Surface Impedance Based Microwave Imaging
Method For Breast Cancer Screening

SUMMARY

to a higher rate of successful treatments,

X-Ray mammography is the standard modality for breast imaging. It has known
drawbacks including, low contrast between various tissues, limitations due to
breast density, the discomfort caused by breast compression and safety concerns

The basic premise behind microwave imaging of breasts is that different tissues exhibit
different electrical properties in terms of dielectric permittivity and conductivity
at microwave frequencies. Furthermore, there is a discernible contrast between
healthy and malignant tissues that can be used for diagnosing the cancerous tumours.
Experimental studies on breass tissue samples confirm that fibroglandular tissues have
ten times greater permittivity and conductivity values than fatty tissues while the
malignancies have 10% higher permittivity and conductivity values than the glandular
tissues. Based on these premises, several microwave imaging methods have been

developed. Among these methods, microwave tomography and ultra wideband (UWB)

the breast. The radar based techniques aim to detect strong backscatterer regions in
the tested domain such as malignant tumours inside the breast. In these approaches,
UWB pulses are transmitted into the breast and backscattered signals are collected
subsequently. Signal processing techniques such as beamforming, time-reversal are

used to calculate the backscattered energy distribution in the imaging domain from the
collected data.

In microwave tomography, the aim is to estimate the spatial distribution of the
dielectric properties of the breast structure. For this purpose, the breast js illuminated

inverse problem which can be solved through non-linear optimization methods. Both
of these approaches have been implemented in some clinical prototypes.

Breast tumours typically occur inside glandular tissues and the modest contrast
among dielectric properties of malignant and fibroglandular tissues make it difficult



capable to detect malignancies as small as 2mm radius which is generally accepted
early stage of breast cancer. The presented method is simple as compared to other

approaches that aim to reconstruct dielectric distribution function of breast for imaging
purposes.
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Gogits Kanseri Tespiti icin Yiizey Empedans: Tabanl
Mikrodalga Goriintilleme Yontemi

OZET

Gogiis(meme) kanseri, diinya genelinde ikinci, 2009 verilerine gore Tiirkiye genelinde
ik sirada olmak iizere kadmlar arasinda en sik gérillen kanser tiiriidiir. Hastaligin
teshis ve tedavisinde elde edilen baganlar sonucunda &liim orani giderek azalmaktadur.
Meme kanserinde kullanilan tedavinin bagaris1 hastaligin teshis agamastyla dogrudan
iligkilidir. Erken teshis edilen meme kanserlerinin yiizde yiiz tedavi oram: oldukga
yiiksektir.

Erken teshis, baglangic agamasindaki tiimérlerin tespiti anlamina gelmektedir. Bu
anlamda,meme kanseri gériintiilemede kullanilan yéntemler en kiiciik boyutlu timérii
bulma ¢abasini canli tutmaktadir, Meme kanseri teghisinde tibbi olarak standart kabul
edilen yontem X-iginlarin kullamldig: mamografidir. Fakat mamografinin sahip
oldugu X-iginlarmin zararlan, yiksek oranda irettigi yanlis-pozitif, yanhs-negatif
sonuglar gibi kisitlamalan nedeniyle alternatif bir yontem arayisim dogurmaktadir.
Mamografinin yamisira, MRI ve Ultrason meme kanseri teshisinde yaygm olarak
kullanilmasina, genellikle mamografiye yardimer olarak kullanilmaktadir.

Viicut dokulanmin mikrodalga frekanslarda farkhi dielektrik katsayisina(e,) ve
iletkenlik (o) degerine sahip oldugunun kegfedilmesiyle beraber, mikrodalgalarin t:bbi
gorintiilemede kullandabilecegi fikri olugmugtur. Bunun yaninda, iyonize etmeyen
isimum sahip olmasi, miidahalesiz(noninvansive) uygulamaya imkan saglamasi ve
ucuz maliyet gibi Gzelliklerle tibbi goriintillemede iyi bir alternatif olugturacag dne
stirtilmiigtiir. Meme, viicutta bulundugu konum agisindan mikrodalga aydinlatmanin en
rahat uygulanacag1 ve mikrodalga tibbi goriintiilemenin sinirlarinm tespit edilebilecefi
bir problem olarak, mikrodalgalarin tibbi goriintiilemede kullanimi test etmek tizere
cokea calistlmaktadir. '

Mikrodalga goriintiilleme yontemleri pasif, aktif ve her ikisinin beraber kullamldig:
hibrid yontemler olmak iizere iic gruba ayrilm Aktif yontemlerde gigiis
elektromanyetik alanlar aydmlatilarak sagilan alan yardmmuyla timdr tespiti yapilir.
Hibrid yontemler ise her ikisinin beraber kullanildig: yontemlerdir. Aktif yontem
igerisinde en ¢ok ilgi ceken yontemler, radar tabanl: ve tomografi tabanlt yontemlerdir.
Radar bazli yOntemlerde tek amag, test edilen bolgedeki giiclii sagicilarm tespit
edilmesidir . Bu yaklagimda, UWB dalgalar ile g6giis aydilatlarak, gerl yansiyan
dalgalar ard arda kayit edilir. Daha sonra geri yansiyan enerji dagilimu ile gdgiis
icerisindeki timor tespit edilir.

Mikrodalga tomografide ise amag gogiis icerisinin dielektrik dagthmumn tespit
edilmesidir . Bu amagla g6giis, diisiik enexjili mikrodalgalar ile aydinlatilarak, kaynak
alanin gogiis i¢ yapist ile etkilesimi sonucu olusan sagilan 8lgiilir. Daha sonra bir
tesr sagthim olarak tamimlanan problem cegitli lineer olmayan en iyileme yontemleri
ile ¢oziiliir. Her iki yaklagimda klinik ortamda uygulanan cihazlan mevcuttur.
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