
Accepted Manuscript

A decision support system for detection of the renal cell cancer in the kidney

Seda Arslan Tuncer, Ahmet Alkan

PII: S0263-2241(18)30277-X
DOI: https://doi.org/10.1016/j.measurement.2018.04.002
Reference: MEASUR 5403

To appear in: Measurement

Received Date: 4 November 2017
Revised Date: 29 March 2018
Accepted Date: 1 April 2018

Please cite this article as: S. Arslan Tuncer, A. Alkan, A decision support system for detection of the renal cell
cancer in the kidney, Measurement (2018), doi: https://doi.org/10.1016/j.measurement.2018.04.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.measurement.2018.04.002
https://doi.org/10.1016/j.measurement.2018.04.002


  

A DECISION SUPPORT SYSTEM FOR DETECTION OF THE RENAL CELL 

CANCER IN THE KIDNEY 

1
Seda Arslan Tuncer     

2
Ahmet Alkan 

1
Department of Software Engineering, Firat University, Elazig, Turkey. 

2
Department of Electrical & Electronics Engineering, KSU, Kahramanmaras, Turkey. 

satuncer@firat.edu.tr, aalkan05@gmail.com 

ABSTRACT 

Renal cell cancer is the most common type of kidney cancer and usually occurs at an advanced ages. 

The rapid spread of renal cell cancer and the inability to detect the disease early often results in a 

fatality. Therefore, it is important to identify the renal abnormalities before the disease reaches the 

advanced phase.  This paper proposes a decision support system that detects renal cell cancer using 

abdominal images of healthy and renal cell cancer tissues. Renal cell cancer detection involves two 

main stages as segmentation and cancer detection. In the first step, the kidney areas have been 

obtained by segmentation based on clustering analysis. In the second step, classification has been 

made by computer-assisted detection system to identify renal cell cancer. Feature vectors that support 

the originality of the study at this stage have been created. Subsequently, classification has been made 

using these feature vectors with the Support Vector Machines (SVMs).  For detecting the renal 

abnormality, 130 different images obtained from the image archiving system of the Radiodiagnostic 

Department of Fırat University Medical Faculty were used. Thirty of these images have been used to 

train the K-means classifier.  Performance evaluations have been made for both segmentation and 

classification. In order to measure segmentation success, the Dice coefficient was obtained as 89.3%. 

Sensitivity, Specificity, Accuracy, Positive Predictive Value (PPV) and Negative Predictive Value 

(NPV) coefficients, which have been used to determine the classification performance, were obtained 

as 84%, 92%, 88%, 91.3% and 85.19% respectively.  
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1.Introduction  

Kidney tumors are either benign or malignant. Simple kidney cysts are the mostly common, a benign 

mass that is completely different from cancerous tissue. Renal cysts, which often occur as naturally, do 

not require treatment unless they are causing symptoms [1]. 

Normally, cells that are the basic building blocks of the body multiply in a controlled manner 

according to the needs of the body, whereas cancer is the uncontrolled and irregular proliferation of a 

cell type. Cancer spreads to tissues and organs and invades them [2].  

mailto:satuncer@firat.edu.tr


Download English Version:

https://daneshyari.com/en/article/7121285

Download Persian Version:

https://daneshyari.com/article/7121285

Daneshyari.com

https://daneshyari.com/en/article/7121285
https://daneshyari.com/article/7121285
https://daneshyari.com

