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Abstract: Valvular mitral stenosis is a common problem in Pakistan and other countries of the subcontinent. Severe symptomatic 

mitral stenosis requires either the replacement of the mitral valve surgically or by Percutaneous Transluminal Mitral 
Commissurotomy (PTMC). If the mitral valve is suitable anatomically that is with a low Wilkin's score then PTMC being less 
invasive is considered to be a more preferred option. Objective: This Study is conducted to determine the success rate of PTMC in 
patients having high Wilkin’s scores. Methods: A total number of 94 patients with mitral stenosis planned for PTMC were included. 
Data regarding baseline patient characteristics such as age, gender, mitral valve area (MVA), Wilkin’s score, transmitral valve 

pressure gradients, and status of mitral regurgitation were collected.  Patients with high Wilkin's score and high surgical risk 
undergoing PTMC were assessed by echocardiography after PTMC to determine its success as  MVA >1.5 cm2 and up to 50% 
decrease in transmitral valve pressure gradients and no worsening of MR by no more than one grade. Results: The mean age of 

patients included in this study was 44.40±14.19 years. Mean pre-operative MVPG of patients was 29.17±4.41 and post-operative 
MVPG was 7.55±3.74. The mean pre-operative MVA of patients was 0.73±0.10 cm2 and the mean post-operative MVA was 
1.78±0.40 cm2. There were 62 (65.96%) female and 32 (34.04%) male patients. The success of PTMC was achieved in 74 (78.72%). 

Conclusion: In the present study, we found a success rate of 78.7% in patients with a high Wilkins score of > 8. The procedure in 
this group of patients has an acceptable complication rate. 
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Introduction  

 

Valvular mitral stenosis is a common problem in Pakistan 

and other countries of the subcontinent, though in the 
Western World prevalence has declined significantly as a 

result of better hygiene (1). The prevalence of rheumatic 

fever in Pakistan is 14.6/900 population which is very high 
worldwide (2).  The mitral valve is the most commonly 

affected. In about 40% of cases, other heart valves are also 
affected along with the mitral valve. In about 25% of 

patients, mitral valve alone is affected (3). 

Mitral stenosis when severe and symptomatic, treatment is 

required both medically and also by either surgery or 
PTMC. In surgical therapy, the valve is replaced by a 

mechanical or bioprosthetic valve. PTMC is performed via 
a femoral vein under local anesthesia and is considerably 

less invasive than surgical MVR. Post-procedure morbidity 
is also considerably less with it. The only limitation of 

performing PTMC is the valve anatomy. An anatomically 

suitable valve has thin leaflets, is highly mobile, and 

calcification and thickness are minimal. Other parameters 
are subvalvular disease, presence of left atrial clot, and 

degree of mitral regurgitation. If these parameters are 
suitable, PTMC is preferred over surgical MVR (4).  PTMC 

is a class I indication in patients with pliable mitral valve 

with severe symptomatic mitral stenosis (4, 5).  

 Valve anatomy and its sub-components are assessed by 
Tran’s thoracic echocardiography (TTE) and Tran’s 

esophageal echocardiography (TOE).  Wilkin's score is 

derived comprising of 4 sub-components (thickness of 

valve, mobility, calcification grade, and sub valvular 

disease), valve suitability for performing PTMC is based on 

this score. If the score is equal to or less than 8, the valve is 
considered anatomically suitable for PTMC.  TOE is 

performed before the PTMC to see the LA clot and further 

assess MR if not appropriately assessed on TTE (6, 7). 
Routinely PTMC is advised in patients having Wilkin’s 

score equal to or less than (8). However, PTMC is now 
routinely being offered to patients having Wilkin’s score 

more than (8). Studies have reported results regarding the 

success rate in these patients. A study by Alvarado-PérezGS 

and Palacios-Rodríguez JM reported a success rate of 59.9% 
in patients having Wilkin’s score ≥9.8 while a study 

conducted by Mughal et al. reported a success rate of 86.2% 
in patients having Wilkin’s score ≥9.9 the present study 

aims to determine the success rate in patients undergoing 
PTMC having Wlikin’s score ≥9. The study is important 

because only limited data is published in Pakistan regarding 

the success rate of PTMC in patients with high Wilkin 

scores. So the results of this study will help able to know 
whether PTMC has an acceptable success rate in these 

patients and will help us to decide whether we should 
continue to do PTMC in these patients or we should 

consider other options of mitral valve treatment if the 

success rate is found to be low. The objective of the study 

was to determine the frequency of successful PTMC in 
patients having high Wilkin scores.  
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Methodology  

After getting approval from the institutional ethical review 
board and Informed consent, we selected 94 patients of 

mitral stenosis by non-probability consecutive sampling, 

who were planned for PTMC in the department of 

interventional cardiology of the hospital. The research was 

performed in the Department of Cardiology, Pervaiz Elhai 

Institute of cardiology, Bahawalpur between 18-Jan-2021 to 
17-July-2022. Patients of mitral stenosis between age 15-60 

years and of either gender were included. A heart valve 
meeting was conducted to document the treatment strategy. 

Patients having concomitant mitral regurgitation more than 
mild, left atrial clot, unable to carry out Tran’s esophageal 

echo, history of ischemic heart disease, and decided for 
MVR by the Institutional Heart Valve team were excluded 

from the study. Data regarding baseline patient 
characteristics such as age, gender, pre-op mitral valve area 

(MVA), Wilkin’s score, Tran’s mitral pressure gradients, 
and grade of mitral regurgitation were collected for each 

patient. In all patients, PTMC was done as per institutional 
guidelines. After PTMC all the patients were advised for 

follow-up after 72 hours of PTMC in the outdoor patient 
department. At follow-up echocardiography was done to 

determine the MVA, patients having MVA >1.5 cm2 

without significant MR and a decrease in mitral valve 

pressure gradient to 50% were documented as having 
successful PTMC.  

All the study-related data was noted on a pre-designed 
proforma. The collected information was analyzed with 

SPSS version 20.0, descriptive statistics were used to 

calculate the mean and standard deviation for quantitative 
variables like age, Wilkin’s score, Pre-op MVPG, and pre-

op MVA. Frequency and percentage were calculated for 

categorical variables i.e. gender, and success rate of PTMC.  
Effect modifiers such as age, gender, pre-op MVA, Wilkin’s 

score, and Pre-op MVPG were controlled through 

stratification. Post-stratification chi-square test was applied 
to determine the effect of these confounder variables on the 

success rate of PTMC. P-value ≤0.05 was taken as 
significant. 

Results 

The mean age of patients included in this study was 

44.40±14.19 years. The minimum age was 17 years and the 

maximum age was 60 years. Mean Wilkin’s score of 
patients was 9.22±0.89. The minimum score was 9 and the 

maximum score was 14. The mean pre-operative MVPG 
was 29.17±4.41. The minimum MVPG was 21 and the 

maximum MVPG was 45. The mean post-operative MVPG 

of patients was 7.55±3.74. The minimum MVPG was 03 

and the maximum MVPG was 20. The mean pre-operative 
MVA of patients was 0.73±0.10 cm2. The minimum MVA 

was 0.50 cm2 and the maximum MVA was 0.90 cm2. The 

mean post-operative MVA of patients was 1.78±0.40 cm2. 
The minimum MVA was 0.80 cm2 and the maximum MVA 

was 2.40 cm2 (Table 11). There were 62 (65.96%) female 

and 32 (34.04%) male patients. The success of PTMC was 
achieved in 74 (78.72%) and it was not achieved in 20 

(21.28%) patients. (Figure 1). Stratification of age was 

performed and no association was found of age with success 
of PTMC. In patients aged 17-45 years, success of PTMC 

was achieved in 38 patients, and in having aged 46-60 years, 
it was achieved in 36 patients. This difference was 

statistically insignificant with a p-value of 0.194. 
Stratification of gender was performed and no association 

was found between gender and with success of PTMC. In 
male patients, the success of PTMC was achieved in 25 

patients, and in female patients, it was achieved in 49 
patients. This difference was statistically insignificant with 

a p-value of 0.919. Table 2 
Stratification was also performed based on Wilkin’s score, 

MVPG, and MVA. There was no association was found 

between these variables and with success of PTMC (Table 
1). 

Table 1: Stratification of Wilkin’s score to determine the 

association of Wilkin’s score with the success rate of 

PTMC with age. 

Age 

group 

Successful 

PTMC 

Unsuccessful 

PTMC 

P value 

17-45  

(n=45) 

38 (84.4%) 7 (15.6)% 0.194 

45-60   

(n=49) 

36 (73.4%) 13 (26.6%) 0.09 

Table 2: Success of PTMC  

Wilkin's 

score 

Successful 

PTMC 

Unsuccessful 

PTMC 

P value 

8-11 (n= 
64) 

47(73%) 17 (27%) 0.59 

12 and 

above 

(n=30) 

27(80%) 3(10%) 0.43 

 

 

 

 

Figure 1: Success of PTMC as per defined criteria 
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Discussion 

 

Mitral valve stenosis is caused by many causes like 
rheumatic carditis, calcific degeneration, annular 

calcification, etc but rheumatic involvement is the main 
cause (10). PTMC is a balloon-based dilation that affects 

only rheumatic-based commissural fusion, so it is not useful 
in other cases. 

Wilkin's score via TTE is almost mandatory before PTMC 
to assess the anatomic characteristics of the valve (11).  

PTMC was first developed and proposed clinically by Inoue 
in 1984. Among other balloon dilatation techniques, the 

Inoue technique uses a single balloon anterogradely via 

septal puncture and is more accepted than other techniques. 
In our study, we took 94 connective patients with mitral 

valve stenosis with a mean valve area of 0.90± 0.1 cm2 

before the PTMC procedure. After valvotomy, it was 
increased to 1.77±0.4 cm2. The overall success rate was 

78.7%. Other parameters like LA pressure, pressure 

gradient across the mitral valve, and pulmonary pressures 
were decreased and there was significant improvement in 

clinical symptoms. Similar encouraging results were also 
reported in the NHLBI registry of 736 cases with mitral 

valve area improved significantly by PTMC. Mean MVA 

was1.09±0.29 cm2 before PTMC and post PTMC it was 

1.8±0.15 cm2 (12). Our findings are consistent with these 
and other studies. Likewise, SK Kundu et al showed that 

MVA increased by 31% post-PTMC with a marked 
significant reduction in TMPG (14). 

In the study of Sadeghian et al., unsuccessful results were 

obtained in 25.5% these unsuccessful results were due to 

suboptimal secondary MVA <1.5 cm2 and post-procedure 
MR grade >2 in 3.6%. They demonstrated the causes of 

unsuccessful results as higher Wilkin's score, old age, and 

larger LA size and valve thickness. Unsuccessful results 
were common with high Wilkin's score (13). This is in 

contrast to our study as the success rate was 78% with a high 

Wilkin's score. In our study, among unsuccessful results 
seen in 20 patients, the main reason was MVA less than 1.5 

cm2 which was seen in 18 patients, and the main reason was 
high calcium in 12 patients and high subvalvular disease 

component in 6 patients. 

Other patients have MR with more than 1 grade worsening. 

A study by Alvarado-Pérez GS and Palacios-Rodríguez JM 
in a study of 363 patients of mitral stenosis reported a 

success rate of 59.9% in patients having Wilkin’s score≥8.8  
While a study conducted by Mughal et al. in a study of 100 

patients reported a success rate of 86.2% in patients having 
Wilkin’s score ≥8.9  A study by Omar et al done in 2014 

also showed that PTMC was successful in patients with high 

Wilkin's score 14 These two studies showed high success 

rate with high Wilkin's score as shown by our study. In a 
series of 912 consecutive patients that were followed for 20 

years, independent predictors of primary endpoint included 
advanced NYHA class, age, lower MVA, previous valvular 

surgical history, the prevalence of MR, Wilkins score ≤8, 
raised mitral gradient followed by PBMV, presence of atrial 

fibrillation and pulmonary hypertension (12). 
In Pakistan, rheumatic mitral stenosis has a high prevalence, 

and patients are present in all age groups. 

Elderly patients are also not uncommon with comorbidities 

and high Wilkin's scores. Surgery is often declined by 

patients and sometimes by cardiothoracic surgeons due to 

higher comorbidities. A higher success rate with a high 
Wilkin's score in our study is encouraging. Highly 

symptomatic patients who are not eligible for surgical MVR 
can be relieved symptomatically by PTMC.  

Conclusion 

PTMC is a minimally invasive procedure used to treat 
severe rheumatic mitral stenosis with excellent 

immediate and long-term outcomes. In the present study, 
we found a success rate of 78.7% in patients with a high 

Wilkins score of ≥9.  
The main limitation of the study was the small sample 

size as compared to the disease burden in Pakistan. If the 
sample size is increased, the results will be better and 

more reliable. Secondly, the study did not assess the 
effect of individual components of Wilkin's score on 

success. 
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