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Background ---  Several methods of assessing the post-PTMC cross-sectional area  of the mitral valve by 
echocardiography in patients with rheumatic mitral stenosis are limited by several factors.  Tissue Doppler imaging, a 
new echocardiographic technique that is being used for to evaluate LV function, eliminates some of the limitations that 
are encountered with the conventional methods.  This study is aimed to determine if there is significant improvement in 
the mitral annular peak velocity after PTMC and if the change(s) is/are correlated with the planimeterized mitral valve 
area (MVA).

Methods  ---  Patients with mitral stenosis (MS) in Sinus Rhythm who underwent PTMC from June 01, 2006 to 
January 15, 2007 were included in the study.  Transthoracic Echocardiogram (TTE) and Transesophageal Echocardiogram 
(TEE) were performed within 24 hours before PTMC.  Repeat TTE were performed within 48 hours after the procedure.  
Tissue Doppler velocities were taken from the lateral and septal annuli during ejection, early diastole and late diastole.  
Changes between the pre-PTMC values and post- PTMC values were then correlated.

Results ---  A total of 14 patients who underwent PTMC were included in the study. There is attenuation of all the 
echocardiographic parameters after PTMC. Among the annular velocities measured, significant improvement is observed 
only in lateral Sm and Em post PTMC, (p-value 0.011, 0.025). Also, no  significant correlation was noted between pre- 
and post PTMC annular velocities with MVA by planimetry, (ejection: r=.30; p=0.285; early diastole: r= 0.28; p=0.329).

Conclusion ---  There is a significant improvement in lateral Sm and Em post PTMC.  There is a trend towards 
good correlation between the noted improvement in the peak velocities and the change in mitral valve area (MVA) by 
planimetry.  Phil Heart Center J 2007; 13(2):89-91.
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 itral stenosis, a known sequela of Rheumatic 
 Heart Disease, is brought about by structural 
 changes in the mitral valve apparatus consisting of 

the valve itself and its associated structures such as the annuli, 
chordae, papillary muscles and the subvalvular apparatus.

Previous studies have shown that pure MS impairs 
left ventricular performance.5  In approximately 15% of 
patients with isolated MS, the left ventricular end diastolic 
volume is reduced while the ejection fraction and other 
ejection indices of systolic performance is below normal 
in 25%.9 This deterioration of LV performance may be a 
result of functional factors.  Functional factors result from 
restriction due to adhesion of the thickened and immobile 
mitral valve apparatus to the ventricle.  In a study done 
by Lee et al, the majority of patients with deteriorated LV 
ejection fraction recovered after PTMC.  The improvement 
of LVEF indicates that the deterioration of performance

is primarily a result of functional restriction which was 
attenuated after the PTMC.  Tissue Doppler imaging 
(DTI), a new echocardiographic technique that is now 
being used to evaluate the LV function,3 measures 
myocardial velocities. Because of this, limitations such as 
unsatisfactory imaging quality are eliminated.  One of its 
applications is the evaluation of LV function by measuring 
the mitral annular velocity along its long axis.  The major 
advantage of pulsed wave annular velocity measurements 
is the ultrasound beam being parallel to the ventricular 
contraction.  It is also non-invasive and repeatable.6

The first study using DTI in the evaluation 
of LV functions in patients with severe MS were 
done by Ozdemir et al.  Their study had shown that 
myocardial velocities obtained from LV wall annuli 
were found to be significantly lower in patients with MS.

PTMC is an established technique for managing 
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MS.7  Several methods of assessing the procedural 
outcome are being used.  These include the measurement 
of cross-sectional area by two dimensional planimetry 
and/or  using the f low dependent  parameters
such as pressure half time, continuity equation and 
PISA.  Since the flow dependent parameters are relatively 
inaccurate after PTMC, 2D planimetry is used as the 
non-invasive standard.  However, this method also has 
technical limitations  because it requires optimal image 
quality and that the operator must have a certain level 
of expertise tracking the mitral orifice, especially after 
PTMC when the orifice has assumed an unpredictable 
geometry.  Aside from this, the change in the area of 
the orifice does not reflect the changes in the entire 
mitral valve apparatus’ geometry and function. In the 
only study of patients with MS pre- and post-PTMC 
done by Sengupta et al, evaluation of changes in mitral 
annular velocities by Doppler tissues imaging aids 
clinical assessment of immediate improvement in left 
ventricular function after PTMC.1  In the Philippine 
Heart Center where 50 to 60 PTMC procedures are done 
yearly,4 DTI could help in the assessment of LV function 
in patients with MS after PTMC.  Improvement in the 
myocardial velocities immediately after PTMC could 
explain the role of functional factors.  This study was 
done to determine if there is significant improvement in 
the mitral peak annular velocity after PTMC and whether 
this improvement correlates well with the changes in 
planimeterized mitral valve orifice area.  This is the 
first descriptive study that was done in this institution. 

This is an observational study involving patients 18 
years of age or older with pure MS in sinus rhythm who 
underwent  PTMC at the Philippine Heart Center from June 
01, 2006 to January 15, 2007.  Excluded were patients with  
past interventions of the mitral valve such as close or open 
valvotomy and  past PTMC, presence of co-morbidities 
such as hypertension, diabetes mellitus, coronary 
artery disease, pericardial disease and reactivation.

Echocardiographic evaluations were performed 1 
to 24 hours before PTMC and 48 to 72 hours after the 
PTMC.  The studies were performed by two operators.  
The following echocardiographic Tissue Doppler Imaging 
(DTI) protocol was used.  The mitral annular velocities 
in the lateral and septal corners of mitral annulus were 
measured during ejection time, early diastole and late 
diastole.  The procedure was performed using standard 
apical views with a sector angle of <60 degrees.  The 
spectral Doppler signal filters were adjusted to obtain 
Nyquist limits of -60 and +60 cm/sec, with the lowest 
wall filter settings and the minimal optimal gain, to 
eliminate the signals produced by transmitral flow.  The 
peak annular velocities were averaged over 2- 3 heartbeats.  

Results
The table below shows that there is  attenuation of all the 
echocardiographic parameters after PTMC. However, on 
statistical analysis, the ejection fraction (EF), Pulmonary 
Artery Pressure (PAP), all of the peak annular velocities 
taken from the septal annulus and the peak annular velocity 
from the lateral annulus during late diastole did not show 
significant improvement. Among the annular velocities 
measured, only the change in the peak annular velocities 
from the lateral annulus during ejection and early diastole 
are statistically significant.         When the difference in 
mitral peak velocities from the lateral wall in ejection and 
early diastole pre- and post- PTMC was compared  with 
the difference between the pre and post- PTMC MVA by 
planimetry, no significant correlation was noted.(ejection: 
r=.30; p=0.285; early diastole: r= 0.28;p=0.329).

Methods

Previous studies have shown that in about ¼ of pa-
tients with pure MS, the systolic performance is under 
a normal level.  This deterioration in LV performance 
may be a result of functional and myocardial changes.1  
Functional factors result from extension of the scar-
ring process from the mitral valve into adjacent mitral 
valve apparatus.  Myocardial factors may result from 
rheumatic changes in the myocardium itself and from 
structural adaptations like cellular atrophy in response 
to hemodynamic derangements such as decrease in 
preload.  Tissue Doppler imaging is a relatively new 

Table 1. M-mode, 2-Dimensional and Doppler tissue 
Echocardiography findings in patients with mitral stenosis 
before and after PTMC 

Statistical Analysis
Data was reported as mean and standard deviation. 
Student t-test was used to compare echocardiographic 
variables before and after PTMC.  P < 0.5 was considered 
significant. Correlation study between the changes in 
peak mitral velocities and MVA by planimetry was done.  

Discussion
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method used for quantification of systolic and diastolic 
myocardial function.  The first study where pure MS 
was evaluated by DTI had shown that the myocardial 
velocities of the left ventricle were found to be signifi-
cantly lower in patients with pure MS as compared to the 
healthy individuals.2  Later, a study was done by Sen-
gupta et al in patients who underwent PTMC had shown 
that evaluation of changes in mitral annular velocities 
by Doppler Tissue Imaging aids in clinical assessment 
of immediate improve-ment in left ventricular after PT-
MC.1  In our study, we found improvement in most of the 
peak annular velocities.  On statistical analysis, we noted 
significant improvement of the peak annular velocities 
of the lateral annulus in ejection and early diastole.  This 
increase in mitral annular velocities could be explained 
by the rapid reversal of the increased myocardial stiff-
ness and improved motion and function of the subvalvu-
lar structures and myocardial segments brought about by 
mobilization of the mitral valve apparatus after PTMC.8 

The more prominent changes in the lateral annulus as 
compared to that in septal annulus can be explained by 
abnormal right and left sided heart interaction, which are 
likely to be more pronounced in the septum.  

When the difference in mitral peak velocities from the 
lateral wall in ejection and early diastole pre- and post- 
PTMC was compared  with the difference between the 
pre and post- PTMC MVA by planimetry, no significant 
correlation was noted.(ejection: r=.30; p=0.285; early 
diastole: r= 0.28;p=0.329).  The study done by Sengupta 
MD et al showed significant correlation between the im-
provement in peak annular velocity in early diastole and 
the MVA by planimetry.1  That study however included 
more number of patients.  The paucity of sample popula-
tion in our study possibly could have affected the cor-
relative study.

Conclusion     
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valve area (MVA) by planimetry.  Additional sample 
population should be included for further evaluation of 
the correlation between the changes.

There is a significant improvement in lateral Sm and 
Em post PTMC. This has confirmed that the functional 
change in LV myocardium is partly reversible.. Its use 
in the assessment of outcome of PTMC could be help-
ful especially in cases where limitations of the conven-
tional echocardiographic methods are apparent. There is 
a trend towards good correlation between the noted im-
provement in the peak velocities and the change in mitral
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