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ABSTRACT 

Objective: To analyze the impact of PTMC on hemodynamic and anatomic outcomes. 

Study Design: A descriptive observational study 

Place and Duration of Study: This study was conducted at the Cardiology Department, Nishtar Medical University 

& Hospital Multan & CPE Institute of Cardiology, Multan from June 2020 to June 2021. 

Materials and Methods: The study included fifty patients with isolated rheumatic mitral stenosis who underwent 

PTMC. The study included fifty patients with isolated rheumatic mitral stenosis who underwent PTMC. Mitral valve 

area, TMVG, and size of LA are measured in all patients through 2D transthoracic echo (with Toshiba Xario 2100). 

Echo was done before and 24 hours after PTMC. LA pressures before and after PTMC were measured in the  

cath lab. 

Results: The mean age of the subjects was 35.24±8.75 years. A number of male patients were 29 while that of 

females was 21. MV area before PTMC was .92±.087 cm2 which expanded to 1.68±.15 cm2 six weeks after PTMC. 

LA pressures after PTMC was also significantly reduced, it decreased from 25.8±7.4 mmHg before PTMC to 

10.87±5.7 mmHg after it (p-value <0.001). Pulmonary artery systolic pressure and TMVG were also significantly 

reduced after PTMC. 

Conclusion: For managing patients with rheumatic MS, PTMC is found to be effective and safe. It significantly 

improves hemodynamic and anatomic outcomes in these patients. 
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INTRODUCTION 

Mitral valve stenosis (MVS) is one of the most 
common complications of rheumatic fever (RF)1 
Although in developed states, the rate of RF has 
decreased dramatically2, but still a prevalent health 
condition in developing nations. In Pakistan, about 
2.2% of people suffer from RF, while every 1.8 in 1000 
people are reportedly diagnosed with rheumatic heart 
disease (RHD)3,4.  
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Symptoms of RHD appear long after the occurrence of 

the disease. Mitral stenosis results in pulmonary 

hypertension as flow across the valve decreases leading 

to blood backflow.5 In most patients symptoms of RHD 

(NYHA class IV) are observed after fifteen years. In 

MS with a favorable prognosis, the standard treatment 

procedure is  

Percutaneous trans luminal mitral commissurotomy 

(PTMC).6,7At advanced stages like high Wilkin's score 

or moderate to severe mitral regurgitation, surgery is 

mostly recommended. The success of PTMC is usually 

determined by the Trans-mitral valve gradient 

(TMVG). The success of the procedure is indicated by 

the major difference in pre and post-operative value of 

TMVG value. 

MATERIALS AND METHODS 

A descriptive observational study was conducted from 

June 2020 to June 2021 in NMU & CPE Institute of 

Cardiology. The study included fifty patients with 

isolated rheumatic mitral stenosis who underwent 

PTMC. Those aged more than 50 years, having spinal 

deformity and both aortic and mitral valve disease were 

excluded. Written consent was taken from all the 
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included patients. Approval from the ethical board was 

also sought before conducting the study.  

Mitral valve area, TMVG, and size of LA are measured 

in all patients through 2D transthoracic echo (with 

Toshiba Xario 2100). Echo was done before and 24 

hours after PTMC. LA pressures before and after 

PTMC were measured in the cath lab. SPSS v23 was 

used for all readings. Pre and post-PTMC values were 

compared using paired sample statistics. 

RESULTS 

The mean age of the subjects was 35.24±8.75 years. 

The number of male patients was 29 while that of 

females was 21. In 13 patients with mitral stenosis, pre-

operative arterial fibrillation was diagnosed. MV area 

before PTMC was .92±.087 cm2 which expanded to 

1.68±.15 cm2 six weeks after PTMC. LA pressures after 

PTMC was also significantly reduced, it decreased from 

25.8±7.4 mmHg before PTMC to 10.87±5.7 mmHg 

after it (p-value <0.001). Pulmonary artery systolic 

pressure and TMVG were also significantly reduced 

after PTMC. (Table 1) 

Table No.1: Study variables - Pulmonary artery 

systolic pressure and TMVG after PTMC 

Study 

Variable 

Pre-PTMC Post-

PTMC 

P-

value 

Mitral Valve 

Area (cm2) 

.92±.087 1.68±.15 <.001 

LA area (cm) 4.68±.88 4.42±.07 .001 

LA Pressure 

(mmHg) 

25.8±7.4 10.87±5.7 <.001 

TMVG 

(mmHg) 

16.78±3.72 5.66±1.43 <.001 

Pulmonary 

Artery Systolic 

Pressure 

(mmHg) 

53.22±30.44 30.76±9.0 <.001 

DISCUSSION 

The rheumatic mitral stenosis is highly related to 

changes in the anatomy of LA and electrophysiological 

shifts resulting from an increase in LA afterload and its 

direct association with RHD.8,9 There also is an 

increased risk of AF because of these changes. In this 

study, 26% of patients had AF before PTMC. Another 

study showed that 23.55 patients had PF pre-PTMC.10 

Inoue et al was the first to report PTMC in 1984 and 

since then it became the treatment of choice for 

managing moderate to severe MS.11 It is significant in 

reducing mortality and morbidity.12,13 Moreover, 

according to the studies PTMC is also significant in 

reducing the risk of AF in the long term.14 The focus of 

our study was to analyze the impact of PTMC on 

hemodynamic factors. The present study shows that 

TMVG was significantly reduced from 17.88±2.71 

before PTMC to 4.65±1.44 mm Hg after it. LA area 

was also reduced from 4.68±.88  cm to 4.42±.07 cm.   

 Another study also demonstrates the significant impact 

of PTMC on hemodynamic outcomes. According to the 

results, MV area increased from .8± .088 cm2  pre 

PTMC to 1.77±0.14cm2 after it. LA diameter decreased 

from 5.66±.83cm before PTMC to 4.33± .07 cm after it. 

Right ventricular systolic pressure (RVSP) also 

changed from 62.34±10.98 mmHg before PTMC to 

57.51± 9.67 mmHg 24 hours after it and to 46.49±7.83 

mmHg 6 months after it.10 Another study also found 

that PTMC significantly improves hemodynamic and 

anatomic factors in MS patients. It was found that the 

diameter of LA was reduced from 46.33±6.35 mm to 

41.19±5.66 mm after PTMC, and PAP was also 

significantly reduced from 55.23±30.65 mmHg to 

29.77±9.10 mmHg.15 

Another study was conducted on follow-up of the 

patients who had undergone PTMC, it was found that 

young age is associated with good outcomes and in 

71% of patients, improvement was seen. Within 6 

months of the procedure, the restenosis rate was 8.33% 

and the mortality rate was 7.14%. Moreover, patients 

undergoing PTMC for restenosis had a better survival 

rate than those undergoing MV replacement.16 Studies 

have shown that long-term follow-up shows favorable 

results of PTMC.17 The limitation of our study is that 

patients were followed up for 1 week only and not for 

the long term. 

CONCLUSION 

For managing patients with rheumatic MS, PTMC is 

found to be effective and safe. It significantly improves 

hemodynamic and anatomic outcomes in these patients. 

Author’s Contribution: 

Concept & Design of Study: Muhammad Shahid 

Drafting: Hadi Yousuf Saeed, 
Fawad Qadir 

Data Analysis: Zahid Iqbal, Liaqat Ali, 
Hafiz Abdul Kabir 

Revisiting Critically: Muhammad Shahid, 

Hadi Yousuf Saeed 

Final Approval of version: Muhammad Shahid 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Aurakzai HA, Hameed S, Shahbaz A, Gohar S, 

Qureshi M, Khan H, et al. Echocardiographic 

profile of rheumatic heart disease at a tertiary 

cardiac centre. J Ayub Med Coll Abbottabad 

2009;21(3):122-6. 

2. Woldu B, Bloomfield GS. Rheumatic heart disease 

in the twenty-first century. Curr Cardiol Rep 

2016;18(10):96. 



Med. Forum, Vol. 33, No. 3 67 March, 2022 

3. Carapetis JR. Rheumatic heart disease in Asia. 

Circulation 2008;118:2748–53. 

4. Seckeler MD, Hoke TR. The worldwide 

epidemiology of acute rheumatic fever and 

rheumatic heart disease. Clin Epidemiol 2011;3:67. 

5. Maeder MT, Weber L, Buser M, Gerhard M, 

Haager PK, Maisano F, et al. Pulmonary 

hypertension in aortic and mitral valve disease. 

Front Cardiovasc Med 2018;5:40. 

6. Ribeiro PA, Fawzy ME, Arafat MA, Dunn B, 

Sriram R, Mercer E, et al. Comparison of mitral 

valve area results of balloon mitral valvotomy 

using the Inoue and double balloon techniques. Am 

J Cardiol 1991;68(6):687-8. 

7. Nobuyoshi M, Arita T, Shirai S-i, Hamasaki N, 

Yokoi H, Iwabuchi M, et al. Percutaneous balloon 

mitral valvuloplasty: a review. Circulation 2009; 

119(8):e211-e9. 

8. Beig JR, Tramboo NA, Rather HA, Hafeez I, 

Ananth V, Lone AA, et al. Immediate effect of 

percutaneous transvenous mitral commissurotomy 

on atrial electromechanical delay and P-wave 

dispersion in patients with severe mitral stenosis. 

Ind Heart J 2015;67 Suppl 2(Suppl 2):S46-S54. 

9. John B, Stiles MK, Kuklik P, Chandy ST, Young 

GD, Mackenzie L, et al. Electrical remodelling of 

the left and right atria due to rheumatic mitral 

stenosis. Eur Heart J 2008;29(18):2234-43. 

10. Zeb S, Ashraf T, Hashim M, Rizvi SNH. 

Regression of right ventricular systolic pressure 

after successful percutaneous mitral 

commissurotomy in patients with isolated severe 

mitral stenosis. Pak J Med Sci 2017;33(3):529-33. 

11. Inoue K, Owaki T, Nakamura T, Kitamura F, 

Miyamoto N. Clinical application of transvenous 

mitral commissurotomy by a new balloon catheter. 

J Thorac Cardiovasc Surg 1984;87(3):394-402. 

12. Fawzy ME, Hegazy H, Shoukri M, El Shaer F, 

ElDali A, Al-Amri M. Long-term clinical and 

echocardiographic results after successful mitral 

balloon valvotomy and predictors of long-term 

outcome. Eur Heart J 2005;26(16):1647-52. 

13. Iung B, Garbarz E, Michaud P, Helou S, Farah B, 

Berdah P, et al. Late results of percutaneous mitral 

commissurotomy in a series of 1024 patients: 

analysis of late clinical deterioration: frequency, 

anatomic findings, and predictive factors. 

Circulation 1999;99(25):3272-8. 

14. Eid Fawzy M, Shoukri M, Al Sergani H, Fadel B, 

Eldali A, Al Amri M, et al. Favorable effect of 

balloon mitral valvuloplasty on the incidence of 

atrial fibrillation in patients with severe mitral 

stenosis. Catheter Cardiovasc Interv 2006; 

68(4):536-41. 

15. Khan US, Islam AM, Majumder AAS. Effect of 

Successful Percutaneous Transvenous Mitral 

Commissurotomy on Pulmonary Function. 

Bangladesh Heart J 2017;32(1):45-9. 

16. Khan I, Shah B, Dar MH, Khan A, Iftekhar MF, 

Sami A. Clinical and Echocardiographic Follow-up 

after Successful Percutaneous Transvenous Mitral 

Commissurotomy. Cureus 2017;9(9):e1726. 

17. Omar A, Ariff A, Zambahari R, Ali RM. Abstract 

20155: 15-year Outcomes and Predictors of 

Success for Percutaneous Mitral Commissurotomy 

for Rheumatic Mitral Stenosis. Circulation 2014; 

130(suppl_2):A20155-A. 

 


