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1. Introduction

I am a sixth—year medical student at Chonnam National
University Medical School. In Korea, the medical school
curriculum takes 6 years, and it is divided into 2 years
of the ‘premedical’ period and 4 years of the ‘college of
medicine’ period. While attending medical school for 6
years, | was greatly interested in using artificial intel—
ligence (AD) in clinical research. Throughout my edu-
cation, I was involved in and led various research projects
using “deep learning” and “machine learning” based radio-
logic methodologies. Through this essay, I would like to
share my research experience and discuss how medical
students apprehend and utilize Al in the present era of
Al

2. Medical education and Al research

1) Two years of ‘premedical period and ‘breast
cancer research
In 2017, the potential applications of Al-generated

excitement within the medical profession. Researchers

from Stanford University published a research paper in
Nature that their convolutional neural network (CNN)
algorithm was superior to dermatologists in determining
skin cancer classification [1]. Additionally, IBM Watson
was introduced in several university hospitals. Professor
Geoffrey Hinton, referred to as the father of Al, argued
that the radiology department should stop training within
5 years [2]. Simultaneously, it appeared that Al could
potentially replace the doctor’s positions and roles at any
moment, given these advancements and superiority. As a
premedical student, I thought I had to jump into the sea
of Al immediately so I would not be superseded or
subordinated to future technology. Therefore, I knocked
on the “Center for Al in Medical Imaging Research” door
at the Chonnam National University Hospital to get
involved, and professor Il-woo Park (Department of
Radiology, Chonnam National University Medical School)
gratefully allowed me to participate in their ongoing breast
cancer research. As a result of these efforts, we developed
a two-step CNN algorithm that predicts cancer in-

vasiveness in patients with core—needle biopsy—diagnosed
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ductal carcinoma in situ [3]. Furthermore, he taught and
mentored me to publish abstract research papers in the
2021 International Society for Magnetic Resonance in
Medicine as co—author of the ‘Predicting underestimation
of invasive cancer in patients with core—needle biopsy—
diagnosed ductal carcinoma in situ using deep learning
(Fig. 1.

2) Four years of ‘college of medicine period and

‘meningioma’ research

For my first 2 years in the college of medicine, my
academic burden made it challenging to participate con—
tinuously in Al-driven research. Therefore, I concentrated
on studying basic medicine and clinical medicine for 2
years. However, my interest in clinical Al research was
still present, so I quenched my thirst for Al research by
participating in several research internships like
‘Severance Advanced Clerkship (Artificial Intelligence-
Powered Radiology) at Yonsei University College of
Medicine and “the 29th Clinical Pharmacology Internship’
at Seoul National University Hospital during vacation
periods. Notably, these medical research experiences

motivated me to have the personal goal of graduating from

medical school with a research paper that I led and

authored.

As soon as the winter vacation of my second grade in
the college of medicine started, I launched a new research
project. For a few months, I learned fundamental knowl—
edge to conduct radiomics experiments. I also had several
research meetings with Professor Seul-kee Kim (De-
partment of Radiology, Chonnam National University
Medical School) to consolidate our methodology and
research direction. Radiomics, a newly developed pre-—
cision medicine and oncology technology, translates high—
dimensional image information into abundant mathe-
matical data by multiple computational algorithms. It
provides an objective and quantitative approach to in-—
terpreting imaging data, rather than the subjective and
qualitative interpretation from relatively limited human
visual observation [4]. So, we decided to utilize the
radiomics—based machine learning approach to develop
our model for preoperative grading in meningioma, the
most common central nervous system tumor. Subse-
quently, during my third year in the college of medicine,
I decided to conduct my research in parallel with a clinical
clerkship. To be honest, it was much more challenging

than I had expected. However, I could not give up and

Fig. 1. Breast Cancer Research Using Deep Learning

Predicting Underestimation of Invasive Cancer in Patients with Core-needle
Biopsy-diagnosed Ductal Carcinoma in Situ using Deep Learning
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In this paper, we developed a 2-step algorithm utilizing a recurrent CNN model and demonstrated that the proposed algorithm can provide a method to predict
invasiveness in the core needle biopsy-proven DCIS with the results comparable to the previous reports.
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Figure 1. The diagram of the proposed two-step deep learning model
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was greatly rewarded during this experience because many
professors encouraged and helped me to progress my
technical and soft skills. Importantly, I also felt great
satisfaction from creating something new that did not exist
in the world and pride that I am contributing to improving
human health through this research.

November 2021, with the support of professors, I was
able to attend the 9th International Congress on Magnetic
Resonance Imaging conference and study the latest trends
in radiomics and magnetic resonance physics research. At
the conference, I had a conversation with my internship
advisor, professor Young—han Lee (Department of Ra-
diology, Yonsei University College of Medicine). The
Department of Radiology at Severance Hospital was also
conducting research similar to what I was investigating
at that time. Unlike our method, which only uses radiomics
features, their approach combined clinical data with
radiomics features [5]. I continued my research until early
2022, when in my fourth year of the college of medicine.
I presented our results at the Chonnam National University

Medical School Research Conference and won the Best

Poster Award (Fig. 2). Currently, this research is ex-
panding, and we plan to progress international validation
with foreign university hospitals such as the United States,

Tirkiye, and Vietnam based on our developed model.

3. Conclusion

While attending medical school in the era of Al, I was
able to study and research both medicine and artificial
intelligence at the same time. Also, I am greatly proud
and satisfied with my medical school years because I could
have ramped up my abilities and skills through these
education and research experiences. Medicine and en-—
gineering both have a common principle in terms of
problem-solving. While medicine emphasizes experience
and evidence, engineering or Al puts much more im-—
portance on developing something superior to experience
and creating a brand—new model. The disparity between
these two sciences confused me during my research, and
learning Al was much more complicated and challenging
than I had expected. So, based on my experiences, 1 would

like to propose some educational approaches that can help

Fig. 2. Meningioma Research Using Machine Learning

Development of an Al model for Preoperative Grading in Meningioma:
Radiomics based Machine Learning Approach
Chae Yeang Tm!, Tlwoo Park??, Seul Kee Kim™?

1Callege of Medicine, Chonnam National University Medical School, Gwangju, Korea,
Iepartment of Radiology, Chonnam National University Medical Schoal, Gwangju, Korea

A

Y

Department of Radiology, Chonnam National University Hospital, Gwangju, Korea

Introduction MRI Acquisition

= MRI data were acquired using 3T and 1.5T scanner from
CNUH, CNUHH, and other local hospitals

« Tl-weighted Contrast Enhanced (CE} and Fluid Attenuated

Inversion Recovery {FLAIR) MRI data were used
- Treatment and prognosis are highly related to its

« Meningioma is the most common primary intracranial
tumors,

+ According to the 2016 WHO dlassification of CNS tumors,
meningioma is classified into WHO grade 1, 11, and 1l

« Most of them arc low-grade {WHD grade I} with benign
behaviors, but approximately 10~20% are high-grade
{WHO grade Il Il

histalogic grade. . . -

« Inthis study, we developed machine learning model for Figure £. MRI of mewingtoma: (4) CE af WHO grade 1 (B) FLAIR
of IO grawde T, (€) CF of WIRO grade 117, (1) FTLAIR of WEHGO
s 1
Region of Interast Segmentation: Tumor & Edema

histologic grading of meningioma using radiomics with
preoperative MRI

Method
Study Population

+ Manually seemented ROl using 3D Slicer (version 4.11),
+ Skull stripping was done using Swiss Skull Stripper taol.

* 289 patients from total about 620 patients who are
diagnosed as meningioma at Chonnam National
University Hospital (CNUH) and Chennam National

University Hwasun Hospital (CNUHH) from 2014 to 2021
were enrolled

* From 289 patients, 176 were histologically confirmed as
low-grade {WHO grade |) and 113 were high-grade
(WHO grade I, 1l patients.

- Training (80%), validation (20%) and test scts {20%)
were randomly divided

Green is s, Blue
wed ROI(B) 30D

Feature Extraction

* A total of 107 radiomics features (shape, intensity,
texture) were extracted from tumar and peritumoral
edema ROI masks using Pyradiomics.

* Top 20 features were selected using Least Absolute
Shrinkage and Sclection Operatar (LASSO) to
distinguish Low-grade (WHO Grade |) & High-grade
(WHO grade ILIl) meningioma.

Grad i, il

Model Building & Analysis Meodel Performance

= A Support Vector Machine (5VM) with Radial Basis
Function kernel was used to train classifier,

+ Experiment was done with every possible
combinations {2%0-1) of top 20 features and Test

Valdation

Sensitivity () Specficity (%) Acuracy (%) Senitivity (%) Specificty (%) Aczuracy (%)

220 963 s 562 668 840

investigated the Best performing madel. e B e g

+ Developing ensemhle model with features taken 2 o4 2= i)
from tumor ROI mask of CE and peritumoral edema . iodel showed the 77.1% accuracy and AUC of 0.7 at
ROI mask of FLAIR. test set.

Results
Feature Selection
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Figure 4. Be

Conclusions

* High-grade (WHO grade ILIIl} meningioma shows
much higher recurrence rate and more aggressive
behaviors than Low-grade (WHO grade 1)

= The proposed radiomics based Machine Learning
approach demonstrated the feasibility of Al madel

for preaperative grading in meningioma.
- This model may provide a noninvasive way to
differentiate the histologic grade of meningioma,

Figare 3. Top 20 feamres by LASSO score. 5 red anes were used in
the finert o, N-awis i the su of £ASSO Weights over 100 iteration.

343

KOREAN JOURNAL OF MEDICAL EDUCATION KJME



Chaeyeong Im: Medical student’s artificial intelligence education and research experiences

medical students to learn Al or participate in Al research.
First, establishing basic computer programming course for
medical Al during a ‘premedical’ period could be helpful.
Second, It would be a great chance for medical students
to develop their research abilities and skills if clinical
research courses are included in the ‘college of medicine

period.
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