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Karaciger Nakli Oncesi Degerlendirme icin
Bir Eklenti Yazilimi
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A Plug-In Software Package for Pre-evaluation of Liver Transplantation

Abstract. In living donated liver transplantation, a healthy donor gives a part of
his/her liver which, is usually rendered with Computed Tomography Angiography
(CTA) images for analysis of the parenchyma, vessels and tumors. Before the
operation, for the extraction of the necessary information, it is needed to specify
the borders of the liver, the vessel structure and if exist the tumors by the physician
manually. Software which extracts the liver and the vessel structure from the CTA
images specifies the main vessels and visualises in 3D in a way that saves time and
guides the operation needed. Several image processing methods are needed for the
segmentation of the liver and 3D rendering of the liver vasculature. In the design
of the software for liver evaluation, besides the performance the implementation
stage which is very challenging must also be taken under consideration very
carefully. Since the number of image slices used for 3D rendering is very large,
memory handling and processing time should be controlled appropriately. The
results should be changed in an interactive way such that the physician can make
further modifications. Moreover, different rendering techniques (i.e. volume and
surface rendering) should be supported, moreover combined for effective
visualization. In this study, a plug-in software package is designed using Java
programming language, Insight Toolkit (ITK) and MATLAB software. With this
package, the segmentation and the volumetric analysis of the liver can be done as
well as performing a further analysis such as vessel extraction and labelling of the
main vessels. Vessel extraction is done using a second plug-in for rendering either
only the vessel system or the labelled vessel system together with the liver
parenchyma (indexed data is used to represent liver and different vessel systems).
It is also possible to use transfer functions (i.e. pixel classification) for on-line
analysis of the liver. All steps of the liver segmentation algorithm are implemented
in Java except removal of the bones and ribs which is implemented in MATLAB
for processing time reasons. Another advantage on using MATLAB is to
overcome the memory limitation with Java; thus the application is not limited to 2
GB. On the other hand for the vessel extraction, Hessian based vessel filter
function of ITK is used. Overall, the designed software package works in a fully
automatic manner and produce a result in a couple of minutes.
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Ozet. Saglikh bir vericinin karacigerinin bir par¢asinin alinip hastaya nakledildigi
canlidan canliya karaciger naklinde, tiimorlerin, damarlarin ve parankimanin
analizi icin genellikle bilgisayarli tomografi anjiyo (BTA) goriintiileri
kullanilmaktadir. Ameliyat oncesinde gerekli bilginin ¢ikarimu igin tiim kesitlerde
karaciger smirlarinin, ana damarlarin ve varsa tiimoriin doktor tarafindan elle
belirlenmesi gerekmektedir. BTA goriintiilerinden karacigeri ve damar yapisini
elde ederek, 3 boyutlu olarak goriintiileyen ve ana damar yapilarim belirleyen,
boylece hem ameliyat Oncesi doktorlara zaman kazandiran, hem de ameliyat
planlanmasina rehber olusturacak bir yazilima gereksinim duyulmaktadir.
Karacigerin diger organlardan ayrilmasi ve damar yapisinin 3 boyutlu sunumu i¢in
cesitli goriintii isleme yontemleri gerekmektedir. Karaciger degerlendirmesi icin
kullanilacak olan yazilimin tasariminda basarimin yaninda, olduk¢a zor olan
uygulama kismi da hesaba katilmalidir. 3 Boyutlu sunum i¢in kullanilan goriinti
sayist ¢cok bilyiik oldugundan, hafiza kullanimi ve iglem zamani da uygun olarak
kontrol edilmelidir. Sonuclar, iizerlerinde doktorun daha ileri islemler
yapabilmesine olanak verecek sekilde etkilesimli olarak degistirilebilmedir.
Bundan bagka etkili goriintiileme icin farkli sunum teknikleri (hacim ve yiizey
sunumlar1 gibi) desteklenmeli ve hatta birlikte kullanilabilmelidir. Bu ¢aligmada,
Java programlama dili, ITK ve MATLAB yazilimi kullanilarak hazirlanan bir
plug-in (eklenti) yazilimi sunulmustur. Bu paketle karacigerin boliitlenmesi ve
hacimsel analizi yapilabildigi gibi damar ¢ikartimi, ana damarlarin etiketlenmesi
gibi daha ileri analizler de yapilabilmektedir. Damar ¢ikarimi, ya sadece damar
sisteminin goriintiilenebilmesi ya da karaciger parankimasi ile birlikte damar
sisteminin goriintiilenmesi i¢in ikinci bir eklentiyle yapilmistir (karaciger ve farkli
damar sistemlerinin temsili i¢in indisli veri kullanilmistir). Karacigerin analizi i¢in
transfer fonksiyonlarim1 (yani imgecik smiflandirmasini) kullanmak da
miimkiindiir. Karaciger boliitleme algoritmasinin tiim adimlari islem siiresi
nedeniyle MATLAB’de yiiriitiilen kemik ve kaburgalarm cikarimi hari¢ Javada
yiriitilmiistir. MATLAB kullanmanin diger bir getirisi JAVA’daki hafiza
sinirlamasinin - kalkmasidir boylece uygulama 2GB ile smnirli degildir. Diger
taraftan damar ¢ikarimi icin ITK’nin hessiyen tabanli damar siizgeci fonksiyonu
kullamlmistir. Sonugta, tasarlanan yazihim paketi tamamiyla otomatik olarak
calismakta ve dakikalar i¢inde sonug tiretmektedir.
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