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The proposed CNN is a fine
AlexNet, which takes the "COVIDGR
and categorizes it into Normal, Mild, Moderate and Sever 
according to the labels and 
of the disease classification of CXR images show that the 
AUC(Area Under the Curve) is 0.8781, with accuracy of 
87.81%. 

It is believed that the results of this study can be used in 
the following fields. First, it can be us
tool for diagnosing lung diseases. Second, if the data set is 
ready, it can be used to classify other diseases. Third, data 
can be stored separately through classification.
the medical field, the object to be classified can be
using a smartphone and then classified and stored.

This study has the following limitations. The problem 
with automatically classifying diseases is the vastness and 
integrity of the dataset. If the data is not prepared, it will 
cause problems with 
the medical field, doctors' decision
not limited to image data. There is a limitation in that 
doctors make decisions based on comprehensive data and 
that medical decisions cannot be made by machi
without the doctor's intervention. Determining the decision 
threshold in decision making problems by AI is also an 
important limitation. This is because setting reference 
points for sensitivity and specificity is not the domain of AI 
experts but of exp
in the field must participate in the process of developing AI 
in the medical field.

Future tasks include continuing research in connection 
with program input stage development, performance 
improvement, app develo
servers.
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object to be classified can be imaged using a 

smartphone and then classified and stored.
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integrity.

data is contaminated, it causes problems in the results.

In addition, the doctor's decision

at the medical site is not limited to image data, but is 

based on comprehensive data, and has the limitation 

that medical decisions cannot be made by machines 

without the involvement of the doctor.

the decision threshold in AI decision

problems is also an important limitation. This is 

because setting reference points for sensitivity and 

specificity is not the domain of AI experts but of 

experts in the field.

field must participate in the process of developing AI 

in the medical field.

Future research tasks include developing application 

programs by developing the input stage of the 

program improving performance, and continuing 

research in connection with t
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A 58-year
pack-year smoking history presented to the hospital with 
worsening shortness of breath. Pulmonary function tests 
revealed mixed obstructive
vital capacity (FVC) was predicted
expiratory volume in 1 second (FEV1) at 60% was 
predicted,  FEV1/FVC at 67% was predicted, and Carbon 
monoxide (DLCO) diffusion capacity is expected to be 
70%. 
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Chest images show increased interstitial density around the 
hilum. There is massive tracheobronchiomegaly with a 
tortuous appearance in
degree of parenchymal scarring and fibrosis
perihilar interstitial opacity.
bronchiectasis is a finding in the setting of fibrotic lung 
disease.  When lung tissue becomes inelastic 
formation of dense fibrosis, the airways appear blocked 
and dilated. Although this patient has dilated airways, the 
bronchiectasis is greater than the small amount of 
parenchymal fibrosis seen. Therefore, this process is not 
caused by parenchyma
pathology of the airway wall.
symptoms of Mounier
difficulty breathing, and recurrent respiratory infections. 
Patients may complain of chest pain and hemoptysis
systemic symptoms are rare and require immediate 
investigation for other diseases. Pulmonary function tests 
often reveal obstructive pulmonary disease, but in 
advanced stages there may be limited parenchymal changes, 
resulting in a mixed appearance, 
Because airway changes are considered irreversible, 
treatment is aimed at managing symptoms and reducing 
long
modifications include quitting smoking and avoiding 
irritants/particulates. Conc
addressed to limit further morbidity. The infection is 
treated aggressively, usually requiring broad
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antibiotics to treat atypical infections. The use of 
expectorants and chest physiotherapy is considered helpful 
in preventing recurrent infections. Tracheal stenting may be 
considered if there are specific airways prone to collapse, 
but the spread of airway involvement limits its potential 
utility. 
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Traction bronchiectasis is a finding in the setting of 

fibrotic lung disease.

inelastic due to the formation of dense fibrosis, the 

airways appear blocked and dilated.

patient has dilated airways, the bronchiectasis is 

greater than the small amount of parenchymal 

fibrosis seen.

parenchymal fibrosis, but rather by inherent 

pathology of the airway wall.

 

2. 

Radiograph:

tracheobronchial hypertrophy

Thickening of bronchial walls

Interstitial opacities and atelectasis

 

CT: 

Organomegaly (33 mm in diameter)

Main bronchi dilatation 

Bronchiectasis/bronchiolectasis

Tracheal/bronchial diverticula

Parenchymal scarring and volume loss

 

3. 
 

Cystic fibrosis

Mounier-

Cutis laxa, Marfan syndrome, Ehlers
syndrome

COPD, bronchitis
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Pneumoconioses 

4. Diagnosis:
syndrome

Munier-Kuhn syndrome, also known as 

tracheobronchiomegaly, is a rare medical 

condition characterized by enlargement of the 

trachea and main bronchi. This causes the 

airway walls to weaken and stretch. The di

was first described by Pierre Mounier

1932. The main features of Munier

syndrome include

Bronchiectasis:

bronchi (airways leading to the lungs) become 

abnormally widened or enlarged.

Weakened airway walls:

trachea and bronchi become structurally 

weakened, resulting in reduced elasticity and 

muscle tone.

Respiratory Symptoms:

Kuhn syndrome may experience a variety of 

respiratory symptoms, including chronic cough, 

excessive 

respiratory infections, and difficulty breathing.

Increased risk of complications:

airway walls increase the risk of complications 

such as recurrent pneumonia and bronchiectasis.

The exact cause of Munier

not well known. In some cases, there may be 

genetic factors, and in other cases, it may be 

caused by acquired factors. Smoking is 

considered a potential contributing factor.

Diagnosis usually involves imaging tests such as 

a chest x-ray, computed tomog
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or bronchoscopy. Pulmonary function tests may 

also be done to evaluate lung function.

Management and treatment of Munier

syndrome focuses on resolving symptoms and 

preventing complications. Treatment may 

include medications to manage r

symptoms, airway clearance techniques, and in 

severe cases, surgery. Lung infections must be 

treated immediately to prevent further damage.

Because Munier

disease, comprehensive treatment often requires 

a multidisciplinar

pulmonologists and respiratory therapists. 

Regular monitoring and individualized 

treatment plans are essential to manage the 

condition and improve the quality of life for 

affected individuals.

5. 

Mounier

(1)

Munier-Kuhn syndrome (MKS) is a disease primarily 

characterized by tracheal and bronchial wall 

enlargement. The exact cause is unknown, but it is 

likely to be due to genetic and/or epigenetic factors, 

hence the name congenital tracheobronchiomegaly

Pathological examination reveals that the 

characteristic airway dilatation may be preceded by 

atrophy of smooth muscle and elastic fibers within 

the larger airway walls. During inspiration, the 

airways remain open, but relaxed tracheal and 

bronchial wall

can lead to obstructive pulmonary physiology, and 

patients often suffer from COPD in its early stages 
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(3) Clinical presentation
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cough, difficulty breathing, and recurrent respiratory 

infections. Patients may complain of chest pain and 

hemoptysis, but systemic symptoms are rare and 
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Pulmonary function tests often reveal obstructive 

pulmonary disease, but in advanced stages there may 

be limited parenchymal changes, resulting in a mixed 

appearance, as in a patient's case.

(4) Imaging Features

Imaging is often sought in patients with progressive 

respiratory distress or recurrent infections, and 

patients typically have a chest x

appear. Patients may have symptoms that precede 

chest x-ray findings, but common findings are 

                                                                     

and are treated for it. Airway relaxation reduces 

particle removal effectiveness and increases the risk 

y infection, especially for atypical 

bacteria in the lower respiratory tract. Recurrent 

infections can lead to bronchiectatic changes in small 

airways with parenchymal fibrosis, as seen in a 

Epidemiology 

Approximately 300 cases have been described

literature, with a ratio of affected males to females of 

8:1. The average age of disease onset is the mid

and the proportion of people with Mounier

syndrome (MKS) peaks in their early 60s, as do 

patients. There are equal differences betwe

smokers and non-smokers and may have some 

association with a predisposition to connective tissue 

Clinical presentation

The most frequently reported symptoms are severe 

cough, difficulty breathing, and recurrent respiratory 

Patients may complain of chest pain and 

hemoptysis, but systemic symptoms are rare and 

require immediate investigation for other diseases. 

Pulmonary function tests often reveal obstructive 

pulmonary disease, but in advanced stages there may 

nchymal changes, resulting in a mixed 

appearance, as in a patient's case.

Imaging Features

Imaging is often sought in patients with progressive 

respiratory distress or recurrent infections, and 

patients typically have a chest x

tients may have symptoms that precede 

ray findings, but common findings are 

                                                                     SJMI(2023) 01; 

and are treated for it. Airway relaxation reduces 

particle removal effectiveness and increases the risk 

y infection, especially for atypical 

bacteria in the lower respiratory tract. Recurrent 

infections can lead to bronchiectatic changes in small 

airways with parenchymal fibrosis, as seen in a 

 

Approximately 300 cases have been described

literature, with a ratio of affected males to females of 

8:1. The average age of disease onset is the mid

and the proportion of people with Mounier

syndrome (MKS) peaks in their early 60s, as do 

patients. There are equal differences betwe

smokers and may have some 

association with a predisposition to connective tissue 

Clinical presentation 

The most frequently reported symptoms are severe 

cough, difficulty breathing, and recurrent respiratory 

Patients may complain of chest pain and 

hemoptysis, but systemic symptoms are rare and 

require immediate investigation for other diseases. 

Pulmonary function tests often reveal obstructive 

pulmonary disease, but in advanced stages there may 

nchymal changes, resulting in a mixed 

appearance, as in a patient's case. 

Imaging Features 

Imaging is often sought in patients with progressive 

respiratory distress or recurrent infections, and 

patients typically have a chest x-ray when symptoms 

tients may have symptoms that precede 

ray findings, but common findings are 

) 01; 11-15 

and are treated for it. Airway relaxation reduces 

particle removal effectiveness and increases the risk 

y infection, especially for atypical 

bacteria in the lower respiratory tract. Recurrent 

infections can lead to bronchiectatic changes in small 

airways with parenchymal fibrosis, as seen in a 

Approximately 300 cases have been described in the 

literature, with a ratio of affected males to females of 

8:1. The average age of disease onset is the mid-50s, 

and the proportion of people with Mounier-Kuhn 

syndrome (MKS) peaks in their early 60s, as do 

patients. There are equal differences between 

smokers and may have some 

association with a predisposition to connective tissue 

The most frequently reported symptoms are severe 

cough, difficulty breathing, and recurrent respiratory 

Patients may complain of chest pain and 

hemoptysis, but systemic symptoms are rare and 

require immediate investigation for other diseases. 

Pulmonary function tests often reveal obstructive 

pulmonary disease, but in advanced stages there may 

nchymal changes, resulting in a mixed 

Imaging is often sought in patients with progressive 

respiratory distress or recurrent infections, and 

ray when symptoms 

tients may have symptoms that precede 

ray findings, but common findings are 



SJMI(2023

tracheal enlargement and bilateral main 

bronchiectasis. Bronchiectasis may be present with 

reticular interstitial opacities and volume reduction, 

indicating post

resolution CT can be diagnostic in the right clinical 

setting. It can be diagnosed when the tracheal 

diameter is more than 3 cm and the main bronchial 

tube diameter is 2 cm to 2.5 cm. Expiratory imaging 

may show collapse of the la

crescentic trachea) and air trapping. Bronchiectasis is 

a hallmark and may present as clustered cystic 

structures in the subpleural space and may be 

confused with cystic lung disease or honeycombing. 

Patients with extensive bronchiectas

increased risk for bronchopleural fistulas and 

recurrent pneumothorax, which should be considered 

in patients with a history of MKS and new chest pain. 

As in this patient, predominant fibrotic changes may 

be present around the hilum, and there

varying degrees of volume loss, most likely a sequela 

of recurrent infection

(5) 

Although not as severe as MKS, several other 

congenital diseases can cause tracheobronchiomegaly. 

Cystic fibrosis can cause similar pulmonary 

pathology, but patients are younger, and the airways 

are typically affected, inflamed, and have 

extrapulmonary symptoms. Other congenital 

connective tissue disorders that cause similar airway 

changes include flaccid dermatosis, Ehlers

syndrome, Marfan

telangiectasia. COPD causes similar symptoms and 

can cause acquired tracheomalacia. End

fibrotic lung disease can cause irreversible traction 
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Moreover, prolonged mechanical ven

cause similar relaxation and airway dilatation

Because airway changes are considered irreversible, 

treatment is aimed at managing symptoms and 

reducing long

lifestyle modifications include quitting

avoiding irritants/particulates. Concurrent COPD or 

asthma is addressed to limit further morbidity. The 

infection is treated aggressively, usually requiring 

broad

The use of expectorants and c

considered helpful in preventing recurrent infections. 

Tracheal stenting may be considered if there are 

specific airways prone to collapse, but the spread of 

airway involvement limits its potential utility.
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found to be 0.8825. 
disease classification accuracy of brain magnetic resonanc
imaging was found to be 88.25%.
that the results of this study can be used to classify other 
diseases once the data set is established, and can also be 
used to classify objects in other industries.

Hwunjae Lee
1+YUHS-KRIBB Medical 
Yonsei University College of Medicine, Seoul 03722, 
Republic of Korea
e-mail: hjlee7@yuhs.ac

Giljae Lee
2* National Research Foundation of Korea, Daejeon
Republic of Korea
e-mail: korotkoff@nrf.re.kr

Gippeum Park
2Department of Internal Medicine, Samarkand State 
Medical University, 18 Amir Temur St, Samarkand, 
Uzbekistan

Ken Karl Zhang
1+Department of Intervention Radiology, Thomas Jefferson 
Medical College
 

23) 01; 17-25

http://dx.doi.org/10.31916/sjmi2023

Hwunjae Lee

Received: 20 June 2023 / Accepted: 

The Author(s) 20

Abstract

In this paper, we proposed a disease classification method 
for brain images using CNN. The research dataset collects 
images of normal, blastoma, meningioma, adenoma, and 
glioblastoma by brain tumor disease from journals such as 
NEJM and AuntMinnie and file
As a result of CNN processing the images for each file 
folder in the Exam_Brain.zip file 10 times, the AUC was 
found to be 0.8825. As a result of the experiment, the brain 
disease classification accuracy of brain magnetic resonanc
imaging was found to be 88.25%.
that the results of this study can be used to classify other 
diseases once the data set is established, and can also be 
used to classify objects in other industries.

Hwunjae Lee 
KRIBB Medical 

Yonsei University College of Medicine, Seoul 03722, 
Republic of Korea 

hjlee7@yuhs.ac 

Giljae Lee( )corresponding author
National Research Foundation of Korea, Daejeon

Republic of Korea 
korotkoff@nrf.re.kr

Gippeum Park, Muzaffar Annaev
Department of Internal Medicine, Samarkand State 

Medical University, 18 Amir Temur St, Samarkand, 
Uzbekistan 

Ken Karl Zhang 
Department of Intervention Radiology, Thomas Jefferson 

Medical College 11 Waverly PHB,

5               

http://dx.doi.org/10.31916/sjmi2023

Brain tumor classification by CNN

Hwunjae Lee1+, Giljae Lee

/ Accepted: 10 October

The Author(s) 2023 

Abstract 

In this paper, we proposed a disease classification method 
for brain images using CNN. The research dataset collects 
images of normal, blastoma, meningioma, adenoma, and 
glioblastoma by brain tumor disease from journals such as 
NEJM and AuntMinnie and files them in Exam_Brain.Zip. 
As a result of CNN processing the images for each file 
folder in the Exam_Brain.zip file 10 times, the AUC was 

As a result of the experiment, the brain 
disease classification accuracy of brain magnetic resonanc
imaging was found to be 88.25%. These results indicate 
that the results of this study can be used to classify other 
diseases once the data set is established, and can also be 
used to classify objects in other industries.

KRIBB Medical Convergence Research Institute, 
Yonsei University College of Medicine, Seoul 03722, 

 

corresponding author 
National Research Foundation of Korea, Daejeon

korotkoff@nrf.re.kr 

Muzaffar Annaev 
Department of Internal Medicine, Samarkand State 

Medical University, 18 Amir Temur St, Samarkand, 

Department of Intervention Radiology, Thomas Jefferson 
11 Waverly PHB, New York, NY 10003

                                                 

http://dx.doi.org/10.31916/sjmi2023-01

Brain tumor classification by CNN

, Giljae Lee2*, Gippeum Park

October 2023 / Published online: 30 December 20

In this paper, we proposed a disease classification method 
for brain images using CNN. The research dataset collects 
images of normal, blastoma, meningioma, adenoma, and 
glioblastoma by brain tumor disease from journals such as 

s them in Exam_Brain.Zip. 
As a result of CNN processing the images for each file 
folder in the Exam_Brain.zip file 10 times, the AUC was 

As a result of the experiment, the brain 
disease classification accuracy of brain magnetic resonanc

These results indicate 
that the results of this study can be used to classify other 
diseases once the data set is established, and can also be 
used to classify objects in other industries. 

Convergence Research Institute, 
Yonsei University College of Medicine, Seoul 03722, 

National Research Foundation of Korea, Daejeon 34113, 

Department of Internal Medicine, Samarkand State 
Medical University, 18 Amir Temur St, Samarkand, 

Department of Intervention Radiology, Thomas Jefferson 
New York, NY 10003

                                

01-03                                    

Brain tumor classification by CNN

 

, Gippeum Park2, Muzaffar Annaev

/ Published online: 30 December 20

In this paper, we proposed a disease classification method 
for brain images using CNN. The research dataset collects 
images of normal, blastoma, meningioma, adenoma, and 
glioblastoma by brain tumor disease from journals such as 

s them in Exam_Brain.Zip. 
As a result of CNN processing the images for each file 
folder in the Exam_Brain.zip file 10 times, the AUC was 

As a result of the experiment, the brain 
disease classification accuracy of brain magnetic resonance 

These results indicate 
that the results of this study can be used to classify other 
diseases once the data set is established, and can also be 

Convergence Research Institute, 
Yonsei University College of Medicine, Seoul 03722, 

34113, 

Department of Internal Medicine, Samarkand State 
Medical University, 18 Amir Temur St, Samarkand, 

Department of Intervention Radiology, Thomas Jefferson 
New York, NY 10003 
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in the medical field, a doctor's decision
is not limited to image data but is made based on 
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important limitation. This is because setting reference 
points for sensitivity and specificity is not
experts, but the domain of experts in the field. Therefore, 
field medical staff must participate in the process of 
developing AI in medical settings. Future research tasks 
include developing applications that improve performance 
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continuing research in connection with medical big data 
servers.
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gliomas, Astrocytoma is a tumor derived from glial 
cells and appears in various forms depending on the 
grade, while Oligodendroglioma is a tumor derived 
from oligodendrocytes and occurs in the white
of the brain. Lymphoma is a brain tumor derived 
from the lymphatic system that mainly occurs in 
patients with weakened immune function. Neoplastic 
medulloblastoma is a rapidly growing, isolated brain 
tumor that commonly occurs in children and 
originates in the cerebellum. Chordoma is a rare 
tumor that occurs in the pharyngeal gland and is 
located at the base of the brain.
a brain tumor that originates from the tissue 
surrounding the cerebrospinal fluid.
a benign tumor derived from nerve cells and glial 
cells and occurs mainly in children and adolescents.
Some tumors are benign tumors that originate from 
the tissue surrounding the cerebrospinal fluid and are 
relatively less common.
characteristics of brain tumors are diverse, they are 
broadly classified into germinomas, meningioma, 
adenoma, and glioblastoma

Imaging equipment for diagnosing brain tumors 
includes MRI, SPET, SPECT/CT, PET/CT, and 
PET/MRI.
digital images, and the acquired images are managed 
by PACS.
death among people. The chances of survival can be 
increased if the tumor is detected and classified 
correctly at its early stage.
involve invasive techniques such as biopsy, lumbar 
puncture, and spinal tap method, to detect and 
classify brain tumors into benign (non
and malignant (cancerous).
diagnosis algorithm has been designed to increase the 
accuracy of brain tumor detection and classification, 
and thereby replace conventional invasive and time
consuming techniques.

Neural Network (NN) refers to a computational 
model that imitates the structure of the human brain 
to construct an information p
resembles a human
a hidden layer, and an output layer, and a network 
with multiple hidden layers is called a deep neural 
network (DNN).
learning (DL), and DL is achie
many fields such as image classification and object 
detection.
DL model that extracts and classifies image features 
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such as NEJM and AuntMinnie, and file them as 

Exam_Brain.Zip. The data size was a total of 50 

CNN models are a type of artificial neural network 

used in DL to evaluate visual information, and these 

ndle a wide range of tasks related to 

images, sound, text, video, and other media. CNN 

was created in the late 1990s by Professor Yann 

CNN models have input 

layers, output layers, hidden layers, and millions of 

them to learn complex objects 

A convolution and pooling process is 

used to sample a given input before applying an 

activation function, where all inputs are partially 
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connected to hidden layers and the fully connected 

layer at the end is the 

format itself is the same as the size of the input 

image. Convolution is a process that combines two 

functions to generate the output of another function, 

and the input image is changed by applying a filter 

to the CNN model.

to solve the problems of training time, network size, 

and number of variables. The CNN model combines 

the convolution and pooling parts that extract 

features and the extracted features, it is divided into 

classification parts

the CNN model.
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that won the ILSVRC (imageNet large scale visual 

recognition challenge) competition held in 2012
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Deep Convolutional Neural Network”

AlexNet, named after the first author of the paper, 

Alex Khrizevsky, and AlexNet brought CNN to the 

spotlight again.

Figure 2

perform parallel computation

23) 01; 17-25

connected to hidden layers and the fully connected 

layer at the end is the 

format itself is the same as the size of the input 

Convolution is a process that combines two 

functions to generate the output of another function, 

and the input image is changed by applying a filter 

to the CNN model. The CN

to solve the problems of training time, network size, 

and number of variables. The CNN model combines 

the convolution and pooling parts that extract 

features and the extracted features, it is divided into 

classification parts[4].

the CNN model. 

Figure 1. The concept of the CNN model

 AlexNet 

AlexNet is a CNN-structured N

that won the ILSVRC (imageNet large scale visual 

recognition challenge) competition held in 2012

The official paper is “ImageNet Classification with 

Deep Convolutional Neural Network”

AlexNet, named after the first author of the paper, 

Alex Khrizevsky, and AlexNet brought CNN to the 

spotlight again. AlexNet was designed as shown in 

2 with two GP

perform parallel computation

5                                                                      

connected to hidden layers and the fully connected 

layer at the end is the output layer.

format itself is the same as the size of the input 

Convolution is a process that combines two 

functions to generate the output of another function, 

and the input image is changed by applying a filter 

The CNN model was proposed 

to solve the problems of training time, network size, 

and number of variables. The CNN model combines 

the convolution and pooling parts that extract 

features and the extracted features, it is divided into 

. Figure 1 shows the concept of 

he concept of the CNN model

 

structured Neural 

that won the ILSVRC (imageNet large scale visual 

recognition challenge) competition held in 2012

is “ImageNet Classification with 

Deep Convolutional Neural Network”

AlexNet, named after the first author of the paper, 

Alex Khrizevsky, and AlexNet brought CNN to the 

AlexNet was designed as shown in 

with two GPUs in parallel structure to 

perform parallel computation[5].  

                                                                     

connected to hidden layers and the fully connected 

output layer. The output 

format itself is the same as the size of the input 

Convolution is a process that combines two 

functions to generate the output of another function, 

and the input image is changed by applying a filter 

N model was proposed 

to solve the problems of training time, network size, 

and number of variables. The CNN model combines 

the convolution and pooling parts that extract 

features and the extracted features, it is divided into 

1 shows the concept of 

he concept of the CNN model

eural Network(NN)

that won the ILSVRC (imageNet large scale visual 

recognition challenge) competition held in 2012

is “ImageNet Classification with 

Deep Convolutional Neural Network”[5]. It is called 

AlexNet, named after the first author of the paper, 

Alex Khrizevsky, and AlexNet brought CNN to the 

AlexNet was designed as shown in 

Us in parallel structure to 

                                                                     

connected to hidden layers and the fully connected 

The output 

format itself is the same as the size of the input 

Convolution is a process that combines two 

functions to generate the output of another function, 

and the input image is changed by applying a filter 

N model was proposed 

to solve the problems of training time, network size, 

and number of variables. The CNN model combines 

the convolution and pooling parts that extract 

features and the extracted features, it is divided into 

1 shows the concept of 

 

he concept of the CNN model 

etwork(NN) 

that won the ILSVRC (imageNet large scale visual 

recognition challenge) competition held in 2012[5]. 

is “ImageNet Classification with 

It is called 

AlexNet, named after the first author of the paper, 

Alex Khrizevsky, and AlexNet brought CNN to the 

AlexNet was designed as shown in 

Us in parallel structure to 

AlexNet receives “

outputs the 

the image.

applications

used as a starting point for learning new tasks.

tuning a neural network with transfer learning is 

usually

network from scratch using randomly initialized 

weights.

to a new task using a smaller number of training 

images, and the transfer learning process of AlexNet 

is shown in

Figure 3. The transfer learning process of AlexNet

                                                                     

Figure 2. AlexNet with two GPUs in parallel 

architecture to perform parallel computations.

4. Transfer learning of AlexNet

AlexNet receives “

outputs the probabilities of labels and categories in 

the image. Transfer learning is widely used in DL 

applications[6]. A pre

used as a starting point for learning new tasks.

tuning a neural network with transfer learning is 

usually much faster and easier than training the 

network from scratch using randomly initialized 

weights. Learned features can be quickly transferred 

to a new task using a smaller number of training 

images, and the transfer learning process of AlexNet 

is shown in Figure 

Figure 3. The transfer learning process of AlexNet

III. Experiment and Results

                                                                     

Figure 2. AlexNet with two GPUs in parallel 

architecture to perform parallel computations.

 

Transfer learning of AlexNet

AlexNet receives “Exam_Brain.Zip

probabilities of labels and categories in 

Transfer learning is widely used in DL 

A pre-trained neural network can be 

used as a starting point for learning new tasks.

tuning a neural network with transfer learning is 

much faster and easier than training the 

network from scratch using randomly initialized 

Learned features can be quickly transferred 

to a new task using a smaller number of training 

images, and the transfer learning process of AlexNet 

Figure 3[7].  

Figure 3. The transfer learning process of AlexNet

 

III. Experiment and Results

                                                                     

Figure 2. AlexNet with two GPUs in parallel 

architecture to perform parallel computations.

Transfer learning of AlexNet

Exam_Brain.Zip” as input and 

probabilities of labels and categories in 

Transfer learning is widely used in DL 

trained neural network can be 

used as a starting point for learning new tasks.

tuning a neural network with transfer learning is 

much faster and easier than training the 

network from scratch using randomly initialized 

Learned features can be quickly transferred 

to a new task using a smaller number of training 

images, and the transfer learning process of AlexNet 

Figure 3. The transfer learning process of AlexNet

III. Experiment and Results

                                                                     19                                                                      

 

 

Figure 2. AlexNet with two GPUs in parallel 

architecture to perform parallel computations. 

Transfer learning of AlexNet 

” as input and 

probabilities of labels and categories in 

Transfer learning is widely used in DL 

trained neural network can be 

used as a starting point for learning new tasks. Fine-

tuning a neural network with transfer learning is 

much faster and easier than training the 

network from scratch using randomly initialized 

Learned features can be quickly transferred 

to a new task using a smaller number of training 

images, and the transfer learning process of AlexNet 

 

Figure 3. The transfer learning process of AlexNet 

III. Experiment and Results 

                                                                      

 

                                                                      



20                                                                      

 

AlexNet CNN was modified and programmed 

using the transfer learning method to classify the 

grade of 

“Exam_Brain.Zip

Meningioma

used MatLab R2023B on a computer equipped with 

a GPU. The experimental procedure was performed 

as shown in Figure 

Figure 4. The experimental procedure
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into the data storage. The images were labeled 

based on the folder name and the data was saved as 

an ImageDatastore object. Data stored in the 

computer was divided into training datasets and 

validation datasets. The splitEachLabel func

function that splits the data storage into two new 

data storages and stores them. The split data was 

divided into 70% training data and 30% validation 

data. Sample images were displayed using the 

algorithm below, with 

images in columns, a total of 6 images, as shown in 

Figure 5. The displayed image was converted from 

an RGB image to a gray image through a Matlab 

function, and the normalized image was displayed.
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Figure 5. Display of sample images

An experiment was performed to classify brain 

diseases. The CNN training process for verification is 

shown in Figure 6. Looking at the CNN training 

process, the epoch period was short and the training 

time was also short due to the small amount of data.

Figure 6. CNN training process

Finally, the verification image was classified using 

the classify function. The classification

four disease names are shown in Figure 

the predicted labeling. 
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CNN processed the images for each file folder in 

the Exam_Brain.zip file 10 times, and the AUC was 

found to be 0.8825, as shown in Figure 

 

To evaluate the effectiveness of the CNN model that 

learned brain disease classification, a confusion 

matrix as shown in Figure 

of the confusion matrices was arranged 

alphabetically in the file folders in the 

Exam_Brain.zip file.
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Figure 9. Confusion matrix
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Magnetic Resonance (MR) images are classified into 

normal, non

cancerous (malignant) brain tumors. The proposed 

method follows three steps,(1) wavelet 

decomposition,(2) textural feature extraction, and (3) 

classification. The proposed method has been applied 

to real MR images, and the accuracy of classification 

using a p

nearly 100%

three steps: wavelet decomposition, feature 

extraction, and classification. However, in this paper, 

the method of classifying diseases was improved 

using CNN with

extraction step

al(2014) propose an automatic support system for 

stage classification using an artificial neural network 

(learning machine) to detect Brain. They present a 

segmentatio

algorithm, for segmenting Magnetic Resonance 

images to detect the Brain Tumor in its early stages 

and to analyze anatomical structures. A well

segmentation problem within MRI is the task of 

labeling the tissue type wh

(WM), Grey Matter (GM), Cerebrospinal Fluid 

(CSF), and sometimes pathological tissues like 

tumors, etc. A Probabilistic Neural Network with a 

radial basis function will be employed to implement 

an automated Brain Tumor classificat

making was performed in two stages: feature 

extraction using GLCM and PCA and classification 

using the PNN

this classifier was evaluated in terms of training 

performance and classification accuracies. The 

simulated results show that the classifier and 

segmentation algorithm provide better accuracy than 

the previous method. The research they conducted 

was on segmentation, which is different from 

research on distinguishing diseases

KHARRAT, Karim GASMI, Mohamed BEN 
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MESSAOUD, et al. (2010) propose a hybrid 

approach for classifying brain tissue in magnetic 

resonance imaging (MRI) based on genetic algorithm 

(GA) and support vector machine (SVM). A set of 

wavelet

optimal texture features from normal and tumor 

regions using spatial gray level dependence method 

(SGLDM). These features serve as input to the SVM 

classifier. Feature selection, a big problem in 

classification techniques, is so

optimal features are used to classify brain tissue into 

normal, benign, or malignant tumors. The 

performance of the algorithm is evaluated on a series 

of brain tumor images. However, their study also 

went through an image decomposition

wavelet method, and it was found that images could 

only be distinguished into normal, benign, and 

malignant tumors

Kumar (2018) focused on denoising techniques, gray 

level co

extraction and DWT

growth segmentation to reduce complexity and 

improve performance. Morphological filtering was 

then performed to remove noise that may have 

formed after segmentation. A probabilistic neural 

network classifier was u

performance accuracy of tumor localization in brain 

MRI images. The experimental results demonstrated 

the effectiveness of the proposed technique in 

identifying normal and abnormal tissues in brain MR 

images with almost 100% accur

content of this study is different from the content of 

this study in that it is a technology for detecting 

disease areas within a single MRI image. It goes 

through a preprocessing step of segmentation using 

DWT

Royappan

and

important
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experts, but the domain of experts in the field. 

Therefore, field medical staff must participate in the 

process of de
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application that improves performance by developing 

the input stage of the program, and continuing 

research in connection with medical big data servers.
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utilizing various imaging modalities, such as MRI, 

CT scan, and PET scan, doctors can obtain detailed 
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informed decisions about the most effective 
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techniques like radiomics have emerged as a 

promising tool in precision medicine
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data from medical images
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deeper understanding of diseases and personalize 

treatment plans for patients based on their 

individual characteristics

personalized precision medicine, medical imaging 

is rapidly evolving from being a mere diagnostic 

tool to playing a central role

specificall

precision medicine, enabling objective and 

quantitative analysis of tumors and providing 

valuable information for diagnosis, prognosis 

evaluation, and treatment planning

cutting-edge field in medical imaging, has 

revolutionized precision medicine. With the 

increasing volume of data and complexity in 

decision-

medicine has emerged to address the variability of

patients and diseases

By analyzing radiomics data, which involves the 

extraction of quantitative features from medical 

images, precision medicine can better understand 

tumor heterogeneity in a 

and repeatable way

detailed and quantifiable information about tumor 

pathophysiology, allowing for a comprehensive 

analysis of diseases and personalized treatment 

plans based on individual characteristics

Additionally, radiomics does not require invasive 

sampling inside the tumor like biopsies do, making 

it a less burdensome and more accessible method 

for obtaining patient information
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of data on a larger scale, leading to improved 

population health outcomes.

Overall, while there are cha

precision medicine, such as computational intensity, 

standardization, and variability of patients and 

diseases, the use of imaging and radiomics in 

precision medicine holds great promise for 

improving patient outcomes through person

and targeted treatments

                                                                                                                             

 

further computational challenges. Another 

challenge is the need for standardization and 

harmonization of radiomics and genomics data 

across different imaging modalities and genomi

platforms. 

Figure 4. Integration of personalized medicine in 
healthcare systems

This standardization is essential for ensuring the 

accuracy and reproducibility of radiomics and 

genomics analyses, as well as for enabling data 

sharing and collaborat

institutions. Furthermore, the variability and 

complexity of patients and diseases also pose 

challenges in implementing precision medicine

Healthcare providers must consid

variability of patients and diseases when 

developing personalized treatment plans. 

Additionally, there is a need to integrate precision 

medicine data, which focuses on an individual's 

health, with public health data through the use of 

Data tools[4]. This integration allows for the 

aggregation, analysis, and collective interpretation 

of data on a larger scale, leading to improved 

population health outcomes.

Overall, while there are cha

precision medicine, such as computational intensity, 

standardization, and variability of patients and 

diseases, the use of imaging and radiomics in 

precision medicine holds great promise for 

improving patient outcomes through person

and targeted treatments

                                                                                                                             

further computational challenges. Another 

challenge is the need for standardization and 

harmonization of radiomics and genomics data 

across different imaging modalities and genomi

ntegration of personalized medicine in 
healthcare systems[16]

 

This standardization is essential for ensuring the 

accuracy and reproducibility of radiomics and 

genomics analyses, as well as for enabling data 

sharing and collaboration among different research 

institutions. Furthermore, the variability and 

complexity of patients and diseases also pose 

challenges in implementing precision medicine

Healthcare providers must consider the individual 

variability of patients and diseases when 

developing personalized treatment plans. 

Additionally, there is a need to integrate precision 

medicine data, which focuses on an individual's 

health, with public health data through the use of 

. This integration allows for the 

aggregation, analysis, and collective interpretation 

of data on a larger scale, leading to improved 

population health outcomes. 

Overall, while there are challenges in implementing 

precision medicine, such as computational intensity, 

standardization, and variability of patients and 

diseases, the use of imaging and radiomics in 

precision medicine holds great promise for 

improving patient outcomes through person

and targeted treatments[7]. 

                                                                                                                             

further computational challenges. Another 

challenge is the need for standardization and 

harmonization of radiomics and genomics data 

across different imaging modalities and genomi

ntegration of personalized medicine in 
[16] 

This standardization is essential for ensuring the 

accuracy and reproducibility of radiomics and 

genomics analyses, as well as for enabling data 

ion among different research 

institutions. Furthermore, the variability and 

complexity of patients and diseases also pose 

challenges in implementing precision medicine

er the individual 

variability of patients and diseases when 

developing personalized treatment plans. 

Additionally, there is a need to integrate precision 

medicine data, which focuses on an individual's 

health, with public health data through the use of 

. This integration allows for the 

aggregation, analysis, and collective interpretation 

of data on a larger scale, leading to improved 

llenges in implementing 

precision medicine, such as computational intensity, 

standardization, and variability of patients and 

diseases, the use of imaging and radiomics in 

precision medicine holds great promise for 

improving patient outcomes through personalized 

                                                                                                                             

further computational challenges. Another 

challenge is the need for standardization and 

harmonization of radiomics and genomics data 

across different imaging modalities and genomic 

 

ntegration of personalized medicine in 

This standardization is essential for ensuring the 

accuracy and reproducibility of radiomics and 

genomics analyses, as well as for enabling data 

ion among different research 

institutions. Furthermore, the variability and 

complexity of patients and diseases also pose 

challenges in implementing precision medicine[7]. 

er the individual 

variability of patients and diseases when 

developing personalized treatment plans. 

Additionally, there is a need to integrate precision 

medicine data, which focuses on an individual's 

health, with public health data through the use of 

. This integration allows for the 

aggregation, analysis, and collective interpretation 

of data on a larger scale, leading to improved 

llenges in implementing 

precision medicine, such as computational intensity, 

standardization, and variability of patients and 

diseases, the use of imaging and radiomics in 

precision medicine holds great promise for 

alized 

 

The future of precision medicine and medical 

imaging is promising.Advancements in imaging 

technology and data

radiomics are revolutionizing the field of precision 

medicine

extraction of quantitative features from medical 

images, providing valuable informa

diagnostic, prognostic, and predictive purposes. 

Integrating radiomics data with genomic data, 

known as radiogenomics, allows for a more 

comprehensive understanding of the underlying 

molecular characteristics of diseases and how they 

manifest visu

This integration opens up possibilities for more 

targeted and personalized treatment approaches, as 

well as the identification of new biomarkers and 

therapeutic targets. 

radiomics and genomics data across different 

imaging modalities and genomic platforms is 

crucial for standardization and ensuring the 

accuracy and reproducibility of results

By harmonizing data processing and developing 

specific standards, the integration of genomics and 

radiomics into the data system can greatly enhance 

the potential of precision medicine for improving 

patient care .

With the creation of high

datasets that integrate radiomics, genomics, and 

proteomics information, along with clinical

prognostic and neuropathological data, the 

implementation of big data analysis in precision 

medicine can reach i

These datasets will not only facilitate research and 

the development of new treatments, but also pave 

                                                                                                                             

 

7. The Future of Precision 
Medicine and Medical Imaging

The future of precision medicine and medical 

imaging is promising.Advancements in imaging 

technology and data

radiomics are revolutionizing the field of precision 

medicine[11]. These advancements enable the 

extraction of quantitative features from medical 

images, providing valuable informa

diagnostic, prognostic, and predictive purposes. 

Integrating radiomics data with genomic data, 

known as radiogenomics, allows for a more 

comprehensive understanding of the underlying 

molecular characteristics of diseases and how they 

manifest visually in medical images

This integration opens up possibilities for more 

targeted and personalized treatment approaches, as 

well as the identification of new biomarkers and 

therapeutic targets. 

radiomics and genomics data across different 

imaging modalities and genomic platforms is 

crucial for standardization and ensuring the 

accuracy and reproducibility of results

By harmonizing data processing and developing 

specific standards, the integration of genomics and 

radiomics into the data system can greatly enhance 

the potential of precision medicine for improving 

patient care . 

With the creation of high

datasets that integrate radiomics, genomics, and 

proteomics information, along with clinical

prognostic and neuropathological data, the 

implementation of big data analysis in precision 

medicine can reach i

These datasets will not only facilitate research and 

the development of new treatments, but also pave 

                                                                                                                                           SJMI(20

The Future of Precision 
Medicine and Medical Imaging

The future of precision medicine and medical 

imaging is promising.Advancements in imaging 

technology and data-driven analysis methods like 

radiomics are revolutionizing the field of precision 

. These advancements enable the 

extraction of quantitative features from medical 

images, providing valuable informa

diagnostic, prognostic, and predictive purposes. 

Integrating radiomics data with genomic data, 

known as radiogenomics, allows for a more 

comprehensive understanding of the underlying 

molecular characteristics of diseases and how they 

ally in medical images

This integration opens up possibilities for more 

targeted and personalized treatment approaches, as 

well as the identification of new biomarkers and 

therapeutic targets. Additionally, the integration of 

radiomics and genomics data across different 

imaging modalities and genomic platforms is 

crucial for standardization and ensuring the 

accuracy and reproducibility of results

By harmonizing data processing and developing 

specific standards, the integration of genomics and 

radiomics into the data system can greatly enhance 

the potential of precision medicine for improving 

With the creation of high-quality, ideally public, 

datasets that integrate radiomics, genomics, and 

proteomics information, along with clinical

prognostic and neuropathological data, the 

implementation of big data analysis in precision 

medicine can reach its full potential 

These datasets will not only facilitate research and 

the development of new treatments, but also pave 

SJMI(2023) 01; 

The Future of Precision 
Medicine and Medical Imaging

The future of precision medicine and medical 

imaging is promising.Advancements in imaging 

n analysis methods like 

radiomics are revolutionizing the field of precision 

. These advancements enable the 

extraction of quantitative features from medical 

images, providing valuable informa

diagnostic, prognostic, and predictive purposes. 

Integrating radiomics data with genomic data, 

known as radiogenomics, allows for a more 

comprehensive understanding of the underlying 

molecular characteristics of diseases and how they 

ally in medical images[4]. 

This integration opens up possibilities for more 

targeted and personalized treatment approaches, as 

well as the identification of new biomarkers and 

Additionally, the integration of 

radiomics and genomics data across different 

imaging modalities and genomic platforms is 

crucial for standardization and ensuring the 

accuracy and reproducibility of results [12].

By harmonizing data processing and developing 

specific standards, the integration of genomics and 

radiomics into the data system can greatly enhance 

the potential of precision medicine for improving 

quality, ideally public, 

datasets that integrate radiomics, genomics, and 

proteomics information, along with clinical

prognostic and neuropathological data, the 

implementation of big data analysis in precision 

ts full potential [13]. 

These datasets will not only facilitate research and 

the development of new treatments, but also pave 

) 01; 35-43 

Medicine and Medical Imaging 

The future of precision medicine and medical 

imaging is promising.Advancements in imaging 

n analysis methods like 

radiomics are revolutionizing the field of precision 

. These advancements enable the 

extraction of quantitative features from medical 

images, providing valuable information for 

diagnostic, prognostic, and predictive purposes. 

Integrating radiomics data with genomic data, 

known as radiogenomics, allows for a more 

comprehensive understanding of the underlying 

molecular characteristics of diseases and how they 

This integration opens up possibilities for more 

targeted and personalized treatment approaches, as 

well as the identification of new biomarkers and 

Additionally, the integration of 

radiomics and genomics data across different 

imaging modalities and genomic platforms is 

crucial for standardization and ensuring the 

. 

By harmonizing data processing and developing 

specific standards, the integration of genomics and 

radiomics into the data system can greatly enhance 

the potential of precision medicine for improving 

quality, ideally public, 

datasets that integrate radiomics, genomics, and 

proteomics information, along with clinical-

prognostic and neuropathological data, the 

implementation of big data analysis in precision 

These datasets will not only facilitate research and 

the development of new treatments, but also pave 



SJMI(2023

the way for more personalized and precise clinical 

decision-

tools in combination with precision medicine data 

has the potential to revolutionize public health on a 

larger scale

In conclusion, the utilization of medical imaging 

and radio

approach that can provide valuable quantitative 

information about diseases and patients

 

8. 

Ethical considerations

precision medicine, especially when it comes to 

medical imaging and radiomics. There are several 

ethical considerations that need to be addressed: 1. 

Privacy and consent: As medical imaging involves 

the collection and storage

information, it is important to ensure patient 

privacy and obtain informed consent for the 

appropriate use and sharing of their data.2. Data 

sharing and ownership: With the integration of 

different data sources in precision medicine, 

including radiomics and genomics, there is a need 

to establish clear guidelines for data sharing and 

ownership. This includes determining who has 

access to the data, how it can be used, and ensuring 

that individuals involved in data collection and 

analysis a

patient privacy. Furthermore, there is also a need to 

address potential biases and disparities that may 

arise in the application of precision medicine.

This includes ensuring equitable access to precision 

medicine tec

biases in the data and algorithms used for diagnosis 

and treatment. Additionally, there is an ethical 

responsibility to ensure that the implementation of 

precision medicine does not lead to undue burden 

23) 01; 35-43

the way for more personalized and precise clinical 

-making. Furthermor

tools in combination with precision medicine data 

has the potential to revolutionize public health on a 

larger scale [4]. 

In conclusion, the utilization of medical imaging 

and radiomics in precision medicine is a promising 

approach that can provide valuable quantitative 

information about diseases and patients

 Ethical Considerations in 
Precision Medicine

Ethical considerations 

precision medicine, especially when it comes to 

medical imaging and radiomics. There are several 

ethical considerations that need to be addressed: 1. 

Privacy and consent: As medical imaging involves 

the collection and storage

information, it is important to ensure patient 

privacy and obtain informed consent for the 

appropriate use and sharing of their data.2. Data 

sharing and ownership: With the integration of 

different data sources in precision medicine, 

cluding radiomics and genomics, there is a need 

to establish clear guidelines for data sharing and 

ownership. This includes determining who has 

access to the data, how it can be used, and ensuring 

that individuals involved in data collection and 

analysis adhere to ethical standards and protect 

patient privacy. Furthermore, there is also a need to 

address potential biases and disparities that may 

arise in the application of precision medicine.

This includes ensuring equitable access to precision 

medicine technologies and addressing potential 

biases in the data and algorithms used for diagnosis 

and treatment. Additionally, there is an ethical 

responsibility to ensure that the implementation of 

precision medicine does not lead to undue burden 

3                                                                          

the way for more personalized and precise clinical 

making. Furthermore, the use of big data 

tools in combination with precision medicine data 

has the potential to revolutionize public health on a 

In conclusion, the utilization of medical imaging 

mics in precision medicine is a promising 

approach that can provide valuable quantitative 

information about diseases and patients

Ethical Considerations in 
Precision Medicine 

 are paramount in the field of 

precision medicine, especially when it comes to 

medical imaging and radiomics. There are several 

ethical considerations that need to be addressed: 1. 

Privacy and consent: As medical imaging involves 

the collection and storage of personal health 

information, it is important to ensure patient 

privacy and obtain informed consent for the 

appropriate use and sharing of their data.2. Data 

sharing and ownership: With the integration of 

different data sources in precision medicine, 

cluding radiomics and genomics, there is a need 

to establish clear guidelines for data sharing and 

ownership. This includes determining who has 

access to the data, how it can be used, and ensuring 

that individuals involved in data collection and 

dhere to ethical standards and protect 

patient privacy. Furthermore, there is also a need to 

address potential biases and disparities that may 

arise in the application of precision medicine.

This includes ensuring equitable access to precision 

hnologies and addressing potential 

biases in the data and algorithms used for diagnosis 

and treatment. Additionally, there is an ethical 

responsibility to ensure that the implementation of 

precision medicine does not lead to undue burden 

                                                                          

the way for more personalized and precise clinical 

e, the use of big data 

tools in combination with precision medicine data 

has the potential to revolutionize public health on a 

In conclusion, the utilization of medical imaging 

mics in precision medicine is a promising 

approach that can provide valuable quantitative 

information about diseases and patients [11]. 

Ethical Considerations in 
 

are paramount in the field of 

precision medicine, especially when it comes to 

medical imaging and radiomics. There are several 

ethical considerations that need to be addressed: 1. 

Privacy and consent: As medical imaging involves 

of personal health 

information, it is important to ensure patient 

privacy and obtain informed consent for the 

appropriate use and sharing of their data.2. Data 

sharing and ownership: With the integration of 

different data sources in precision medicine, 

cluding radiomics and genomics, there is a need 

to establish clear guidelines for data sharing and 

ownership. This includes determining who has 

access to the data, how it can be used, and ensuring 

that individuals involved in data collection and 

dhere to ethical standards and protect 

patient privacy. Furthermore, there is also a need to 

address potential biases and disparities that may 

arise in the application of precision medicine. 

This includes ensuring equitable access to precision 

hnologies and addressing potential 

biases in the data and algorithms used for diagnosis 

and treatment. Additionally, there is an ethical 

responsibility to ensure that the implementation of 

precision medicine does not lead to undue burden 

                                                                          

the way for more personalized and precise clinical 

e, the use of big data 

tools in combination with precision medicine data 

has the potential to revolutionize public health on a 

In conclusion, the utilization of medical imaging 

mics in precision medicine is a promising 

approach that can provide valuable quantitative 

are paramount in the field of 

precision medicine, especially when it comes to 

medical imaging and radiomics. There are several 

ethical considerations that need to be addressed: 1. 

Privacy and consent: As medical imaging involves 

of personal health 

information, it is important to ensure patient 

privacy and obtain informed consent for the 

appropriate use and sharing of their data.2. Data 

sharing and ownership: With the integration of 

different data sources in precision medicine, 

cluding radiomics and genomics, there is a need 

to establish clear guidelines for data sharing and 

ownership. This includes determining who has 

access to the data, how it can be used, and ensuring 

that individuals involved in data collection and 

dhere to ethical standards and protect 

patient privacy. Furthermore, there is also a need to 

address potential biases and disparities that may 

This includes ensuring equitable access to precision 

hnologies and addressing potential 

biases in the data and algorithms used for diagnosis 

and treatment. Additionally, there is an ethical 

responsibility to ensure that the implementation of 

precision medicine does not lead to undue burden 

or harm for patien

potential risks and adverse effects, as well as 

addressing issues of affordability and accessibility 

in order to ensure equitable healthcare for all 

individuals. In conclusion, while medical imaging 

and radiomics hold great 

medicine, it is important to approach their 

implementation ethically and address 

considerations such as privacy, consent, data 

sharing and ownership, potential biases, equitable 

access, and potential risks and harms

 

Precision medicine has shown promising successes 

in various fields of healthcare, thanks to the 

integration of medical imaging and radiomics. One 

success s

where precision medicine has revolutionized cancer 

treatment. By utilizing radiomics to analyze tumor 

heterogeneity and extract quantitative features from 

medical images, clinicians can tailor treatments 

based on the 

tumor

This personalized approach has led to improved 

diagnostic accuracy, treatment selection, and 

patient outcomes. For example, in lung cancer, 

radiomics has

chemotherapy, allowing for a more targeted and 

effective treatment plan. Another success story is in 

the field of neurology, where precision medicine 

has greatly advanced the diagnosis and treatment of 

neurological dis

radiomics, clinicians can analyze brain scans to 

identify unique patterns and biomarkers associated 

with specific neurological conditions. This allows 

for early detection, accurate diagnosis, and 

                                                                                                                                           

or harm for patien

potential risks and adverse effects, as well as 

addressing issues of affordability and accessibility 

in order to ensure equitable healthcare for all 

individuals. In conclusion, while medical imaging 

and radiomics hold great 

medicine, it is important to approach their 

implementation ethically and address 

considerations such as privacy, consent, data 

sharing and ownership, potential biases, equitable 

access, and potential risks and harms

 

9. Success Stories of Precision 
Medicine Using Medical 
Imaging

Precision medicine has shown promising successes 

in various fields of healthcare, thanks to the 

integration of medical imaging and radiomics. One 

success story comes from the field of oncology, 

where precision medicine has revolutionized cancer 

treatment. By utilizing radiomics to analyze tumor 

heterogeneity and extract quantitative features from 

medical images, clinicians can tailor treatments 

based on the specific characteristics of a patient's 

tumor [7]. 

This personalized approach has led to improved 

diagnostic accuracy, treatment selection, and 

patient outcomes. For example, in lung cancer, 

radiomics has been used to predict the response to 

chemotherapy, allowing for a more targeted and 

effective treatment plan. Another success story is in 

the field of neurology, where precision medicine 

has greatly advanced the diagnosis and treatment of 

neurological dis

radiomics, clinicians can analyze brain scans to 

identify unique patterns and biomarkers associated 

with specific neurological conditions. This allows 

for early detection, accurate diagnosis, and 

                                                                 

or harm for patients. This may involve monitoring 

potential risks and adverse effects, as well as 

addressing issues of affordability and accessibility 

in order to ensure equitable healthcare for all 

individuals. In conclusion, while medical imaging 

and radiomics hold great potential for precision 

medicine, it is important to approach their 

implementation ethically and address 

considerations such as privacy, consent, data 

sharing and ownership, potential biases, equitable 

access, and potential risks and harms

Success Stories of Precision 
Medicine Using Medical 
Imaging 

Precision medicine has shown promising successes 

in various fields of healthcare, thanks to the 

integration of medical imaging and radiomics. One 

tory comes from the field of oncology, 

where precision medicine has revolutionized cancer 

treatment. By utilizing radiomics to analyze tumor 

heterogeneity and extract quantitative features from 

medical images, clinicians can tailor treatments 

specific characteristics of a patient's 

This personalized approach has led to improved 

diagnostic accuracy, treatment selection, and 

patient outcomes. For example, in lung cancer, 

been used to predict the response to 

chemotherapy, allowing for a more targeted and 

effective treatment plan. Another success story is in 

the field of neurology, where precision medicine 

has greatly advanced the diagnosis and treatment of 

neurological disorders. Using medical imaging and 

radiomics, clinicians can analyze brain scans to 

identify unique patterns and biomarkers associated 

with specific neurological conditions. This allows 

for early detection, accurate diagnosis, and 

                                                                 

ts. This may involve monitoring 

potential risks and adverse effects, as well as 

addressing issues of affordability and accessibility 

in order to ensure equitable healthcare for all 

individuals. In conclusion, while medical imaging 

potential for precision 

medicine, it is important to approach their 

implementation ethically and address 

considerations such as privacy, consent, data 

sharing and ownership, potential biases, equitable 

access, and potential risks and harms[6]. 

Success Stories of Precision 
Medicine Using Medical 

Precision medicine has shown promising successes 

in various fields of healthcare, thanks to the 

integration of medical imaging and radiomics. One 

tory comes from the field of oncology, 

where precision medicine has revolutionized cancer 

treatment. By utilizing radiomics to analyze tumor 

heterogeneity and extract quantitative features from 

medical images, clinicians can tailor treatments 

specific characteristics of a patient's 

This personalized approach has led to improved 

diagnostic accuracy, treatment selection, and 

patient outcomes. For example, in lung cancer, 

been used to predict the response to 

chemotherapy, allowing for a more targeted and 

effective treatment plan. Another success story is in 

the field of neurology, where precision medicine 

has greatly advanced the diagnosis and treatment of 

orders. Using medical imaging and 

radiomics, clinicians can analyze brain scans to 

identify unique patterns and biomarkers associated 

with specific neurological conditions. This allows 

for early detection, accurate diagnosis, and 

                                                                 41 

 

ts. This may involve monitoring 

potential risks and adverse effects, as well as 

addressing issues of affordability and accessibility 

in order to ensure equitable healthcare for all 

individuals. In conclusion, while medical imaging 

potential for precision 

medicine, it is important to approach their 

implementation ethically and address 

considerations such as privacy, consent, data 

sharing and ownership, potential biases, equitable 

Success Stories of Precision 

Precision medicine has shown promising successes 

in various fields of healthcare, thanks to the 

integration of medical imaging and radiomics. One 

tory comes from the field of oncology, 

where precision medicine has revolutionized cancer 

treatment. By utilizing radiomics to analyze tumor 

heterogeneity and extract quantitative features from 

medical images, clinicians can tailor treatments 

specific characteristics of a patient's 

This personalized approach has led to improved 

diagnostic accuracy, treatment selection, and 

patient outcomes. For example, in lung cancer, 

been used to predict the response to 

chemotherapy, allowing for a more targeted and 

effective treatment plan. Another success story is in 

the field of neurology, where precision medicine 

has greatly advanced the diagnosis and treatment of 

orders. Using medical imaging and 

radiomics, clinicians can analyze brain scans to 

identify unique patterns and biomarkers associated 

with specific neurological conditions. This allows 

for early detection, accurate diagnosis, and 



42                                                                                                                             

 

personalized treatment str

precision medicine using medical imaging has also 

proven to be transformative. Radiomics has 

allowed for the identification of specific features in 

cardiac imaging that can predict the risk of 

cardiovascular events, such as heart at

strokes. By applying precision medicine principles 

to these cases, physicians can develop 

individualized treatment plans and interventions to 

manage the patient's cardiovascular health more 

effectively. Overall, medical imaging and 

radiomics have 

advancing precision medicine

Not only do they enable more accurate diagnoses 

and treatment selection, but they also contribute to 

a personalized approach that takes into 

unique characteristics of each patient and their 

disease. Furthermore, the implementation of 

precision medicine using medical imaging comes 

with several considerations that need to be 

addressed. These include standardization of 

imaging protocol

management and integration, and ethical 

considerations regarding patient data privacy.
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capabilities of medical imaging for personalized 

healthcare. Using artificial intelligence algorithms, 

medical images can be analyzed in a more efficient 

and accurate manner, allowing for the extraction of 

valuable insights and patterns

immediately apparent to the human eye. This 

integration of artificial intelligence and precision 

medicine in medical imaging has the potential to 
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information. Additionally, the use of neural 

networks in medical imaging can aid in image 

interpretation and decision

technologies can identify subtle patterns and 

features in medical images that may be indicative 

of specific diseases or c

detection and intervention. In conclusion, medical 

imaging plays a vital role in precision medicine by 

providing valuable insights into intra

heterogeneity of abnormal tissues. This information 

can then be used to devel

plans and interventions for individual patients, 

leading to improved outcomes in personalized 

healthcare. In summary, medical imaging is a 

crucial component of precision medicine by 

providing quantitative imaging biomarkers and 

aiding

treatment planning of patients. It enables clinicians 

to make more informed decisions based on accurate 

and detailed information about a patient's condition. 

Moreover, radiomics and the analysis of medical 
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