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Background: High morbidity and mortality due to Rheumatic heart disease (RHD) associated 
with females is mainly because of late diagnosis on one hand and socioeconomic reasons on the 
other hand. Poor referral to tertiary care centres leads to delayed diagnosis which results in 
complications. The objectives of this cross-sectional descriptive study was to assess the frequency 
of severe mitral stenosis in woman of child bearing age, having pure mitral stenosis (MS) 
secondary to rheumatic heart disease. Methods: Two hundred and fifty women of child bearing 
age with RHD were enrolled in the study using consecutive non-probability sampling technique. 
Out of these 250 patients, cases of pure MS were selected. Patients with associated mitral 
regurgitation and aortic valve disease were excluded. After admission, assessment of mitral valve 
stenosis was done with 2D colour Doppler echocardiography. Results: Out of 250 consecutive 
patients of rheumatic carditis, 110 (44%) patients had pure mitral valve stenosis, 85 (34%) had 
stenosis with mitral regurgitation and 55 (22%) patients had both mitral and aortic valve problem 
of varying severity. Among 110 patients with pure mitral valve stenosis, 48 (43.6%) had severe 
mitral valve stenosis. Severe mitral valve gradient (MVG) and high pulmonary artery pressure 
(PAP) was observed in 66 (60%) and 49 (44.5%) of the patients respectively. Conclusion: This 
high frequency can be linked to lack of early detection of the disease at primary level, poor 
management of throat infections and poor rheumatic fever prophylaxis at community level. 
Keywords: Rheumatic heart disease, mitral stenosis, mitral valve gradient, pulmonary artery 
pressure, primary health centre 

INTRODUCTION 
The incidence of rheumatic fever is on decline in the 
western world1,2 but is still a common problem in 
developing countries like Pakistan with a prevalence 
rate of 22/1,000 population. This high prevalence rate 
put Pakistan among the highest in the world.3   
Rheumatic fever may present with arthritis, chorea 
and carditis, however carditis is the commonest. In 
carditis all the three layers of the heart are involved. 
Endocardium is mostly affected, the common of 
which is the mitral valve involvement4, which 
predominately affects 2/3 of the female having 
rheumatic carditis.5,6 In mitral valve, stenotic lesions 
are more common in females and regurgitant lesions 
are more common in males. Aortic valve problems 
are more in male then in female7 resulting in high 
morbidity and mortality.8 These complications result 
from late diagnosis and late referral to the centres 
specialized in the management of this problem and 
sometimes because of shortage of available 
resources. Improper and late management of 
rheumatic heart disease and associated complications 
leads to high morbidity and mortality in women of 
child bearing age. 

Severity of mitral stenosis can be assessed 
clinically as well as with different investigations. 
Clinically the severity is assessed by dyspnoea as 

classified by NYHA classification, history of 
palpitation on exertion, cough and haemoptysis, 
frequent respiratory tract infections, poor growth, 
frequent admissions to hospital with pulmonary 
oedema, and previous thromboembolic phenomenon. 

Although blood complete picture, ESR, 
ECG, X-ray chest help in assessing the mitral valve 
severity; echocardiogram is the most important tool 
for evaluating the severity of mitral stenosis.9,10 The 
mitral valve severity is assessed by left atrium (LA) 
size, mitral valve area, mitral valve gradient, and 
pulmonary artery pressure.11 

Normal mitral valve area is 4–6 Cm. 
Stenosis is mild when the area is more than 1.6 Cm; 
it is moderate when the area is between 1.0–1.6 Cm 
and it is severe when the area is less than 1.0 Cm.11 
Normal valve gradient is 0–4 mm Hg, it is mild when 
it is less than 5, moderate when it is 5–10 and severe 
when more than 10 mm Hg.11,12  

Normal pulmonary artery pressure is 
between 15–25 mm Hg. It is mild when below 30, 
moderate when between 30 and 50, and severe above 
50 mm Hg.13   

We can also determine the presence, 
severity and haemodynamic consequences of mitral 
stenosis. In mitral stenosis two dimensional echo-
cardiographic imaging allows definition of leaflet 
anatomy and dynamics, sub-valvular disease, 



J Ayub Med Coll Abbottabad 2010;22(4) 

http://www.ayubmed.edu.pk/JAMC/PAST/22-4/Shakeel.pdf  20

ventricular functions and involvement of other 
valves. Spectral and colour Doppler echo-cardio-
graphic techniques permits accurate measurement of 
transvalvular gradient, determination of functional 
orifice area, evaluation of associated valvular 
regurgitation and assessment of pulmonary artery 
pressure.11–13 This enables us to decide for the future 
plan of management other than medical therapy like 
commissurotomy or mitral valve replacement before 
end stage disease results. 

MATERIAL AND METHODS 
Two hundred and fifty female patients of 
reproductive age suffering from rheumatic heart 
disease were enrolled in the Department of 
Cardiology Ayub Teaching Hospital Abbottabad. 
These patients were selected from cardiology 
outpatient department, referral cases from 
gynaecology and obstetrics and medical units. Out of 
these, cases of pure mitral stenosis were selected for 
the study after their initial work up like blood 
complete examination, ECG, X-ray chest and 
echocardiography. 

Assessment of mitral stenosis was done with 
2D colour Doppler echocardiography. Mitral valve 
area was calculated with trace method in parasternal 
short axis view using 2D echo. Left and right atrial 
and ventricular sizes were taken in all patients. Left 
atrium (LA) was searched for any clots in apical 4 
chamber view. 

Every patient was subjected to Continuous 
Wave (CW) and Pulse Wave (PW) Doppler studies in 
apical 4 chambers view. Mitral valve area was 
calculated with pressure half time method and mitral 
valve gradient was observed in left ventricular inflow 
in each case. Pulmonary artery pressure was assessed 
by pressure gradient in tricuspid valve in apical 4 
chamber view, and the relationship or mitral valve 
area with left atrium size, mitral valve gradient and 
pulmonary artery pressure was made. 

Blood complete with ESR examination was 
done in each case to see the level of haemoglobin and 
to see the activity rheumatic process by looking the 
ESR of the patient. ECG was performed to evaluate 
the state of heart rate and arrhythmia like atrial 
fibrillation. X-ray chest in PA view helped us in the 
assessment of pulmonary artery pressure and to 
detect any lung pathology like lung infection or 
infarction. Blood culture was taken in few patients 
who presented with fever. 

RESULTS 
Out of 250 consecutive patients of rheumatic carditis, 
110 (44%) patients had pure mitral valve stenosis, 85 
(34%) had stenosis with mitral regurgitation and 55 

(22%) patients had both mitral and aortic valve 
problem of different severity.  

One hundred and ten patients diagnosed 
with pure mitral stenosis were selected for the study. 
Each patient was subjected to ECG and 
echocardiography at the same time to see the 
relationship between the heart rate and mitral valve 
gradient.  

Mitral valve area was observed both with 
2D and CW Doppler system.  Severe mitral valve 
stenosis (area less than 1.0 cm) was observed in 48 
(43.64%) patients. Mild (1.8 cm and above) to 
moderate (1.0–1.8 cm) stenosis was observed in 26 
(23.64%) and 36 (32.73%) patients respectively. CW 
Doppler showed almost the same results. 

Left atrium was enlarged in almost all cases 
but had different relationship with mitral valve 
gradient and mitral valve area. In severe mitral 
stenosis with the area of less than 1.0 Cm, 49 (45.5%) 
of patients had left atrial size of more than 5 Cm but 
in 2 patients the sizes were relatively small for the 
same degrees of stenosis and in 5 patients the sizes 
were beyond 6.5 Cm with relatively less stenosis.  

Severe mitral valve gradient (more than 10 
mm Hg) was observed in 66 (60%) patients, 31 
(28.2%) patients had moderate Mitral Valve Gradient 
(MVG) between 5 and 10, and 13 (11.8%) had mild 
MVG (less than 5 mm Hg) respectively. 

High Pulmonary artery pressure (PAP) 
(above 50 mm Hg) was observed in 49 (44.5%) 
patients, moderate in 40 (36.4%) patients and mild in 
21 (19.1%) patient pulmonary pressure was high in 
patients of severe mitral stenosis. With in the mitral 
stenosis patients group it was higher in those having 
severe mitral stenosis. The patients having small left 
atrium had a higher PAP for the same degree of 
mitral stenosis. PAP was also higher in patients of 
high mitral valve gradient for the same degree of 
mitral stenosis. PAP was found to be high in patient 
with atria fibrillation then in sinus arrhythmia. 

DISCUSSION 
Rheumatic heart disease is the most frequent cause of 
abnormal valvular function. Acquired mitral stenosis 
(MS), or mitral valve stenosis, is virtually 
synonymous with rheumatic heart disease. Current 
estimates indicate that the prevalence of rheumatic 
fever in the United States is less than 1 case per 
100,000 people. A steady decline has been observed 
in the incidence of rheumatic fever and, thus, in 
acquired MS. In some developing countries, such as 
India, the prevalence of rheumatic fever is 100–150 
cases per 100,000 people. Following development of 
rheumatic heart disease, evidence of MS may 
develop as early as the teenage years, presumably 
because of a more aggressive initial attack and/or 
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recurrent bouts of rheumatic fever (consequences of 
suboptimal or absent antibiotic prophylaxis). In some 
developing countries, the prevalence of rheumatic 
heart disease in children is 5–15 cases per 1,000 
people.12,13 

Our study was a hospital based study and we 
calculated the prevalence of MS in patients of 
Referral centre (RC). The results showed that among 
the RC patients around half of them developed pure 
mitral stenosis and the mean age of those having pure 
MS was 25 years.  

Both the frequency of MS observed in our 
study and the mean age of the patients was higher as 
compared to other studies. The frequency of severe 
mitral stenosis was above 48% in our study. The 
main reasons for this high frequency may be late 
diagnosis and Poor rheumatic fever prophylaxis 
which can be attributed to the failure to diagnose and 
treat at the primary or secondary health centres.6,14 

Most of the patients in our study was 
diagnosed for MS incidentally when they got 
admitted in hospital for some other cause mostly 
during pregnancy, which may be attributed to the 
high age of diagnosis of MS as compared to other 
studies which were mostly done in developed 
countries having better diagnostic facilities.13,15 

LA size and its relationship with mitral 
valve gradient and mitral valve area has been 
reported in different studies and the results varied 
across the studies.16–19 LA size depends on how much 
time is taken for that stenosis to develop. It would 
take less time if the load of infection is high or when 
the virulence of organism is high when the patient is 
immune-compromised, but LA may not enlarge to 
the same degree which may result in high pressure in 
left atrium and any clinical condition causing 
tachycardia may result in pulmonary oedema.16,20 
Contrary to  that if the organisms are of low virulence 
or when the patients are immuno-competent, stenosis 
may develop slowly and left atrium get enough time 
to dilate which can accommodate large volume of 
blood without any increase in LA pressure, such 
patients become symptomatic very late in their course 
of disease.21,22 

Mitral valve showed a linear relationship 
with heart rate, the higher the rate the higher was the 
gradient across the mitral valve. Mitral valve gradient 
has reverse relationship with mitral valve area, the 
lesser the mitral valve area the greater was the 
gradient. Mitral valve gradient was high when LA 
size was small for the same degree of mitral valve 
area. Mitral valve gradient was low in patient with 
enlarged left atrial size for the same degree of mitral 
valve area the findings were consistent with other 
studies.10,12 

Mitral valve gradient and pulmonary artery 
pressure was higher in patients having severe MS. 
The same observation was reported by Lue in a study 
to asses the Long term outcome of patients with 
rheumatic fever.14 

CONCLUSION 
Rheumatic carditis is a deadly disease, especially 
when it involves the young females in their child 
bearing age having very high morbidity and 
mortality. Measures should be taken to avoid its 
complication: 

RECOMMENDATIONS  
1. Facilities should be present at least at the 

secondary health centres for prevention, proper 
diagnosis and management of rheumatic fever and 
RHD.15 

2. Health authorities should bar range refreshing 
courses for the health personal working in primary 
and secondary health centre every 2–3 years and 
should be given certificate for practice only when 
they attend such courses. 

3. Medicine for such patients should be available at 
the primary health centre free of cost. 

4. Intervention when required should be available at 
each tertiary care centre free of cost or at least in 
affordable cost to a common man. 

5. Policy interventions to control this cardiovascular 
epidemic and raising public awareness about 
various cardiovascular diseases. 
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