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Abstract
Background: Rheumatic fever and rheumatic heart disease continue to be the major health problem in all developing countries including Bangladesh. Rheumatic mitral stenosis is a very common problem in our population having an incidence of 54 percent among rheumatic heart disease with a female preponderance of 2:1. Percutaneous balloon mitral commissurotomy is appealing because the mechanism of valve dilation closely parallels the mechanism of surgical mitral commissurotomy. We aimed to study  the clinical,  echocardiographic and hemodynamic profile    of patients  with  symptomatic moderate to severe  rheumatic mitral stenosis in  our population who undergone percutaneous transvenous mitral commissurotomy (PTMC) 
Methods : A prospective study was done in National Institute of Cardiovascular Diseases, Dhaka, Bangladesh and Al- Helal Heart Institute, Mirpur, Dhaka  during the period of August  2003  to December  2014. Sixteen hundred and fifty (1650) patients with rheumatic mitral stenosis undergoing  PTMC were evaluated clinically , by echocardiography and by catheter before the  procedure. 
Results: Mean age of the study population was 28.43 ± 10.21 years , range of study population was 14-68 years. Most of the population are female (82%). 60% patients presented with pure MS, 65% presented with NYHA class 3-4 group. 84% patients presented with Wilkins Echo score ≤ 8. Mean mitral valve area was  0.81 ± 0.14 cm2   as measured by echocardiography. Mitral valve gradient was  27.46 ± 04.94 mm Hg before PTMC. Left atrial size was 37.25 ± 08.62 mm.   Mean left atrial pressure as recorded by catheter before PTMC  was 30.99 ± 08.37 mm Hg. Mean aortic pressure was 90 ± 05 mm Hg before the procedure. 
Conclusion: Most of the patients were young, female, dysnoeic with NYHA class 3-4  and low Wilkins Echo score.
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Introduction 

Rheumatic fever and rheumatic heart disease continue to be the major health problem in all
developing countries including Bangladesh. The epidemiology of rheumatic fever/rheumatic heart
disease constitutes 34% of total hospital admission of cardiovascular diseases in Bangladesh1. Its incidence is 26 percent and ranks second among all the cardiovascular disease in our country2, 3.
Rheumatic mitral stenosis is a very common problem in our population having an incidence of 54 percent among rheumatic heart disease with a female preponderance of 2:14. Population survey done during late 1980 in Bangladesh showed a prevalence of rheumatic fever/rheumatic heart diseases in a mixed population of 7.5 to 7.8 per thousand2.
The concept of mitral commissurotomy was first proposed by Brunton in 1902,5 and successful
surgical mitral commissurotomy was performed in the 1920s.5-8 By the late 1940s, transatrial
and transventricular closed surgical commissurotomy had become accepted procedures.9-11 Early and longterm clinical follow-up of these patients demonstrated that closed and open surgical mitral commissurotomy dramatically improved their functional status and longevity.12-15
Soon after the development of percutaneous balloon dilatation of arterial stenoses,16 balloon dilatation of stenotic pulmonic and aortic valves was reported in pediatric17-21 and adult patients and of rheumatic mitral valves in adolescents and young adults.22,23
Percutaneous balloon mitral commissurotomy is appealing because the mechanism of valve dilation closely parallels the mechanism of surgical mitral commissurotomy.24 The technique of balloon mitral commissurotomy has evolved rapidly, with improvements in balloons,25 guide wires, and the application of double-balloon techniques.26,27 Several investigators have reported improved hemodynamics and low procedure-related morbidity in patients with isolated mitral stenosis. Because PTMC and closed surgical commissurotomy have the same mechanism, one can expect that these two methods will share the same immediate and, it is hoped, long term results.28-29

The present study was done to assess the immediate haemodynamic and echocardiographic outcome of percutaneous transvenous mitral commissurotomy (PTMC) in three hundred and thirty five (335)  patients  with  symptomatic severe  rheumatic mitral stenosis in National Institute of Cardiovascular Diseases, Dhaka, Bangladesh and Al- Helal Heart Institute, Mirpur, Dhaka  during the period of August  2003  to May 2012. 






Methods

Patients with symptomatic severe mitral stenosis who underwent PTMC were included in the study. Patients were included in the study after physical examination and echocardiographic evaluation. All baseline data were recorded. Exclusion criteria for the study were mitral regurgitation >grade 2, aortic regurgitation >grade 2, left atrial thrombus, Wilkins-Weyman echo score >10 and significant calcification in valve commissures. Informed written consent was taken before the procedure. All patients who had mitral valvotomy were entered into the study. All procedures were done through right femoral vein via the transeptal puncture. Inoue  balloon was used. Each balloon was used several times after proper sterilization. 
Echo scoring was done according to Wilkins-Weyman echo scoring system. Four parameters of scoring system are leaflet mobility, leaflet thickening, subvalvular thickening and valvular calcification. The total score is derived from analysis of the parameters, which are graded from 0 (normal) to 4 according to specified criteria.
Successful PTMC was defined as resultant mitral valve area > 1.5 cm2 and more than 50% increase in mitral valve area.
Echocardiography was done both before and after the procedure to evaluate left atrial size, mitral valve area, mitral valve gradient and mitral regurgitation. During the procedure left atrial pressure and aortic pressure were recorded both before and after balloon dilatation. Any complication during or after PTMC were also recorded. Patients were evaluated clinically and by echocardiography about  3-5 days after procedure and at discharge from hospital.

Preprocedural evaluation

Echocardiography:
• Echo was done by one expert using 2.8/3.5 MHz convex transducer by Vivid S5 GE machine.
• Mitral valve area was calculated by planimetry method in short-axis view and also by pressure
   half- time(PHT) method.
• Mitral valve morphology was studied extensively by several methods.
• Mean and peak pressure gradients across the mitral valve were calculated using CW Doppler.
• Pulmonary artery systolic pressure (PASP) was measured considering the tricuspid regurgitation by CW   
   Doppler.
• Colour flow imaging was done. Patients with >grade II MR, > grade II AR and significant aortic  stenosis    
   were excluded.
• 2D, M mode study: LA diameter was calculated and LV study was done, including LVEF%.
• TEE was done before procedures in suspected cases of LA thrombus and all atrial fibrillation cases.


Procedure (PTMC)

1) PTMC was done with all aseptic precautions through femoral approach under local  anaesthesia.
2) Following pressure studies were done during the procedure: aorta, LV, RV, PA and LA; LV/
    LA gradient calculated.
3) A simple balloon sizing method based on body height for selection of appropriate size balloon
catheter was used:
Balloon size =  Height in cm
                        ---------------      + 10
                          10
Post procedural  evaluation

1) 2D, M mode, PW, CW Doppler and colour flow imaging were done immediately 3 days after PTMC
to evaluate all echocardiographic parameters, which were taken before the procedures.
2) Successful procedure was defined as increased in mitral valve area (MVA) to > 1.5 cm2 or > 50
percent increase in MVA.


Results

Patient population :
Three hundred and thirty five  patients undergoing PTMC were included in this study. Among them majority (81%) were female (Table-1). Highest number (44%) of patients belonged to 25-34 years age group (Fig-IV). 

Table-I
Baseline demographic characteristics
Parameters	Features
Age 	
	Mean age	28.31 ± 11.21 years
	Range	14-58 years
	
Sex	
	Male 	60  (19%)
	Female	255  (81%)



NYHA status :

Pateints were classified in 4 groups according to NYHA classification before PTMC .  Majority of patients belonged to NYHA class III before PTMC. There was symptomatic improvement in all patients after PTMC.
Table-II
Baseline clinical and echocardiographic characterisrics
Parameter 	Number (Percent)
RHD status	
	Pure MS	204  (61%)
	MS with   MR<Grade2	131 (39%)
NYHA status	
	Class I-II	117  (35%)
	Class III-IV	218 (65%)
Wilkin’s Echo score	
	4-6	120 (36%)
	7-8	161 (48%)
	9-10	  54 (16%)





Echocardiographic findings:

Echocardiography was done 1 day before PTMC  and 3 days after, to compare the outcome of the procedure. Symptomatic severe mitral stenosis patients who did not have any exclusion criteria were selected for PTMC. Patients with MR grade ≤ 2 and AR grade ≤ 2 were also included for the procedure. Patients with high grade MR or AR or with severe calcification of mitral valve or with left atrial thrombus were excluded. Most patients had echo score <8, although some patients had echo score between 9-10 were also included for PTMC .
Before PTMC mean mitral valve area was 0.82 ± 0.11 cm2 (range 0.5-1.2 cm2). After PTMC mean mitral valve area was 1.75 ± 0.27  cm2 (range 1.2-2.3 cm2) (Table- III).
Mean mitral valve gradient was 26.23±5.69 mm Hg (range 34-58 mm) before the procedure, which reduced to 11.73 ± 4.25 mm Hg (range 05-20 mm) after PTMC. 
Mean left atrial size was 48.27 ± 07.76 mm (range 37-58 mm). After PTMC mean left atrial size reduced to 30.25 ± 08.52 mm (range 29-48 mm).
Ejection fraction was also recorded before and after PTMC. There was no significant change in ejection fraction after the procedure.

Table-III
Haemodynamic parameters
Parameters	Pre PTMC	   Post PTMC	              P value
MVA (cm2)	0.82 ± 0.11	  1.75 ± 0.27	                <0.01
MVG (mm Hg)	26.23±5.69	  11.73 ± 4.25              <0.01
LA size (mm)	48.27 ± 07.76	  30.25 ± 08.52	            <0.05

*MVA-mitral valve area,  MVG- mitral valve gradient,  LA-left atrium









Cardiac cath findings :
Table- IV
Haemodynamic parameters
Parameters	Pre PTMC	Post PTMC	   P value
LA pressure 	31.99 ± 08.37	14.81 ± 06.28	   <0.05
(mm Hg)
Aortic pressure 	90 ± 04	99 ± 06	   <0.05
(mm Hg)
  LA-left atrium

During PTMC left atrial pressure was recorded. Mean left atrial pressure before the procedure was 31.99 ± 08.37 mm Hg (range 15-46 mm). After PTMC left atrial pressure reduced to a mean of 14.81 ± 06.28mm Hg (range 07-39 mm) (Table-4).
Aortic pressure was recorded via a pigtail catheter placed in root of the aorta. Mean aortic pressure was 90 ± 04 mm Hg before PTMC  and it was 99 ± 06 mm Hg after the procedure.


Discussion
 
Although very uncommon in western world, rheumatic valvular heart disease is a major concern in developing countries. Unhygienic living condition, overcrowding, low socioeconomic condition all predispose to this disabling heart disease whose main victims are poor and young population. As we have seen most of the rheumatic heart disease patients came from lower socioeconomic society, they have difficulty in affording the modern treatment facilities. Valve replacement operation is very costly for many of them while those with pure mitral stenosis or mitral stenosis with mild mitral or aortic regurgitation are relatively fortunate as they can undergo PTMC procedure at a very low cost. The cost is further reduced by multiple use of one Inoue balloon catheter after proper sterilization.
Inoue and colleagues had showed that PTMC act in the same way as surgical commissurotomy by opening the fused commissures22. Since then a number of reports showed the efficacy of this procedure29-32. Fawzy and colleagues had showed that mitral valvotomy had excellent long term results in properly selected patients33. 
In our population we see significant increase in mitral valve area and significant drop of transmitral gradient after the procedure.



Conclusion

Rheumatic mitral stenosis is predominantly a disease of lower socioeconomic society. PTMC is a very cheap and effective procedure to obtain very good haemodynamic and clinical effects at a very short time and without much complications. The cost is even lowered by repeated use of single balloon without any adverse effects. PTMC is a very safe procedure if done with expert hand after proper patient selection and major surgery like valve replacement can be avoided which is a big burden for a patient both economically and psychologically. 
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