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COMPARATIVE ECHOCARDIOGRAPHIC METODSIN THE
ASSESMENT OF MITRAL STENOSISSEVERITY
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Abstract: The aim of this study was to compare the accuracy of the proximal isovelocity surface area
(PISA) and Doppler pressure half-time methods and planimetry for echocardiografic estimation of the
mitral valve area. Methods and results:We studied prospectively 49 patients with rheumatic mitral
stenosis(MS),hospitalised in the Emergency County Hopsital Rm Valcea, from dec.2007 to aug.2011 .
MVA(mitral valve area) was assessed with the PISA method (MVA pisa), PHT(MVA pht), and
planimetry (MVVApIn) serving as the gold standard method. MVA pisa closely correlated with MVApIn (
r=0,805 s p<0,0001) while MVApht and AVMpln showed a weaker, but still good correlation(r=0,65,
p<0,0001). Conclusions: MVA calculated with PISA method has a better accuracy than MVA calculated
with PHT method, though is time consuming.

Rezumat: Scopul acestui studiu a fost sa compare acuratetea ariei valvulare mitrale (AVM) calculate
prin metoda PISA si PHT raportata la AVM calculata prin planimetrie. Metode si rezultate: Am studiat
prospectiv 49 pacienti cu stenoza mitrala reumatismala internati in Spitalul de Urgenta Rm Valcea in
perioada dec.2007-aug.2011) .AVM a fost evaluata cu metoda PISA (AVM pisa), metoda PHT
(AVMpht) s planimetrie(AVMpln), servind ca si gold standard. AVM prin metoda PISA se coreleaza
foarte bine cu AVM pln ( r=0,805 s p<0,0001), in timp ce AVMpht arat o corelatie mai slaba dar inca
buna cu AVM calculata prin metoda planimetrica. metoda (r=0,65 s p<0,0001). Concluzi: In

evaluarea AVM, metoda PISA are acuratete mai mare decat metoda PHT, desi necesita mai mult timp.

INTRODUCTION

Mitral stenosis is the most frequent vavular
complication of the rheumatic fever which is endemic in
developing countries. Mitral stenosis is an important health issue
in these countries. Even if the prevalence is low in the
industrialized countries, mitral stenosis is an important health
issue in the elderly patients. Severa echocardiographic
techniques have been introduced as means of MVA assessment,
two of which, the two-dimensional planimetry and pressure half-
time (PHT) methods are currently the most widely used.

The PHT method, in particular has gained widespread
acceptance for MVA calculations, mainly because of its
simplicity and acceptable reproducibility.

PISA method (Proximal Isovelocity Surface Areq)
was introduced a a new technique to evauae
(MVA).(9)(10).This technique is based on the principles of the
continuity equation and the preservation of the mass.The main
advantage of the PISA method is its close correlation with
reference methods in all studies. This advantage is outweighed,
however, by being a dificcult and time consuming technique,
which has made PISA the least popular for the calculation of
MVA.

THE AIM OF THE STUDY

The objective of this study was to test the hypothesis
that PISA method is a better alternative to determine MV A than
planimetry. (Planimetry is considered gold standard in the

assessment of mitral stenosis severity).

MATERIAL AND METHOD

Population A series of 50 patients with rheumatic
mitral stenosis hospitalized in the Cardiology Department of
Emergency County Hospital Rm.Valcea, from December 2007
to August 2011, were prospectively enrolled in this study.

The patients who have prior history of percutaneous
balloon mitral vavuloplasty were excluded. One patient was
excluded from the study (2%) because of the suboptimal images
from poor echocardiografic windows.

All patients gave informed consent consistent with this
protocol.

Echocardiography

All echocardiographic studies were acquired with a
2.5 MHz multi-frequency phased array transducer (Siemens).

LV gection fraction was assessed using biplane Simpson® rule,
the peak and mean transvalvular pressure gradients were
calculated with the modified Bernoulli equation.

All measurements were made in 3 consecutive cardiac cycles
and in 5 cyclesif the patient rhythm was atria fibrillation

Assesment of mitral valvearea (MVA)

1. Theplanimetry method

The smallest orifice of the mitra valve was identified
by scanning from left atrium in the direction of the LV apex
using basal LV short axis view.The gain settings were adjusted
until the lowest level was determined, a which the
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circumference of the orifice was in early diastole MVA
determined by planimetric tecgnique was considered as
reference method in this study.
The severity of MS measured with MV A planimetry, as well as
MVA PISA or MVA PHT was defined as: mild if MVA was
more than 1.5cn? , moderate if MVA was more 1.0 less than or
equal to 1.5 cm?,and severe if MA was less than or equa to
1.0cm?.(11).

2. The pressure half-time method

MVA determined with the PHT method was
caculated in the apical four-chamber view using continous
wave Doppler (CWD), to trace the mitral inflow wave.
MV A was cal culated using the equation:
MV A pht =220/PHT.

3. The proximal isovelocity surface area method

MVA PISA was obtained in the apical four-chamber
view using the equation:

MVA PISA =2 ar3x (Va/Vmax)x(o/180).

Aliasing velocity was selected to the frequency of 33cnvs. The a
angleisthe mitral valve angle and is automatically measured.

Statistical analysis

All data were analysed as mean + SD.Correlation
analyses were performed using linear progression and expressed
as Pearson correlation coefficients. All the analyses were
performed with commercially available software (SPSS version
Inc.Chicago, IL, USA)

RESULTS

The study group consisted of 49 patients with mitral
stenosis for each of whom three complete sets of MVA
calculations were obtained. (Planimetry, PHT, PISA).20(40.8%)
of patients were male and 29 (59.2%) were female.

The mean age was 58.16 years, the maximum age was
74 and the minimum age was 49 years.

Twenty two patients (44.9%) were in chronic atria
fibrillation and 27 (55.1%) were in sinus rhythm.

All patients had normal LV ejection fraction of 61.1 +
5.9.

Thirty four patients were in NYHA 1(69.4%) and 15
were in NYHA 3(30.6%).Sixteen patients were classified as
mild MS (12.2%) 29 patients (59.2%) as moderate and
14(28.6%) as severe.

None of the patients had severe M S.14 (28.6%)
patients had mild aortic regurgitation and 22 (44.9%) had
moderate aortic regurgitation.

Correlations between different methods

Linear regression analysis showed that MVA PISA
correlated closely with MV A pln (r=0.805,p<0.0001)(Figure 1).

Figureno. 1. Correlation between AVM pisasi AVM pln

25

AVMpIn

AVMpisa

A lower, but, good and dtatistically significant

correlation was aso found between MVA pin and MVA
pht.(r=0.65,P<0.0001). Table 1

Tableno. 1. Correlation between AVMpln, AVM pisa and
AVM pht

Avhdpin Ahlihit Avlpisa

AvMpln FPearson Correlation 1.000 A4 .805™
Sig. (2-tailed) . 001 non
il 49 49 49

Avipht FPearson Correlation 442 1.000 450+
Sig. (2-tailed) o1 . 0o
il 49 449 49
AvMpisa  Pearson Correlation B05* 450+ 1.000
Sig. (2-tailed) Rulali] o1 .
il 49 449 49

DISCUSSIONS

MVA pln, determined as gold standard in our study is
actually not the true gold standard for MVA calculation in the
clinical settings, since it is difficult to obtain MVA in a
significant number of patients because poor image quality,
asymmetrical affection of leaflets, funnel-shaped structures or
severe cacifications, therefore, an alternative should be there
when any of these conditions is encountered.

There are studies in the literature that showed PHT is
an inaccurate measure of MVA if MS is associated with
tachycardia, atrial fibrillation, nonlinear Doppler velocity
curves, pregnancy or more importantly changes in atria or
ventricular compliance.

Differences between PHT and planimetry of more
than 0.3cm? have been found in 20% of patients.On the other
hand, PISA method has been validated in amost all conditions
that tend to render the PHT inaccurate.

Our study demonstrated that both MVA PISA and
MVA PHT correlated well with MV A plIn. (r=0.805,r=0.65 ).

Given the simplicity of the PHT method compared
with the technically difficult PISA technique, it seems that PHT
has an advantage over PISA.

Study limitations

The number of patients enrolled in this study was
limited.

Altough we used the planimetry method as the gold
standard,it has some limitations in that it may be influenced by
severe leaflet or subvalvular cacification, asymmetrical leaflet
affection,imaging technique or poor image quality.

Newly developed imaging modalities, such as three-
dimensional echocardiography, magnetic resonance imaging or
computed tomography may reduce the operator dependence of
the planimetry method and overcome most of its limitations.

CONCLUSIONS

The PISA method is recommended rather than the
PHT method for measuring MVA for patients with mitral
stenosis because its accuracy is better than the PHT method,
although PISA technique istime consuming.
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