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Mitral stenosis before, during and after pregnancy
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Heart disease is a major cause of maternal 
complications in pregnant women. Up to 

20% of the pregnancies in patients with heart 
disease are complicated by a cardiovascular 
event such as heart failure, hypertensive disor-
der or arrythmia. In the presence of heart dis-
ease obstetric and neonatal complications are 
also encountered more frequently compared 
to women without heart disease1,2. Although 
rheumatic heart disease is decreasing world-
wide, it is still an important cause of valvular 
problems with mitral stenosis being the com-
monest lesion (90%)3. Pathophysiology of mi-
tral valve stenosis in pregnancy. The majority 
of the pregnant patients with mitral stenosis 
are diagnosed during pregnancy. Formerly as-

ymptomatic patients become symptomatic due 
to the hemodynamic changes associated with 
pregnancy. The development of symptoms is 
the reason for having their first cardiac evalu-
ation4.

In mitral stenosis a gradient exists between 
the left atrium and left ventricle. The magni-
tude of this gradient depends on the severity 
of the stenosis and the blood flow. Pregnancy 
is associated with a 40 percent increase in 
blood volume and cardiac output (Fig. 1)5,6. 
The increase in cardiac output is correspond-
ing directly with an increase in mitral flow. The 
pressure gradient across the narrowed mitral 
valve increases greatly. As a result patients de-
velop left atrium enlargement and pulmonary 
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venous hypertension, subsequently result-
ing in pulmonary oedema, which eventually 
can end in pulmonary arterial hypertension 
and right ventricular overload. This becomes 
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especially manifest in the third trimester be-
cause at that time the hemodynamic burden 
of pregnancy is at its greatest. Plasma volume 
and heart rate are at their maximum in the third 
trimester. The physiological tachycardia results 
in impaired diastolic filling of the left ventricle. 
The periods most at risk for complications are 
labor, delivery and the early puerperium since 
acute heart failure may be precipitated by an 
increased venous return to the heart as a re-
sult of decompression of the inferior caval vein 
and physiological return of extravascular fluid 
into the systemic circulation (autotransfusion).

Preconceptional considerations. Patients 
with mitral stenosis should ideally be evalu-
ated before pregnancy. The preconceptional 
evaluation comprises aside from the severity 
of mitral stenosis, assessment of the New York 
Heart Association functional classification. Siu 

et al. identified predictors of adverse mater-
nal and fetal outcomes in pregnanct women 
with congenital and acquired heart disease7. 
A former cardiac event, abnormal functional 
capacity (NYHA>II) at baseline, impaired left 
ventricular systolic function (ejection fraction 
<40%) and left-sided heart obstruction (mitral 
valve area<2 cm2, aortic valve area<1.5 cm2) 
were predictors of adverse cardiac events. The 
presence of more than one predictor came 
down to a cardiac complication rate of nearly 
70%. In a large study of 74 women with mi-
tral stenosis and 80 pregnancies the risk for 
maternal complications rose from 26% in mild 
mitral stenosis (mitral valve area (MVA)>1.5 
cm2) to 38% in moderate mitral stenosis 
(MVA 1.1 cm2>1.5 cm2) and up to 67% in se-
vere mitral stenosis (MVA<1.0 cm2).2 Despite 
this high maternal morbidity, mortality is rare. 
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Figure 1: Changes in cardiac output (CO), stroke volume (SV), plasma volume (PV), total peripheral vascular resistantce (TPVR), 

heart rate (HR) and blood pressure (SBP=systolic blood pressure, DBP=diastolic blood pressure) during pregnancy
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Adverse fetal and/or neonatal outcome (e.g. 
premature birth, small for gestational age 
and respiratory distress) however, is common 
(30%) and increases along with the severity of 
the stenosis. Fetal and neonatal mortality may 
be up to 4%.1,2 Current guidelines for valvu-
lar heart lesions in pregnancy are in line with 
these findings (Table 1)8. The risks associated 
with pregnancy should be discussed with pa-
tients. Patients with mitral stenosis who are 
symptomatic before conception should be con-
sidered for percutaneous interventional treat-
ment before conception.
Pharmacological treatment. The primary 
treatment of mitral stenosis consists of mea-
surements to reduce heart rate in order to allow 
improved ventricular filling. For this purpose 
patients should be advised to take bedrest. 
Beta-blockers are indicated to optimize dia-
stolic filling and in general, are relatively safe 
during pregnancy. The use of beta-blockers is 

associated with a mildly lower birth weight and 
can cause post-partum fetal bradycardia. Di-
uretics are given to relieve pulmonary and sys-
temic congestion. Furosemide has been prov-
en safe during pregnancy, however it should 
be used with caution to prevent hypovolemia 
and subsequent reduction in uteroplacental 
flow. In case atrial fibrillation occurs, therapeu-
tic-dose anticoagulation should be given and 
an attempt should be made to restore sinus 
rhytm.

Treatment with low molecular weight hepa-
rins is safe during pregnancy. Coumarin deri-
vatives have teratogenic effects in 6% of the 
cases when given during the period of 6th to 9th 
week of pregnancy and are associated with a 
higher miscarriage rate(9). Whether anticoagu-
lation should be given in the absence of atrial 
fibrillation to reduce thromboembolic events is 
a point of discussion10.
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Conditions associated with low maternal and 
fetal risk

Conditions associated with high maternal and 
fetal risk

Mild MS (MVA>1.5 cm2) without pulmonary hyper-
tension

MS with NYHA class II-IV symptoms

MR with NYHA class I or II and normal left ven-
tricular systolic function

MR with NYHA class III-IV symptoms

MVP with no MR or mild to moderate MR with 
normal left ventricular systolic function

Mitral or aortic valve disease with severe pulmo-
nary hypertension (pulmonary pressure>75% of 
systemic pressure)

Asymptomatic AS with low mean gradient (<25 
mmHg) and with normal left ventricular systolic 
function

Mitral or aortic valve disease with severe left ven-
tricular dysfunction (ejection fraction<40%)

AR with NYHA class I or II and normal left ven-
tricular systolic function

Severe AS with or without symptoms

Mild to moderate pulmonary valve stenosis AR with NYHA class III-IV symptoms

Table 1: ACC/AHA practice guidelines classification of valvular lesions in pregnancy (AR=aortic regurgita-
tion; AS=aortic stenosis; MR=mitral regurgitation; MS=mitral stenosis; MVA=mitral valve area; MVP=mitral 
valve prolaps; NYHA=New York Heart Association)



Mitral valve interventions. In patients withIn patients with 
persistent symptoms despite optimal medical 
therapy, invasive treatment should be conside-
red. When anatomically suitable valves are pre-
sent percutaneous mitral valvulotomy (PMV) 
has been shown to be a safe and effective tre-
atment during pregnancy. Successful PMV (de-
fined as an increase of the mitral valve area to 
>1.5 cm2 or an increase of >25%) was achieved 
in 90-95% of the procedures11,12. In the study of 
Esteves et al. the short-term outcome of PMV 
was good for the mothers, despite an increase 
in mitral regurgitation (MR) after PMV12. At 48 
months follow-up 90% of these patients were 
free of surgical mitral valve repair. Although the 
need for surgical intervention after PMV during 
pregnancy is not uncommon, it is comparable 
with PMV in non-pregnant patients. FawzyFawzy et 
al. found a 5-year restenosis-free survival of 
89% after successful PMV in the general pop-
ulation. Surgical reintervention was performed 
in 4% and a repeat PMV in 6%13. �immet�immet et al. 
found a higher rate of surgery after PMV in the 
general population in a retrospective analysis 
on 243 patients undergoing PMV. Surgery-free 
survival after PMV was 80% at 5 years follow-
up14. The higher rate of surgery after PMV in 
the study of �immet might be explained by a 

higher age of the patients. The need for sur-
gery after previous PMV depends on the valvu-
lar anatomy. Independent predictors of surgery 
after PMV were found to be the severity of mi-
tral regurgitation and a higher echo score (Ta-
ble 2)14,15. Cardiac surgery during pregnancy is 
associated with high fetal and neonatal morta-
lity of 20 to 40%.11,16 Performing PMV instead 
of surgery during pregnancy leads to a signi-
ficant reduction in fetal and neonatal death11.  
The use of radiation is the principal argument 
against PMV during pregnancy. Doses in ex-
cess of 50 to 100 milliSievert increase the in-
cidence of fetal malformation. However, only a 
small amount of the radiation delivered on the 
thorax reaches the fetus. Shielding the gravid 
uterus is of limited value, since this will not pre-
vent internal radiation scatter. The additional 
risk of fluoroscopy guided cardiac procedures 
on the development of childhood cancer, he-
reditary defects and birth defects is small17,18. 
No adverse effects are observed in children of 
women with PMV during pregnancy. The study 
of Gamra followed 63 babies of 61 women with 
PMV during pregnancy for 5 and a half years 
after ballooning. They found no difference in 
height, weight and head circumference com-com-
pared with the normal population.
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Grade Mobility Subvalvular thickening Thickening Calcification

1
Highly mobile 
valve with only 

leaflet tips

Minimal thickening just 
below the mitral leaflets

Leaflets near normal in 
thickness (4-5 mm)

A single area of 
increased echo brightness

2
Leaflet mid and 

base portions have 
normal mobility

Thickening of chordal 
structures extending up to one 

third of total chordal length

Mid-leaflets normal, 
considerable thickening 

of margins (5-8 mm)

Scattered areas of
 brightness confined to 

leaflet margins

Table 2: Grading of the mitral valve from echocardiographic charasteristics (Mitral leaflet mobility, valvular and sub-
valvular thickening and calcification are graded from 0 to 4. This gives a maximum echo score of 16



In addition, a standardized mental assess-
ment of the children did not show any signifi-
cant difference in relation to the normal popu-
lation19,20.
Performing the PMV under guidance of trans-
esophageal or transthoracic echo investiga-
tions can reduce radiation exposure during the 
procedure. However, both techniques have 
their limitations. Transesophageal echo, al-
though permitting an optimal view, is uncom-
fortable for the patient and general narcosis of 
the patient is required if prolonged intraproce-
dural imaging is required. General narcosis is 
not easy to manage in pregnant patients with 
symptomatic mitral valve stenosis since strict 
fluid and heart rate management is required. 
Hypervolemia may cause pulmonary oedema, 
while hypovolemia, with associated tachycar-
dia, may cause reduced preload and subse-
quently lower cardiac output. On the other 
hand, transthoracic echo is patient friendly, but 

often does not allow optimal viewing of the po-
sition of the balloon catheter. Good positioning 
and manoeuvring of the balloon is mandatory 
for a good result. A useful new tool in guiding 
PMV is performing the procedure with use of 
intracardiac echo, if necessary in combina-
tion with minimal radiation. Intracardiac echo-
cardiography is easy to perform and will offer 
optimal visualisation of the valve and position 
of the balloon catheter without sedating the 
patient (Fig. 2)18. At this point the costs of the 
intracardiac echocatheter may be a limitation 
on its use. Development of re-usable catheters 
would be a major step forward.
Delivery. Delivery might precipitate tachycar-Delivery might precipitate tachycar-
dia as a result of anxiety and physical effort. 
The regulation of heart rate is indicated in 
order to prevent acute heart failure. Convin-
cing data proclaiming either vaginal delivery 
or caesarean section have  not been repor-
ted. However, most experience has been with
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Figure 2: Intracardiac echocardiographic imaging of a percutaneous mitral valvulotomy (The asterix indicates 

the balloon and the arrowheads the mitral annulus. LA=left atrium; LV=left ventricle)
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vaginal delivery. Caeserean section is as-
sociated with more blood loss and is mainly 
performed for obstetric reasons. Endocarditis 
prophylaxis is not indicated in uncomplicated 
vaginal delivery8. However for pragmatic rea-
sons, routine prophylactic antibiotics may be 
considered since in case of complications an-
tibiotics are often forgotten or given too late.
The puerperium. In the puerperium, patientsIn the puerperium, patients 
are still at risk for cardiac complications. De-
livery causes a volume overload due to auto-
transfusion. Patients are recommended to be 
examined for signs of heart failure and clinical 
observation for at least 3 days after delivery. 

Pregnancy can be tolerated in patients with 
mild mitral stenosis, however the risk of ma-
ternal and fetal complications increases with 
the severity of the lesion. Percutaneous mitral 
valvulatomy during pregnancy is a success-
ful treatment modality. It is recommended to 
treat pregnant women with symptomatic mitral 
stenosis in a tertiary centre with interventional 
possibilities.
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