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ABSTRACT… Objectives: To evaluate the immediate outcomes of PTMC in patients with severe 
mitral valve stenosis. Study Design: Cross-sectional study. Setting: Ninety (90) subjects who 
underwent PTMC in Cardiac Catheterization Department of CPE Institute of Cardiology. Period: 
June 2008 to June 2011. Methods:  Patients with severe MS having mitral valve (MV) area <1.0 
cm2 and having morphology suitable for PTMC in the absence of regurgitation and left atrial clot 
were included in this study. An increase in mitral valve area more than 50% of the baseline area 
without the development of moderate to severe MR was considered as the procedural success. 
Data were analyzed using SPSS V19. Pre and post procedural outcomes were measured using 
paired sample t-test. Results: There were a total number of ninety (90) patients in this study. 
Mean age of subjects was 28.08+9.61 years. There were more females 59 (65.5%) as compared 
to only 31 (34.5%) males. There was significant increase in mitral valve area, 1.83+0.36 cm2 

post-PTMC versus 0.63+0.17 cm2 pre-PTMC (p-value <0.001). There was significant decrease 
in Peak pressure gradient (PPG) from 28.31+6.01 mmHg to 12.85+3.20 mmHg after PTMC 
(p-value <0.001). There were also significant reductions in mean pressure gradient and 
pulmonary artery systolic pressures after PTMC with p-value <0.001 and <0.001 respectively. 
PTMC was successful in 87 (97.7%) patients and it failed in only 3 (3.3%) patients. Conclusion: 
PTMC is an excellent treatment option regarding optimal outcomes and success rate in patients 
of severe mitral stenosis especially when performed by experienced interventionists.

Key words: Mitral Stenosis, Percutaneous Transvenous Mitral Commissurotomy (PTMC), 
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INTRODUCTION
Mitral valve Stenosis (MS) is known to be the 
commonest long term complication of rheumatic 
fever.1 About 25% of subjects are presented with 
isolated mitral stenosis (MS) and additional 40% 
are presented with combined mitral stenosis and 
regurgitation.2,3 Medical treatment, percutaneous 
transvenous mitral commissurotomy (PTMC) and 
surgery are the three different treatment modalities 
for the management of MS depending upon the 
severity of the disease.4 PTMC is a non-surgical 
minimally invasive procedure of choice in patients 
with severe MS. Recent AHA/ACC guidelines 
have recommended PTMC as class-I indication 
for severe MS patients, if the morphology of the 
valve is favourable for PTMC and in the absence 
of atrial thrombus and mitral regurgitation.5 The 
success rate PTMC is greater in patients with 

thin and pliable mitral valve leaflets The results 
are comparable with open and closed mitral 
valvotomy if the patient selection is accurate.6,7

Echo-cardiography is the most widely used tool 
for the evaluation of mitral valve disease and for 
selecting the appropriate patients for PTMC. The 
outcomes of PTMC are better in patients having 
low echocardiographic score.8 Very few data is 
available from Pakistan regarding outcomes of 
PTMC for severe MS. So in this study we evaluated 
the immediate outcomes of PTMC in patients with 
severe mitral valve stenosis.

METHODS
This cross-sectional study was carried out on 
ninety (90) subjects who underwent PTMC 
in cardiac catheterization department of CPE 
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Institute of Cardiology from September 2014 to 
June 2015. Patients with severe MS having mitral 
valve (MV) area <1.0 cm2 and having morphology 
suitable for PTMC in the absence of regurgitation 
and left atrial clot were included in this study.

In all patients PTMC was done under local 
anesthesia using right femoral venous approach. 
Self-positioning Inoue balloon was selected for 
commissurotomy in all patients. Balloon diameter 
was selected by using the following equation; 
[Balloon Size (mm) = Height in cm/10 +10]. Initial 
inflation was started at 1 to 2 mm less than the 
maximum diameter of balloon. The balloon was 
inflated to the maximum diameter in 2nd attempt, if 
hemodynamic outcomes were sub-optimal in 1st 
attempt. All hemodynamic measurements were 
repeated after the procedure.

Post-procedural echocardiography was done to 
evaluate post-procedural MV area, peak mitral 
valve pressure gradient and mitral regurgitation 
after 24 hours of the procedure. An increase in 
mitral valve area more than 50% of the baseline 
area without the development of moderate to 
severe MR was considered as the procedural 
success 

Data were analyzed using SPSS V19. Pre and 
post procedural outcomes were measured using 
paired sample t-test. 

RESULTS
There were a total number of ninety (90) patients in 
this study. Mean age of subjects was 28.08+9.61 
years. There were more females 59 (65.5%) as 
compared to only 31 (34.5%) males. Mean mitral 
valve area pre-PTMC was 0.63+1.17 cm2 Mean 
pre-procedural echo score was 7.81+1.15. Mean 
left atrial size was 47.78+3.73 mm before the 
procedure. After 24 hours of PTMC, mean mitral 
valve size and peak pressure gradient across 
mitral valve was measured and compared with 
the pre-operative value. There was significant 
increase in mitral valve area after PTMC. Mitral 
valve area was 1.83+0.36 cm2 post-PTMC versus 
0.63+0.17 cm2 pre-PTMC (p-value <0.001). 
There was significant decrease in Peak pressure 

gradient (PPG) after PTMC, peak pressure 
gradient dropped from 28.31+6.01 mmHg to 
12.85+3.20 mmHg after PTMC and this was a 
statistically significant decrease in PPG (p-value 
<0.001). Mean pressure gradient dropped 
from 15.23+3.81 mmHg to 4.01+1.32 mmHg 
after PTMC (p-value <0.001). There was also a 
significant decrease in pulmonary artery systolic 
pressures after the procedure. Pulmonary artery 
systolic pressure decreased to 33.89+9.68 
mmHg from its baseline value of 75.65+15.78 
mmHg after PTMC (p-value <0.001). PTMC was 
successful in 87 (97.7%) patients and it failed in 
only 3 (3.3%) patients. There was only 1 (1.11%) 
patient in whom severe MR occurred during the 
procedure and mitral valve replacement was 
done. There was no in-hospital mortality.

Variable Name Value
Age (Years) 28.08+9.61
Female Gender (%) 59 (65.5%)
Male Gender (%) 31 (34.5%)
Mitral Valve Area (cm2) 0.63+1.17
Peak Pressure Gradient (mmHg) 28.31+6.01
Mean Pressure Gradient (mmHg) 15.23+3.81
Pulmonary Artery Systolic Pressure 
(mmHg) 75.65+15.78

Pre-procedure Echo Score 7.81+1.15
Left Atrial Size (mm) 47.78+3.73

Table-I. Pre-ptmc characteristics of patients.

Variable 
Name

Pre-
procedure

Post-
procedure P-Value

Mitral Valve 
Area (cm2) 0.63+0.17 1.83+0.36 <0.001

Peak 
Pressure 
Gradient 
(mmHg)

28.31+6.01 12.85+3.20 <0.001

Mean 
Pressure 
Gradient

15.23+3.81 4.01+1.32 <0.001

Pulmonary 
Artery 
Systolic 
Pressure 
(mmHg)

75.65+15.78 33.89+9.68 <0.001

Table-II. Comparison of pre-ptmc and post-ptmc 
variables.
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DISCUSSION
Isolated mitral stenosis is a well-established 
complication of rheumatic fever. Incidence of 
rheumatic fever is declining in modern countries 
but is still common in developing countries. In 
Pakistan, the prevalence of rheumatic fever is 
about 2.2% so the incidence of rheumatic heart 
disease is also high.9 The worldwide prevalence 
of rheumatic heart disease has been reported 
to be 18.6/1000 with variations among different 
geographic regions.9-13 Females are most likely to 
develop mitral stenosis as compared to males.14

PTMC is a minimal invasive procedure performed 
through interatrial septal puncture for opening 
the mitral valve area with no or minimum number 
of complications.15 In this study, we evaluated the 
immediate post-procedural outcomes of PTMC 
in patients with significant mitral stenosis. Small 
residual ASD after interatrial septal puncture are 
left in only 5% of the patients, most of these are 
closed or decreased with the passage of time and 
the defect is very rarely large enough to cause 
right sided heart failure.16 

In our study, there were more females 65.5% 
as compared to males. Other studies have also 
concluded female predominance in patients who 
underwent PTMC. In these studies, the proportion 
of female population has been reported to be 65 
to 88%.14,17,18 In our study, pre-procedural MV 
area was less as compared to other studies. 
In our study, the mean MV area was 0.63 cm2. 
While in other studies the mitral valve area has 

been reported from 0.77 cm2 to 0.90 cm2.17,19 In 
our study, mean mitral valve area was less as 
compared to these studies.

We found significant increase in MV area after 
PTMC, it increased from 0.63+0.17 cm2 to 
1.83+0.36 cm2. Other studies have also shown 
similar results of increase in mitral valve area after 
PTMC.20 In our study, procedural success was 
achieved in 97.7% patients. Similar success rates 
of PTMC have been reported from Pakistan and 
from other countries. 

The risk of development of severe MR has been 
reported to be up to 8.4% during PTMC.21 In our 
study, severe MR occurred in only 1.11% patients. 
Taimur el al. also have reported lower incidence 
(1.7%) of severe MR during PTMC.22 From this it 
can be concluded that incident of severe MR may 
depends on the experience of cardiologists and 
the risk of MR is less in centers where PTMCs 
are done on large scale. In this study, we found 
significantly successful outcomes of percutaneous 
transvenous mitral commissurotomy in patients 
of moderate to severe mitral stenosis suitable for 
PTMC.

CONCLUSION
PTMC is an excellent treatment option regarding 
optimal outcomes and success rate in patients 
with severe mitral stenosis especially when 
performed by experienced interventionists.
Copyright© 15 Apr, 2017.

REFERENCES
1. Olson LJ, Subramanian R, Ackermann DM, Orszulak 

TA, Edwards WD, editors. Surgical pathology of the 
mitral valve: a study of 712 cases spanning 21 years. 
Mayo Clinic Proceedings; 1987: Elsevier.

2. Dare AJ, Harrity PJ, Tazelaar HD, Edwards WD, Mullany 
CJ. Evaluation of surgically excised mitral valves: 
Revised recommendations based on changing 
operative procedures in the 1990s. Human pathology. 
1993;24(12):1286-93.

3. Waller BF, Howard J, Fess S. Pathology of mitral 
valve stenosis and pure mitral regurgitation—Part I. 
Clinical cardiology. 1994;17(6):330-6.

4. Cubeddu RJ, Palacios IF. Percutaneous techniques 
for mitral valve disease. Cardiology clinics. 

Figure-1. Procedural success rate



Professional Med J 2017;24(6):850-854. www.theprofesional.com

SEVERE MITRAL STENOSIS

853

4

2010;28(1):139-53.

5. Jacobs AK, Anderson JL, Halperin JL. The evolution 
and future of ACC/AHA clinical practice guidelines: 
a 30-year journey: a report of the American College 
of Cardiology/American Heart Association Task 
Force on Practice Guidelines. Journal of the American 
College of Cardiology. 2014;64(13):1373-84.

6. Farhat MB, Ayari M, Maatouk F, Betbout F, Gamra H, 
Jarrar M, et al. Percutaneous balloon versus surgical 
closed and open mitral commissurotomy seven-year 
follow-up results of a randomized trial. Circulation. 
1998;97(3):245-50.

7. Reyes VP, Raju BS, Wynne J, Stephenson LW, Raju R, 
Fromm BS, et al. Percutaneous balloon valvuloplasty 
compared with open surgical commissurotomy for 
mitral stenosis. New England Journal of Medicine. 
1994;331(15):961-7.

8. Babu DS, Ranganayakulu K, Rajasekhar D, 
Vanajakshamma V, Kumar TP. Assessment of mitral 
valve commissural morphology by transoesophageal 
echocardiography predicts outcome after balloon 
mitral valvotomy. Indian heart journal. 2013;65(3):269-75.

9. Akhtar N, Sadiq M, Chagani H, Hafeez A, Rizvi F, 
Mehboob M. Guidelines for prevention of Rheumatic 
fever and rheumatic heart disease. Pak J Cardiol. 
2004;15(3):136-48.

10. Padmavati S. Rheumatic fever and rheumatic heart 
disease in India at the turn of the century. Indian heart 
journal. 2000;53(1):35-7.

11. Hasab AA, Jaffer A, Riyami AM. Rheumatic heart 
disease among Omani schoolchildren. 1997.

12. Al-Munibari AN, Nasher TM, Ismail SA, Mukhtar E-DA. 
Prevalence of rheumatic fever and rheumatic heart 
disease in Yemen. Asian Cardiovascular and Thoracic 
Annals. 2001;9(1):41-4.

13. Marijon E, Ou P, Celermajer DS, Ferreira B, Mocumbi 
AO, Jani D, et al. Prevalence of rheumatic heart 
disease detected by echocardiographic screening. 
New England Journal of Medicine. 2007;357(5):470-6.

14. GUL AM, Hafizullah M. Percutaneous Transmitral 
Balloon Commissurotomy [PTMC] Procedural 
Success and Immediate Results. Cell. 
2013;333(948):7717.

15. 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.

16. Carabello BA. Modern management of mitral stenosis. 
Circulation. 2005;112(3):432-7.

17. Ali M, Butt UM, Akram Z. Immediate outcomes of 
percutaneous transvenous mitral commissurotomy 
of patients withsevere mitral stenosis in different 
age groups. Pakistan Heart Journal. 2016;48(4).

18. Sriram SNMJ, Venkata BJ, Sadagopan T, Ramamurthy 
MT. Immediate, intermediate and long term clinical 
outcomes of percutaneous transvenous mitral 
commissurotomy. IJC Heart & Vasculature. 2015;6:66-
70.

19. Messika-Zeitoun D, Blanc J, Iung B, Brochet E, Cormier 
B, Himbert D, et al. Impact of degree of commissural 
opening after percutaneous mitral commissurotomy 
on long-term outcome. JACC: Cardiovascular Imaging. 
2009;2(1):1-7.

20. Sadeghian H, Salarifar M, Rezvanfard M, Nematipour E, 
Mardanloo AS, Poorhosseini H-R, et al. Percutaneous 
transvenous mitral commissurotomy: significance 
of echocardiographic assessment in prediction 
of immediate result. Archives of Iranian medicine. 
2012;15(10):629.

21. Chmielak Z, Kruk M, Demkow M, Kłopotowski M, Konka 
M, Ruzyłło W. Long-term follow-up of patients with 
percutaneous mitral commissurotomy. Kardiologia 
polska. 2008;66(5):525-30, discussion 31-2.

22. Taimur SDM, Karim MR, Haq MM, Ali ML, Mansur M, 
Chowdhury MZ, et al. Percutaneous Transvenous 
Mitral Commissurotomy: In-hospital Outcome of 
Patients with Mitral Stenosis. Ibrahim Cardiac Medical 
Journal. 2013;1(2):24-8.



Professional Med J 2017;24(6):850-854. www.theprofesional.com

SEVERE MITRAL STENOSIS

854

5

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. # Author-s Full Name Contribution to the paper Author=s Signature

1

2

3

4

5

6

Dr. Haroon Aziz Khan Babar

Dr. Abubakr Ali Saad

Dr. Zahid Rafique Butt

Dr. Zainab Khan

Saima Dastgeer

Dr. Muhammad Masood Iqbal

Supervised the whole 
study, Discussion, 
Methods.
Data analysis, introduction 
helped in discussion and 
material and methdos.
Helped in introduction, 
Data analysis, Material and 
methods.
Data collection, and helped 
in introduction writing.
Data analysis, Material and 
methdos designing. 
Helped in discussion and 
introduction writing.

“You cannot push anyone up 

the ladder unless he is willing to climb.”

Andrew Carnegie


