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Overweight and obesity have become a major health concern in the world. Experts
believe that fat accumulation in human body (especially at the abdominal zone) has a
direct correlation with nonalcoholic fatty liver diseases. Nevertheless, there are no
studies that highlight the relationship between a realistic representation of the

quantity of abdominal fat and the level of diffused fat in the liver.

This study aims to investigate the strength and the type of correlation between the
indexes of abdominal fat and the level of diffused fat in human liver. Adaptive
methods for abdominal fat segmentation and human liver segmentation using CT
images are proposed. A modified Fuzzy C mean clustering method and Otsu
thresholding technique are employed to segment the CT images of each subject into
fat and non-fat tissues individually. Then, the segmented fat tissues in each CT slice
are further separated into subcutaneous fat and visceral fat. Finally, the segmented fat
tissues in the CT dataset for each subject are used to evaluate the quantities of

abdominal fat by dividing the number of fat pixels over the number of total



abdominal pixels. The whole liver segmentation procedure is based on processing
the CT slices one by one. Gray level, Gaussian gradient, region growing algorithm,
distance transformation, canny edge detector and anatomic information are employed
together to segment the liver in each CT slice. Then the diffused fat in the segmented
liver is evaluated by calculating the mean of liver attenuation (measured in
Hounsfield Units) for the segmented liver. The lower the mean value, the lower the

tissue density and hence the greater the fat content.

Experimental results show that the performances of the abdominal fat segmentation
method and the liver segmentation method are very promising. The abdominal fat
segmentation method shows a great capability to handle a wide variety of abdominal
wall shapes. The liver segmentation method also shows a good performance as well.
Several challenges and difficulties due to the similarity of gray level intensities of the
liver and the attached organs have been overcome in the proposed liver segmentation

method.

Data sets of 125 subjects were employed to study the relationship between
abdominal fat accumulation and diffused fat in the liver. Experimental results show
that there is medium negative correlation between the visceral fat to abdomen size
ratio and the mean of liver intensity values (R= - 0.3168, P<0.0005). The same
correlation is found between the mean of liver intensity values and the total
abdominal fat to abdomen size ratio (R= - 0.3382, P<0.0005). In conclusion, it
could be said that the accumulation of abdominal fat is not the main reason for the
increase in the level of diffused fat in the liver. However it does somehow

contribute towards the process of increasing that level.
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Kelebihan berat badan dan obesiti telah menjadi satu kebimbangan kesihatan di
seluruh dunia. Pakar kesihatan percaya bahawa pengumpulan lemak dalam badan
manusia ( terutamanya di bahagian abdomen) mempunyai korelasi terus kepada
penyakit hati berlemak bukan alkoholik. Walau bagaimanapun, setakat ini, tidak
terdapat kajian yang menekankan hubungkait antara gambaran realistik jumlah

lemak abdomen dan tahap lemak yang tersebar dalam hati.

Kajian ini bertujuan menentukan tahap dan jenis korelasi antara indeks lemak
abdomen dan jumlah lemak yang tersebar dalam hati manusia. Kaedah- kaedah
adaptasi untuk mengsegmentasikan lemak abdomen dan hati menggunakan
pengimbasan CT dicadangkan. Kaedah Fuzzy C mean terubahsuai dan teknik
Thresholding Otsu telah digunakan untuk mengsegmentasikan imej-imej CT setiap
subjek kepada tisu berlemak dan tisu tanpa lemak masing-masing. Seterusnya, tisu
lemak dalam setiap kepingan CT diasingkan kepada lemak subkutaneus dan lemak
visceral. Akhirnya, tisu lemak yang telah disegmentasikan dalam setiap kelompok

data CT untuk setiap subjek digunakan untuk menilai jumlah lemak abdomen dengan
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membahagikan bilangan piksel lemak dengan jumlah piksel sel sel abdomen.
Keseluruhan kaedah segmentasi adalah berdasarkan pemprosesan Kepingan CT satu
persatu.Paras kelabu, kecerunan Gaussian, algoritma rantau yang semakin meningkat
,transformasi jarak,pengesan kelebihan cerdik dan maklumat anatomi digunakan bers
ama-sama dalam mengsegmentasikan hati dalam setiap imbasan CT. Seterusnya,
lemak yang tersebar dalam hati ditentukan dengan mengira purata ukuran kepingan
hati ( diukur menggunakan unit Hounsfield). Semakin rendah nilai purata, semakin

rendah kemampatan tisu dan seterusnya semakin tinggi kandungan lemak.

Keputusan kajian menunjukkan bahawa prestasi kaedah segmentasi lemak abdomen
dan kaedah segmentasi hati sangat memberangsangkan. Kaedah segmnetasi lemak
abdomen menunjukkan keupayaan yang tinggi untuk menangani pelbagai bentuk
dinding abdomen. Segmentasi hati juga menunjukkan prestasi yang baik. Beberapa
cabaran dan masalah yang timbul disebabkan persamaan dalam tahap keamatan
kelabu dalam hati dan organ yang bersampingan telah berjaya diselesaikan dalam

kaedah segmentasi hati yang dicadangkan ini.

Set data sebayak 125 subjek telah digunakan dalam kajian ini untuk menentukan
hubungkait antara pengumpulan lemak dalam abdomen dan lemak yang tersebar
dalam hati. Keputusan kajian menunjukkan bahawa terdapat korelasi negatif
sederhana antara nisbah lemak hati viseral dan saiz abdomen dengan purata nilai
intensiti hati (R= - 0.3168, P<0.0005). Korelasi yang sama didapati antara purata
nilai intensiti hati dengan nisbah jumlah lemak abdomen dan saiz abdomen (R= -
0.3382, P<0.0005). Kesimpulannya, boleh dikatakan bahawa pengumpulan lemak

abdomen bukanlah sebab utama peningkatan tahap lemak yang tersebar dalam hati.
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Walau bagaimanapun, ia sedikit sebanyak menyumbang terhadap peningkatan tahap

lemak tersebut.
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