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Abstract: Colon cancer is the third most common cancer from all cancers in 2020. In determining the appropriate
treatment, the oncologist has to know the stage of the tumor, which is the most common method of the “Tumour, Node,
Metastasis” staging system. Therefore, in this study, an attempt is made to estimate the size of the tumor and the extent
of its spread to the lymph nodes with the help of magnetic resonance images. The data of this study was collected from
the TCIA portal and in the first processing step, after improving the image quality, segmentation was done to separate the
tumor region from the whole image. In this study, in order to extract and classify the features, the convolutional neural
network VGG-16 was used and for the validation, the 10-fold method was applied. The results of this study indicate an
accuracy of 94.2%, which is better than pathological and CT methods with accuracy of 91% and 77%. It should be noted
that the effectiveness of the implemented algorithm in separating the 1st class was higher than the other class. Still, no
significant difference was seen between the average values of the parameters in the three classes.
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Extended Abstract

1- Introduction

Colon cancer is the third most common cancer from all
cancers in 2020. Stage and grade of the tumor are the
important factors in the process of diagnosing and treating.
Today, the most common method for determining the
stage of a tumor is the “Tumour, Node, Metastasis” (TNM)
staging system, in which M indicates the presence of
metastasis (spread of the tumor to other tissues) in the
body, N indicates the extent of spread to the lymph nodes,
and T indicates the size of the tumor. Computed
tomography (CT) and pathological imaging are two
common methods which employed to determine T and N
parameters. These imaging modalities have some
disadvantages like, high absorbant dose of X-ray, need to
invasive procedure and time consumption process.
Therefore, it is very important to use an imaging modality
which uses a safe procedure(without any dangerous ray),
easy accessibility to determine the stage of colon cancer
tumors. In this study, at the first the magnetic resonance
images of the colon cancer patients will be collected, and
after that, the preprocessing, image segmentation, feature
extraction and classification using modern machine
learning methods, would be other steps. Considering the
above-mentioned issues, this study is innovative in several
aspects, including the use of a safe imaging method
without hazardous absorption dose to determine the tumor
stage, the simultaneous determination of the two
parameters T and N, and the improvement of the accuracy
of the results compared to previous studies.

2- Methodology

Data collection is usually the first step in any research
project, and in this study, 1312 MR images was collected
from the TCIA portal. After that, in the preprocessing,
converting the image formats from DICOM to JPG,
histogram equalization to homogenize the gray level
histogram and a manual segmentation to extract region of
interest(tumor region) wass done. Feature extraction and
classification are the most important parts of our
workflow. In previous studies, various methods have been
used for feature extraction, and in most of these studies
predefined (Hand Crafted) features such as shape-based
features, histogram-based features, first-order, second-
order and higher-order statistical features have been used.
The most important disadvantage of using hand-crafted
features is that because these features are predetermined,
they are ambiguous in terms of optimal number and
quality.

In other words, the user has doubts about determining the
number of features that can lead to the best classification
result, while another doubt in choosing each of the features
is that what guarantee is there that this feature is good and
why should not go for other features? By reviewing
previous studies, it can be noted that among all deep neural
networks, the VGG-16 has excellent capabilities in feature
extraction and classification from images due to its
structure and activation functions used in its different
layers. Therefore we used a CNN (VGG-16) to extract a
vast variety of features from each image and classification.
Another important point in the discussion of network
evaluation is to examine the validation of networks in the
training and testing phases. To achieve this goal, the data
must first be divided into three parts: training, test, and
validation, and then the 10-fold cross validation method
was be used.

3- Results and discussion

It should be noted that the data in the database, consists of
three categories, so the output layer of the VGG-16
network in this research is designed to have three output
classes (TONO, T3N1 and T3N2). Another important point
in the context of using machine learning methods is the use
of validation methods. In this study, the 10-fold cross
validation method was used. Therefore, the accuracy,
specificity, and sensitivity of the model in the ten
repetitions must be obtained and their average reported.
The values of the accuracy, specificity, and sensitivity of
the model are 94.2%, 95.8%, and 96.4%.

4- Conclusion

This study was conducted to determine tumor size and
lymph node involvement of colon cancer using magnetic
resonance imaging in 1312 patients. The results of this
study (94.2%) indicate that it is possible to simultaneously
assess the extent of colon tumor spread to lymph nodes and
metastasis without the use of carcinogenic imaging
modalities such as CT and other invasive modalities such
as endoscopy or pathology. It should be noted that in this
study, the data were categorized into three categories
based on the two parameters T and N, which is very
common in clinical work. Therefore, it can be claimed that
the method used, unlike previous studies that focused only
on a specific group of patients (for example, only T1b), is
able to examine a more general population of patients.
Another innovation used in the study is the use of safe
images without the risk of radiation.
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