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BACKGROUND Percutaneous cransvenous micral commissurotomy (PTMC) can increase micral valve area and reduce 
micral valve gradient in selected paciencs with mitral stenosis. The PTMC Registry was organized in our 
institution to address concerns regardin·g current clinical and procedural outcome. 

METHODS AND RESULTS 

This study reports the immediate outcome of patients who unde1went percutaneous mitral balloon 
commissurotomy at the Philippine Heart Center from January 1999 to December 2003. The study 
group consisted of 202 out of 220 cases of severe rnitral stenosis in whom 2D echocardiographic and/ 
or Doppler examinacions were obtained prior to valvotomy and immediately afi:er the balloon dilatation. 
There were 175 women (84%), 27 men (13%) with mean age of 37 ±SD 11.56. The most common 
symptoms were shortness of breath (93%) and easy fatigabilicy (92%). The average Wilkins score was 
7.6. Immediately afi:er balloon dilatation significant decreases in mitral valve area, min-al valve gradient, 
pulmonary artery pressure, and LA and RV dimensions were noted. Procedure successs was noted in 
77% of patients. The most common morbidity was the presence of moderate or severe mitral 
regurgitation which was present in 24 (12%). The mortality rate was 4 (2%), while the combined 
morbidity and mortaliry rate was noted in 47 (23%) of 202 cases. 

CONCLUSIONS Percutaneous Transvenous Mitra! Comrnissurocomy as practiced in a our institucion, produced significant 
shore-term hemodynamic and clinical improvements. PTMC can be considered an effective treatment 
option in selected patients with symptomatic mitral stenosis. 
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Rheumatic heart disease is still prevalent and a major 

cause of morbidity and mortality among developing 

countries. Mitra! Stenosis is one of the more common 

consequence of this illness. The concept of mitral 

commissuroromy was first proposed by Brunton in 1902, 

and successful surgical mitral commissurotomy was 

performed in the 1920's. By the late I 940's transatrial 

and transventricular closed surgical commissuroromy had 

become accepted procedures. 1 Early and long-term follow

up of these patients demonstrated that closed and open 

surgical mitra! commissurotom y  dramatically improved 

their functional status and longevity .. 

Soon after the development of percutaneous balloon 

dilatation of arterial stenoses, balloon dilatation of stenotic 

pulmonic and aortic valves was reported in pediatric and 

adult patients and of rheumatic mitral valves in adolescents 

and young adults. In 1984, Inoue et al 2 introduced a 

novel catheter i ntervention technique termed 

percutaneous cransvenous mitra l commissurotomy 

(PTMC) as a promising therapeutic alternative for surgical 

treatment of patients with severe mitral srenosis. 

Percutaneous balloon mitral commissurotomy is 

appealing because the mechanism of valve dilation closely 

parallels the mechanism of surgical micral 

commissurotomy. The technique of balloon mitral 

commissuroromy has evolved rapidly with improvement 

in balloons, guidewires, and the application of double

balloon techniques. Several investigators have reported 

improved hemodynamics and low procedure related 

m orbidity in patients w ith isola t ed mitral  stenosis. 

Extensive clinical trials in the Far East over the past decade 

have established the effectiveness and the safety of PTMC 

in well selected patients. 3 .4 However, we have be en 

concerned that these excellent results might not be achieved 

when put into broad local clinical practice or when applied 

routinely co certain subgroups such as elderly patients, 

who often have heavily calcified valves or other associated 

valvular or ischemic heart disease. 
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To address these issues, the Office of Education and 

Research (OER) of this institution started the 

Percutaneous Transvenous Mitra! Commissurotomy 

Registry to observe the results of balloon mitral 

commissurotomy in adult patients. We retrospectively 

registered all balloon mitral valvuloplasty procedures 

attempted in our adult patients over a 5-year period 

(I 999-2003). This report describes the immediate clinical 

outcomes for 202 consecutive patients undergoing balloon 

commissuroromy treatment of the native mitral valve. 

vObjective 

The objective of this report is tO document the clinical 

practice of balloon mitral commissurotomy in our 

institution, including the demographic characteristics, 

immediate and in-hospital outcomes in patients 

undergoing PTMC from Januaty 1999 to December 2003. 

MATERIALS AND METHODS 

All patients aged 18 years or older who had balloon 

mitral commissurotomy treatment of the native mitral 

valve initiated in our institution between January 1999, 

and December 2003, were enrolled in the registry. Each 

enrolled patient was assigned a sequential registry number. 

Protocol and procedure data and clinical and 

hemodynamic outcome in the 220 consecutive patients 

with balloon mitral commissurotomy of the native micral 

valve are reported here. Out of the 220 patients, 18 were 

excluded due to gross absence of comparable data 

(echocardiography or angiographic study), with 202 

patients remaining for the analysis. 

Baseline echo Doppler studies before and after the 

procedure and hemodynamic data immediately before and 

after the procedure were recorded. Major complications 

were defined as peripheral or cerebral embolism, significant 

residual atrial septa! defect, cardiac tamponade, acute 

moderate-severe mitral regurgitation, acute pulmonary 

congestion, and death. 

Echocardiography 

Baseline echocardiogram was performed within 90 

days before the procedure with more than half of them 

(54%) undergoing trans-esophageal echocardiogram (TEE) 

and the postcommissurotomy study was also performed 

within 90 days after the procedure in the majoriry of chem. 

Paired preprocedure and postprocedure recordings were 

available in 157 of the 202 enrolled patients (78%). 

Echocardiograms were not obtained in 45 patients (22%) 

due to inretrievable results or simply it was not done. 

Mitra! regurgitation was graded none, trivial, mild, 

moderate, or severe. 

The etiology of mitral stenosis was considered to be 

rheumatic if there was commissural fusion with typical 

leaflet doming during diastole. For rheumatic mitral 

stenosis, mitral valve morphology was assessed and 

evaluated by a previously validated echo score (Wilkin's) 

with respect to leaflet mobility, thickness, calcification, 

and the degree of chordal shortening. Grades of 1-4+ 

were assigned to each variable. The scores for each category 

were summed to give a total mirral valve morphology score 

ranging from 4 to 16. Transesophageal evaluation was 

routinely performed (54%) to assess the presence of 

thrombus. Echocardiograms were scored by experienced 

echocardiographers in our institution. 

Angiographic and hemodynamic evaluation 

Mirra! regurgitation was graded as absent, trivial, 

mild, moderate, or severe. Standard intracardiac and 

peripheral arterial pressures were recorded before and after 

the completed procedure with the patient stable and before 

angiography. Cardiac outputs were determined by the 

direct Fick method using measured oxygen consumptions 

or by thermodilution method. Oxygen saturation series 

were determined after balloon commissurotomy to detect 

interatrial left to right shunts. Significant left to right 

shunts were defined by oximecry as those with 1.5: 1 or 

greater flow ratio. The mitral valve area was calculated by 

the Godin formula. 

Statistical analysis 

Missing patient's charts and m1ss111g data items 

resulted in reduced sample size for many variables. For 

the demographic characteristics of the patient population 

as well as for the immediate and in-hospital outcomes, 

descriptive statistics would be used. Continuous variables 

are reported as mean+-SD, and reduced sample sizes are 

indicated. Precommissurotomy and postcommissurotomy 

hemodynamic and echo results are compared using the 

paired c test. A p value of< 0.05 was used to test the level 

of significance. 
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RESULTS 

The baseline clinical characteristics for these patients 

were summarized in Table l. Women comprise 84% of 

the patients, with a mean age of 36.8 years (SD + l 1.56). 

The most common symptom was shortness of breath 194 

(93%) closely followed by easy fatigability 191 (91.8%). 

Previous balloon mirral commissurotomy had been 

performed in 3 (1.4%) patients while previous valve 

Table 1. Baseline clinical characteristic 

% 

Women 175 84.1 
Men 27 13 
Age (mean+SD, years) 37+ 11.56 
Etiology 

Rheumatic 198 95.2 
Congenital 4 1.9 

Predominant Cardiac Symptoms 
Shortness of breath 194 93.3 
Easy Fatigability I 91 91.8 
Orthopnea 26 12.5 
Palpitation 23 11.1 
Chest Pain 14 6.7 
Edema 12 5.8 
PND 4 1.9 
Syncope 2 1.0 
Others 9 4.3 

Co-morbidities 
Stroke and/or peripheral embolism 23 I 1.1 
Renal Failure / Azotemia 2 1.0 
COPD I Asthma 2 1.0 
CAD 0.5 
Peripheral Vascular Disease 0.5 
Infection 0.5 

Seering for PTMC: 
Elective 196 94.2 
Emergency 6 2.9 

History of 
Previous PTMC 3 1.4 
Previous surgical commissuroromy 5 2.4 
Pregnant 2 1.0 

Medications 
Antibiotic 155 76.7 
Beta-blocker 148 71.2 
Digoxin 108 53.5 
Diuretic 63 31.1 
Anticoagulant 38 18.3 
ASA 16 7.9 
ACE inhibitor 13 6.4 

Calcium channel blocker 3 1.4 
Others 2 1.0 

Electrocardiogram 
Sinus 152 73.1 
Atrial Fibrillation 49 24.4 

Chest X-ray 
Cardiomegaly 170 81.7 
Congestion 22 10.6 

surgery had been performed in 5 (2.4%) patients. A 

rheumatic etiology was identified in 198 (95%) of the 

patients, 2% were considered congenital, while 3% had 

missing data. Majority of the patients were receiving 

antibiotics (76. 7%) and beta-blockers (71.2%), and have 

some form of chamber enlargement (81.7%). T he 

predominant rhythm was sinus. 

Hemodynamic Results 

Hemodynamic results recorded immediately before 

and after the completed procedures are shown in Table 2. 

Echocardiographic Results 

T he results of echocardiography before and after 

completed procedures are shown in Table 3. 

Complications 

T he following complications 111 this report are 

presented in Table 4. The most common complication is 

the development of moderate MR in 24 (12%) patients 

while death occurred in 4 (2.0%) patients who underwent 

PTMC. T he combined morbidity-mortality race is 47 

(23%). 

Table 2. Hemodynamic results of balloon mitral commissurotomy 

procedures 

11 Pre Pose p 

MV gradient (mm Hg) 
Planimerry 97 19.8 5.6 <0.001 
3-poinr method 157 18.6 4.9 <0.001 

Mitral Area (cm2) 
Planimetry (Angio) 106 0.74 1.90 <0.001 
3-poinr method (Angio) 118 0.72 2.08 <0.00 I 
Planimetry (Fick's) 135 0.71 1.82 <0.001 
3-poinr method (Fick's) 159 0.69 1.82 <0.001 

Ejection Fraction 122 59 64 <0.001 

Table 3. Echo doppler hemodynamic results 

11 Pre Post 

LVEDD 180 4.2 4.3 0.71 
LA 179 4.8 4.4 <0.001 
RV 178 3.7 3.5 0.001 
Ejection Fraction 179 67 68 0.98 
PAP 177 60 45 <0.001 
Wilkin's score 179 7.6 xx xxxxxx 
.lvfV gradient (mmHg) 177 15 6 <0.001 
Miual Valve Area (cm2) 

Planimecry 175 0 80 1.60 <0.001 
Pressure Half Time 180 0.81 1.64 <0.001 
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Table 4. Complications 

Moderate-Severe MR 
Pulmonary Edema 
Cerebral / Peripheral Embolism 
>20-30% L co R shunr
Sepsis
Cardiac Tamponade
Death
Tora!

DISCUSSION 

11 

24 

7 
6 

5 
I 
0 
4 
47 

% 

12 

3.4 
3.0 
2.5 
0.5 
0 
2.0 
23 

This report demonstrates that balloon mitral 

commissurotomy performed in our institution was 

associated with immediate hemodynamic and clinical 

improvements in the patients studied. A rheumatic 

etiology was the predominant cause of severe MS in this 

report, a reflection of the still widely prevalent infectious 

cause of valvular lesions in our underdeveloped country, 

that is why majority of these patients are receiving 

antibiotics as prophylaxis for rheumatic fever . The 

predominantly female and relatively young age of affected 

patients are consistent with rheumatic etiology. Only a 

few percentage of these patients are receiving ACE

inhibitors, a reflection of good LV systolic function in 

the majority of patients. Although majority of our patients 

have some form of chamber enlargement, they were still 

predominantly in sinus rhythm. The alarming history of 

cerebral/peripheral embelism might suggest that these 

patients are inadequately treated or that they were 

spending a longer time before receiving more definitive 

treatment. A quarter of the patients are in AF while a 

smaller percentage are being given anticoagulation, no data 

is available of how many of these patients are 

anticoagulated adequately. The ::iver::ige WiJkin's score was 

7.6. 

A significant decrease in mean mitral valve gradients 

and mitral valve areas were noted both angiographically 

and by echocardiography. A significant reduction in LA 

and RA dimensions and pulmonary artery pressures were 

noted immediately post procedurally. An improvement 

in ejection fraction was only noted angiographically, 

however no significant was noted change by 

echocardiography. 

Procedure was successful in 77% of patients (defined 

as post-valvotomy area of �l.5cm2 or area increase � 50% 

from baseline) in 77% of patients in the absence of 

complications. The reported morbidiry and mortality rates 

are higher than previous reports in our institution 5 and 

abroad 6•
7

, Majority of the morbidity reported in this study 

included the presence of moderate to severe MR post

procedurally, whether this would persist in the 

intermediate or long-term follow-up remains to be seen. 

Potential sources of error exist in measuring mitral 

valve area, especially after valvotomy by the pressure half

time, Godin, and two-dimensional echocardiographic 

planimerry methods. 8 Pressure half-time may 

underestimate planimetric determinations because of 

changes in peak left aerial pressure and atrial compliance. 

Valve areas calculated using the Godin equation may be 

underestimated by thermodilution cardiac outputs and 

overestimated with thermodilution cardiac outputs in 

patients with atrial septa! defects. In our study, the 

increases in mitral valve areas by all three methods, 

echocardiographic planimetry, Doppler pressure half

time, and Godin equation were congruent. They all 

demonstrated relatively large valve areas after the balloon 

procedure. 

Study Limitations 

Although a substantial number of patients unde1went 

PTMC in our institution from 1999 to 2003, a lot of 

charts were unfortunately incomplete resulting to variable 

data and were not included in the computations. The 

echocardiographic score used to evaluate the morphology 

of the mitral valve in this study was graded subjectively 

by several observers and was semi-quantitative in nature. 

This method of evaluation was adopted because of its 

simple application and widespread clinical use. 

CONCLUSION 

We conclude that percutaneous transvenous mitral 

commissurotomy produces beneficial and acceptable 

immediate increase in micral valve area and decrease in 

mitral valve gradient both echocardiographically and 

angiographically with a relatively low incidence of 

complications. Demographic variables are comparable 

with other reports. Balloon micral commissurotomy can 

be considered an effective treatment option in patients 

with symptomatic mitral stenosis. 
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