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ABSTRAK

Ventrikel kiri adalah salah satu daripada empat ruang di dalam jantung
manusia. la menerima darah beroksigen daripada atrium kiri melalui injap mitral dan
dipam ke dalam aorta melalui injap aorta. Kegagalan injap jantung boleh memberi
kesan kepada produktiviti penghantaran darah ke bahagian lain tubuh manusia.
Kesan kegagalan ini akan membawa kepada kematian. Ekokardiogram merupakan
ujian diagnosis untuk mengesan penyakit yang berpunca daripada jantung. Kajian ini
adalah berdasarkan video ekokardiogram yang telah diambil daripada Hospital
Universiti Kebangsaan Malaysia (HUKM). Video yang diambil ini merupakan video
pesakit injap jantung kiri. Kajian dilakukan dengan memproses video tersebut
sehingga terhasilnya imej statik. Daripada imej statik tersebut, proses imej telah
dilaksanakan untuk mendapatkan saiz ventrikel kiri jantung. Objektif bagi kajian ini
adalah untuk mengesan sifat-sifat ruang jantung daripada imej ekokardiogram yang
diambil daripada pesakit di HUKM. Dalam kajian ini, analisa saiz injap jantung telah
dilakukan. Teknik pemprosesan imej digunakan untuk mengesan saiz atau diameter
ruang ventrikel kiri. Hasil yang dijangka adalah untuk membangunkan antara muka
pengguna grafik (GUI) yang berkebolehan mengimport imej ekokardiogram dan

memaparkan parameter menggunakan simulasi MATLAB.
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ABSTRACT

The left ventricle is one of the four chambers in the human heart. It receives
oxygenated blood from the left atrium through the mitral valve and pumped into the
aorta through the aorta valve. Heart valve failure could affect the productivity of the
delivery of blood to other parts of the human body. The effect of this failure will lead
to death. Echocardiogram is a diagnostic test to detect heart diseases. This study is
based on the echocardiogram video taken from the Hospital Universiti Kebangsaan
Malaysia (HUKM). This video is a video taken of patients left ventricle valves. The
study was done with the video processing to generation of static images. From the
static image, the image has been carried out to obtain the size of the left ventricle of
the heart. The objective of this study was to detect the properties of cardiac chamber
echocardiogram images taken from patients. In this study, an analysis of the size of
the heart valves has been committed. Image processing techniques used to detect the
size or diameter of the left ventricular chamber. Results are expected is to develop a
graphical user interface (GUI) with the ability to import and display parameters

echocardiogram images using MATLAB simulation.
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CHAPTER 1

INTRODUCTION

1.1 Overview

The left ventricle (LV) is the largest chamber of the heart. The chamber
consists of two valve which is mitral valve and aortic valve. It receives oxygenated
blood from the left atrium via the mitral valve, and pumps it into the aorta via the
aorta valve. The failure of heart valve can give effect to unproductive of blood
delivery to the other part of human body. A major problem of LV namely Mitral
Valve Prolapse (MVP) where a condition in which the heart’s mitral valve does not
work well. The flaps of the valve are "floppy" and do not close tightly. These flaps
normally help seal or open the valve. Much of the time, MVP does not cause any
problems. Rarely, blood can leak the wrong way through the floppy valve. This can
lead to palpitations, shortness of breath, chest pain, and other symptoms. Figure 1
below show the MVP condition.



Figure 1.1: (A) A normal mitral valve. The valve separates the left atrium from the
left ventricle. (B) A heart with mitral valve prolapses. (C) A close-up view of mitral
valve prolapses. (D) A mitral valve that allows blood to flow back into the left

atrium.



One of the methods to identify this problem is through an echocardiography
(echo) also known as cardiac ultrasound. Echo is a painless test that uses sound
waves to create moving pictures or video of heart. The pictures show the size and
shape of heart. They also show how well heart chambers and valves are working.
Echo also can pinpoint areas of heart muscle that are not contracting well because of
poor blood flow or injury from a previous heart attack. A type of echo called Doppler
ultrasound shows how well blood flows through heart chambers and valves. Echo
can detect possible blood clots inside the heart, fluid buildup in the pericardium (the

sac around the heart), and problems with the aorta.

This project is a part called “Biomechanical Analysis and Prediction on Heart
Valve Behavior by Fluid Structure Interaction Approach” research done by the
member of Faculty of Mechanical Engineering. The information obtained by the
project based on the prediction can be made through engineering concept of fluid
structure interaction. Based on this study, the concept will be applied by numerical
simulation and next to be implemented into a software form to be used in the
medicine practice. With this tool, medical practitioners can easily monitor and
predict the current properties of heart valve so that they can decide on the prevention
method. This study also will analyze the element of velocity, pressure, friction and

strength of the cardiovascular system focusing to the heart valve.

To obtain the simulation concept using fluid structure interaction, the echo
video need to processed. The echo video need to process because to get the static
image before continue to the next step of image processing technique using Matrix
Laboratory (MATLAB) simulation software. The software was used for image
processing to detect and measure the diameter of the left ventricular area. The image
processing techniqile and the basic mathematical calculation was applied to get
clearer image and the size of left ventricle area. As a result, the size of area can be

obtained and will be shown on graphical user interface.
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