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DIASTOLE INSIDE CAVITY LEFT VENTRICLE
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Abstract: Echocardiography analysis technique has playetinaiortant role in correctly
establishing the diagnosis. Moreover, microbubfii#B) or contrast agent was designed to
cross the pulmonary capillary beds into the lefttriele so as to allow the left ventricular
contrast enhancement and to study its microcirimratn this study we computed density
distribution MB in the left ventricle (LV) betweehe frames end-systole and end-diastole
for two diagnoses, pulmonary hypertension and baeattest a healthy LV. The process of
evaluating the MB was computed inside the LV cauising density distribution in
function by radius of MB experimented in pixels.
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1. INTRODUCTION

Echocardiography is an imaging modality that takelvantages of the physical properties of sound. In
echocardiography, sound pulses generated by adtrees travel through the thoracic cavity, refledt o
structures around and in the heart, and returhedrainsducer to be processed into images [1].

Contrast echocardiography was first described B818y Edwardet al. [1]. However the first reference to the
notion of “bubble” was made in 1917, when the redears have developed a variety of theoretical risotte
study gas bubble and nowadays the microbubblessa®@ as contrast agents to estimate the local waiscolar
flow rate [2].

Modonesiet al in their studies on the myocardial contrast eahdiography method concluded that the MB
produces strong backscattered acoustic signal basets compressibility, which depends on the vidastic
and pressure properties of both shell and gas NB. encapsulation is required to increase stabitityd
persistence, which depends on rigidity and provijplersistence and good resistance to blood presbhareges
and US pressure waves.

The diameter of the MB was computed by F.S. Vilewaet al., in the paper Myocardial Ischemic Memory
Imaging With Molecular Echocardiographj4] as being equals witB.3+1.74m.
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Density distribution of the microbubbles from th®R (Regions of Interest) of the normal left verigiand one
affected by pulmonary hypertension was computet thi¢ first derivative:

f'(a)zmw 1)

It was applied on surface array represented by &&2h In this case the first derivative calculatié$erences
between adjacent elements of the each ROI as follow

[X @)= X @): X @) = X (2)i-..; X (1) - X (n-1)] )

The density distribution was used in molecular dygita simulations for the hard sphere fluid when the
equilibrium condition of densities is accomplistigéll The same applicability of this method is presel in the

paper [6].

2. EXPERIMENTAL AND RESULTS

In this study, the hardware experiment environnveas Intel (R) Core (TM) 2 Duo CPU T 5900, 2.20 w3®
RAM, and the programming environment is the MATLA®009a. The images used for the analysis are
acquired from scanning systems, VIVID E9 and GE HER MOK WAY using curvilinear probe with
transducer frequency of 3.5 MHz. The echocardidgyainages of the heart used in this research wkre a
captured from the same machine and then digitizéd %12 x 524 pixels and 256 grey-level resolutions

The microbubble from echocardiography illustratedFigures 1 and Figures 2 was obtained following th
specifications presented in [7]. The contrast apastthe encapsulating shell because it is designbd stable
for the use of intravenous injection. The analggithe density distribution of the microbubbles tenoptimally
used for all cavities of the heart [8].

It allows defining the borders of the left ventdiar cavity and improves the viewer's ability teess ventricular
chamber dimensions and both global and regionabkys$unction. Figures 3 present the cropped éasiof the
left ventricle.

i -2 HH { 12 HR
Fig. 1.a. The normal left ventricle have been  Fig. 1.b. The normal left ventricle have been mélgua
manually traced with dashed line in frame end- traced with dashed line in frame.
systole. end-diastole
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The region of interest (ROI) for each left vengiglas delimitated manually by specialist physi@ad cropped
with interactive functions from application Matl&2009a.

Density distribution of the microbubbles is showngraphs of the Figures 4. The method of calculaigothe
following: the microbubbles radius measured in piseplotted versus sum in pixels of values bublkdss
function by radius.
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Fig. 2.a. The left ventricle of a patient diagnoséth  Fig. 2.b. The left ventricle of a patient diagnoséth

pulmonary hypertension the contour have been pulmonary hypertension the contour have been
manually traced with dashed line in frame end-dgsto  manually traced with dashed line in frame end-
diastole.

Fig. 3.a. ROl from normal  Fig. 3.b. ROI'from g 3.c. ROl from left  Fig. 3.d. ROI from left
left ventricle cropped in  normal left ventricle  yentricle of the patient  ventricle of the patient

frame cropped in frame affected by pulmonary  affected by pulmonary
end-systole. end-diastole. hypertension cropped in hypertension cropped in
frame end-systole. frame end-diastole.

3. CONCLUSIONS

Analyzing the graph of density distribution presghin Figures 4 we concluded that in the case ahableft
ventricle in frame end-systole the most microbusliiave the radius are between 2 and 4 valueshEmame
ventricle in frame end-diastole the radius micrdilab have the values between 2 and 4 or 14 anbh tase of
the left ventricle of the patient affected by pulmoy hypertension the density distribution is maximin many
domains: for frame end-systole the most microbubbldues are in intervals 2 and 4, 10 and 12 oaridt 18.
For frame end-diastole the most microbubbles vahresbetween 2 and 4 or 17 and 19. Finally, we lodec
that the left ventricle affected by pulmonary hypasion contains microbubbles with higher radiusisThew
evaluation tool of the density distribution of mibubbles for various heart diseases can be usetiysjcian to
differentiate between normality and pathology, mahalysis density distribution of the microbubbletween
end-systole and end-diastole for the same diagnosti
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Fig. 4.a. Density distribution of the microbubbfesm Fig. 4.b. Density distribution of the microbubbfesm
the ROI of figure 2(a) which represent a normal lef the ROI of figure 2(b) which represent a normal lef
ventricle, cropped in frame end-systole. ventricle, cropped in frame end-diastole.

el Size Distribution Bubbles X ms Size Distribution Bubbles
T T T T

0 T T T T T T T T T 0 T T T T

Surn of pixel values in bubbles as a function of radius

Surn of pixel values in bubbles as a function of radius

S N N DN S SN S S N S N L 5 ‘
7D 2 4 3 g 1w 12 14 1 18 W 22 _90 ﬁ 4 é é 1‘0 1‘2 14 1‘5 1‘3 Qh 2‘2
radius of bubbles (pixels)

radiug of bubbles (pixels)

Fig. 4.c. Density distribution of the microbubbfesm  Fig. 4.d. Density distribution of the microbubbfesm
the ROI of figure 2(c) which represent a left vasier of the ROI of figure 2(b) which represent a left vésié of
the patient affected by pulmonary hypertensionppea the patient affected by pulmonary hypertension,

in frame end-systole. cropped in frame end-diastole.
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