Maternal death 1/43 2.3
Fetal/neonatal complications
Low birth weight 10/34 29.4
Premature delivery 10/42 23.8
Extended stay of newborn in 6/42 14.3
nursery or neonatal ICU
Stillbirth 2/42 4.8
Abortion 1/42 2.4

ICU- Intensive care unit.
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heart surgery during pregnancy (6.7%), embolism (2.3%),
and maternal death (2.3%). Low birth weight (29.4%) and
premature delivery (23.8%) were the most frequent fetal/
neonatal complications.

The level 1 mitral valve area was used as a reference
for the comparison of maternal and fetal/neonatal events.
As compared with level 1 mitral valve area, the relative risk
of maternal events was >5 (RR=5.5; confidence interval (CI)
95%=0.8-39.7) for level 2 mitral valve area and >11 (RR=11.4;
CI 95%=1.7-74.5) for level 3 MVA; p for the tendency
<0.0005 (table III). On the other hand, no statistically signi-
ficant (p=0.741) tendency was observed in RR for the asso-
ciation between mitral valve area and fetal/neonatal compli-
cations (table III). The relative risks of fetal/neonatal events
for level 2 (RR=1.5; CI 95%=0.4-5.1) and level 3 (RR=1.3; CI
95%=0.4-4.1) did not exceed 1.5, and the 95% confidence
intervals comprised the null hypothesis (i.e., RR=1) therefo-
re corresponding to values of p>0.05. Similar to that obser-
ved for MVA, the prepregnancy FC (FC II or III vs. FC I)
showed a statistically significant (p<0.05) association with
maternal events (RR=2.7; CI 95%=1.4-5.3) (Table IV). The FC
was not associated with fetal/neonatal events (RR=1.1; CI
95%=0.5-2.5). An analysis of the restricted group of women
with mitral valve area of < 1.5cm2 (Fig. 1) showed that, of the
11 patients kept under clinical treatment, 5 (45.4%) had fetal/
neonatal complications. On the other hand, of the 16 pa-
tients who underwent balloon mitral valvulotomy, only 3
(18.7%) had complications of the same kind.

Discussion

According to our data, pregnant women with mitral
stenosis still are at a relatively high risk of experiencing ma-
ternal complications. The results shown are consistent with
those reported by other authors 6,9,14. The association of the
prepregnancy functional class with the risk of maternal
events draws the attention to the possibility of reducing

these complications in pregnant women with mitral stenosis
by means of early interventions aimed at improving their
functional class. The mitral valve area was also strongly and
significantly associated with the risk of maternal events. If
the mitral valve area was the only determining risk factor for
events in these patients, the correction of high-degree ste-
nosis should correspond to a pronounced reduction of the
occurrence of maternal complications during pregnancy
and puerperium. Based on this assumption and with the
purpose of reducing the gestational risks, interventional
treatment (balloon mitral valvulotomy or surgery) prior to
conception has been recommended to patients with severe
mitral stenosis who wish to get pregnant 15. However, like in
the present study, usually women with mitral stenosis are
referred for cardiological follow-up only after the beginning
of pregnancy. Facing these facts and the low incidence of
complications observed when the balloon mitral valvulo-
tomy technique is used during pregnancy 16-23, this proce-
dure should be seriously considered for the treatment of
pregnant women with mitral stenosis and a greatly reduced
mitral valve area, independently of their functional class,
particularly if we take into account that acute lung edema
can be the first clinical manifestation of mitral stenosis du-
ring pregnancy 10,11.

Unfortunately, we did not have the opportunity to eva-

Table III – Association between valve area and events, taking the
45 pregnancies into account

Maternal events
                       Events

MVA Yes No % of events RR (CI 95%)

Level 1 1 11 8.3 1.0  (reference)
Level 2 5 6 45.5 5.5 (0.8-39.7)
Level 3 18 1 94.7 11.4 (1.7-74.5)
Value of p for tendency<0.0005

Fetal/neonatal events
                        Events

MVA Yes No % of events RR (CI 95%)

Level 1 3 9 25.0 1.0 (reference)
Level 2 4 7 36.4 1.5 (0.4-5.1)
Level 3 6 13 31.6 1.3 (0.4-4.1)
Value of p for tendency = 0.741;

MVA- mitral valve area; RR- relative risk; CI- confidence interval.

Table IV - Association between pre-pregnancy functional class and
events, taking the 45 pregnancies into account

Maternal events
                       Events

FC Yes No % of events RR (IC 95%)

I 7 17 29.2 1.0 (reference)
II ou III 15 4 79.9 2.7 (1.4-5.3)

Fetal/neonatal events
                      Events

FC Yes No % of eventos RR (IC 95%)

I 8 16 33.3 1.0 (referência)
II ou III 7 12 36.8 1.1 (0.5-2.5)

FC- functional class (NYHA); RR- relative risk; CI- confidence interval.

Fig. 1 – Fetal/neonatal complications among women with mitral stenosis with a mi-
tral valve area ≤1.5cm2, according to the treatment adopted during pregnancy: clini-
cal, treatment, balloon mitral valvulotomy or surgery.
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luate the influence of important covariables on the associa-
tions investigated in this study. The magnitude of increase
of the plasma volume and of the heart rate, which occur
physiologically during pregnancy, are factors worth being
taken into consideration in view of their potential influence
on the presentation of symptoms in pregnant women with
mitral stenosis 3,5. So, it is possible that the analysis of hemo-
dynamic variables measured by means of echocardiogra-
phy, such as the mitral transvalvar gradient and pulmonary
artery pressure, reflect the interaction between the mitral
valve area and physiological cardiocirculatory alterations.
The evaluation of such factors might help to explain the fact
that patients with moderate mitral stenosis have a wor-
sening of their functional class whereas others with severe
stenosis tolerate pregnancy well.

As can be seen, approximately 45% of patients in this
study required interventional treatment (35.5% balloon mi-
tral valvulopathy and 6.7% heart surgery). This percentage
is considerably higher than that reported by Avila et al 6, by
whose protocol functional class III/IV patients were hospi-
talized for relatively long periods of time, some cases for up
to 14 weeks, to intensify the therapeutic measures. By the
protocol adopted by us, even though patients in functional
class III/IV were hospitalized for therapeutic optimization,
the criterium for indication of intervention treatment was the
persistence in functional class III or IV despite outpatient
treatment (provided they were receiving a therapy consi-
dered appropriate). The conduct adopted with the patients
of this study can be justified by taking the following points
into account: 1) the good results obtained by our team with
the balloon mitral valvulopathy technique, a consistent ex-
perience with the low incidence of maternal and fetal com-
plications related to this procedure, also reported by other
investigators 16-24; 2) the high cost of a long hospitalization
of patients; 3) the risk of keeping patients with a relatively
severe condition on outpatient follow-up; 4) the patients’
low socioeconomic level, making  compliance with thera-
peutic decisions difficult.

According to the results of this study, the mitral
valve area and the functional class were not significantly
associated with fetal/neonatal complications, a finding
that may be explained in part by the high percentage of
premature births and low birth weights, even among
patients with less severe heart diseases (Tables III and
IV), as reported by other authors 25,26. In addition to this, it
must be considered that possibly the performance during
pregnancy of balloon mitral valvulopathy on 16 (35.5%)
patients who were highly symptomatic contributed to a
reduction in the incidence of fetal/neonatal events in this
group of patients (fig. 1).

Although this study shows interesting findings, limi-
tations of a methodological nature cannot be ignored.
Among them are inter-observer disagreement and the pos-
sibility of error in the measuring of the mitral valve area 27. It
is very unlikely though that the probability of an incorrect
diagnosis could have been different (i.e., of differential or
nonrandom type) in the group of eventful and of uneventful

patients. Actually, the existence of a differential (or random)
error would tend to reduce the strength of the association
between mitral valve area and events 28. Therefore the real
association between mitral valve area and events during
pregnancy and puerperium may be even stronger than that
found in our study. It is important to observe that, in spite of
the relatively small size of our sample, a statistically signi-
ficant tendency between the mitral valve area and events
was detected. It is also important to consider that not all pa-
tients were examined at the beginning of their pregnancy.
Thus the validity of the associations is restricted to the
premise that the findings during pregnancy represent the
patient’s condition at the beginning of pregnancy. Should
these results be generalized with regard to other popu-
lations, the local conditions of the study should also be
taken into account. The Santa Izabel Hospital is a referral
center in cardiology, which must have contributed to the se-
lection of a sample with more severely affected patients.

Despite its limitations, the presented results and the
proposed hypotheses can represent a basis for the develop-
ment of prospective investigations, for a better unders-
tanding of the factors related to the prognosis for a pregnant
woman with mitral stenosis. These results confirm the
conclusions of the II Brazilian Consensus on Heart Disease
and Pregnancy. According to this Consensus, the following
factors should be seen as risk factors for complications
during pregnancy in women with mitral stenosis: worsening
of functional class, atrial fibrillation, frequent supraventri-
cular extrasystoles, right atrial surcharge and left atrium
>45mm 29. The Consensus stresses the fact that a numerical
cut-off line of the echocardiographic parameters, which are
correlated with evolution during pregnancy, has not yet
been established. It points out though that a mitral valve
area <1.5cm2 is associated with a higher maternal morbidity,
but that, however, it cannot be used separately for the
determination of a therapeutic conduct, a correlation with
the clinical data being mandatory.

Although this study was not conducted with the primary
objective of testing the effectiveness of therapeutic inter-
ventions, the experience acquired in the Heart Disease and
Pregnancy Sector of the Santa Izabel Hospital supports the
idea of a greater use of balloon mitral valvulotomy in pregnant
women with mitral stenosis. Another research work 30, also
conducted in our population, showed that in patients with
mitral stenosis the echocardiographic score is usually very low,
the mean being at 7 points. Under these circumstances, in the
absence of pregnancy, balloon mitral valvulotomy proves to
be, as compared with surgical treatment, highly effective and of
low risk for complications 24,31-33. Similarly, during pregnancy,
this procedure proved to be effective and safe both for the
mother and for the fetus. Thus, once mitral valve disease
was identified as a major risk factor for maternal complica-
tions and balloon mitral valvulotomy is suggested to reduce
the risk of fetal complications, it seems sensible to us to use
this procedure in pregnant women with severe mitral steno-
sis, regardless of their functional class.
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