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"Learn from yesterday, live for today, hope
for tomorrow. The important thing is not to
stop questioning.” -- Albert Einstein



De la CAD (Computer Assisted Diagnosis) la
IA (Inteligenta Artificiala)

* Am inceput sa folosim in ecografie CAD de mai
bine de 10 ani, publicand articole in acest
domeniu.

 Am folosit-o pentru a cuantifica mai obiectiv
incarcarea grasa a ficatului la ecografie, iar
ulterior am incercat sa o folosim la evaluarea
Leziunilor Hepatice Circumscrise cu ajutorul
Ecografiei cu Contrast (CEUS).



“Early time”: CAD pentru cuantificarea
steatozei: 2013
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Computer aided diagnosis method for steatosis rating in ultrasound
images using random forests
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“Early time”: Computer Assisted Diagnosis

Original papers Med Ultrason 2017, Vol. 19, no. 3, 252-258
DOI: 10.11152/mu-936

Is Contrast Enhanced Ultrasonography a useful tool in a beginner’s
hand? How much can a Computer Assisted Diagnosis prototype help
in characterizing the malignancy of focal liver lesions?
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Inteligenta artificiala pentru CEUS
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Multiparametric Ultrasound Approach Using a Tree-Based
Decision Classifier for Inconclusive Focal Liver Lesions
Evaluated by Contrast Enhanced Ultrasound

Tudor Voicu Moga ', Ciprian David *, Alina Popescu ', Raluca Lupusoru '~*1, Darius Heredea ’,
Ana M. Ghiuchici !, Camelia Foncea !, Adrian Burdan !, Roxana Sirli ', Mirela Danila !, Iulia Ratiu ',
Teofana Bizerea-Moga * and Ioan Sporea !




Situatia actuala

* Aceasta terminologie de “Artificial Intelligence”
am auzit-o pentru prima data acum aproximativ
6-7 ani, la Congresul European de Radiologie de
la Viena.

* De atunci si mai ales in ultimii 3-4 ani, nu mai
putem “scapa” de acest termen!

* Dar tot ce auzim este fascinant si evolutiv.



Dezvoltarea cercetarii in IA in ultrasonografie
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|  The results of Al-based ultrasound image processing research in classification, segmentation and detection in the past ten years.




Data Centre
de IA in lume

1. USA
2. China
3. Germany

Al datacenters are not evenly distributed

Countries with public cloud Al compute on their territories.
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Al in the medical field
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|A: de ce, cand si cum in medicina?

. . Korean Journal of Radiology
Editorial
eISSN 2005-8330
https://doi.org/10.3348/kjr.2022.0834
Korean J Radiol 2022;23(12):1119-1125 M) Check for updates

Randomized Clinical Trials of Artificial Intelligence
in Medicine: Why, When, and How? 5555

Seong Ho Park’, Joon-Il Choi®, Laure Fournier’, Baptiste Vasey*

‘Department of Radiology and Research Institute of Radiology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea;




IA in Endoscopia digestiva
A pentru detectia de polipi la colonoscopie

‘“Artificial intelligence-aided colonoscopy significantly reduces

adenoma miss rate”

» Wallace MB & al. Gastroenterology, 15 March 2022

 Takeaway:

. Colonoscopic screening with the aid of artificial intelligence
(AI) reduces the adenoma miss rate (AMR) by nearly halyf,
compared with standard colonoscopy without Al assistance.



Ghid practic AGA despre IA in diagnosticul
polipilor colonici

Gastroenterology 2023;165:1568-1573

CLINICAL PRACTICE UPDATE

AGA Clinical Practice Update on the Role of Artificial Intelligence ®
In Colon Polyp Diagnosis and Management: Commentary
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|A si scaparea de polipi la colonoscopie

Gastroenterology 2022;163:295-304

ARTIFICIAL INTELLIGENGCE

Impact of Artificial Intelligence on Miss Rate of Colorectal ®
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A pentru Screeningul Cancerului de colon

Clinical Gastroenterology and Hepatology 2023;21:337-346

Artificial Intelligence—Assisted Colonoscopy for Colorectal ® |
Cancer Screening: A Multicenter Randomized Controlled Trial
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Clinical Gastroenterology and Hepatology 2023;21:949-959

ENDOSCOPY

Impact of Artificial Intelligence on Colonoscopy Surveillance @ |
After Polyp Removal: A Pooled Analysis of Randomized Trials | cii
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A Tn oncologia colonului

(@ Current Oncology mm

Review

Applications of Artificial Intelligence in Screening, Diagnosis,
Treatment, and Prognosis of Colorectal Cancer

Hang Qiu "2*%(, Shuhan Ding >*(", Jianbo Liu %%, Liya Wang " and Xiaodong Wang *3*

l Big Data Research Center, University of Electronic Science and Technology of China, Chengdu 611731, China;
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|A in detectia leziunilor endoscopice

= Systematic Review
ne JELISHED 04 November 2022
nayl 10353839 fmed 2022 . 101839357

Diagnostic accuracy of artificial
intelligence for detecting
gastrointestinal luminal
pathologies: A systematic review

and meta-analysis

Om Parkash?, Asra Tus Saleha Siddiqui?, Uswa Jiwaniz,
Fahad Rind?, Zahra Ali Padhani4, Arjumand RizviZ,
Zahra Hoodbhoy> and Jai K. Das45*




|A in diferentieraea endoscopica a
ulcerelor benigne de maligne

Clinical and Experimental Gastroenterology Dove

o) ORIGINAL RESEARCH

Differentiation Between Malignant and Benign
Endoscopic Images of Gastric Ulcers Using Deep

Eyal KI 3ng"3 Background and Aim: Endoscopic differentiation between malignant and benign gastric
Yiftach Barash'*? ulcers (GU) affects further evaluation and prognosis. The aim of our study was to evaluate
Asaf Levartovsky1'4 a deep learning algorithm for discrimination between benign and malignant GU 1n a database

. 2.4 i scopi ' S.
Noam Barkin Lederer of endoscopic ulcer images



|A pentru diagnhosticul endoscopic al
gastritei atrofice

(PE hysternatic Review

Efrnntiers | Frontiers in Medicine JBLISHED 02 May 2023
b0l 10.3389/fmed.2023.1134980

R Diagnostic value of artificial
intelligence-assisted endoscopy
oo for chronic atrophic gastritis: a

| systematic review and
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Zhen Li,
Qilu Hospital, Shandong University, China
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IA in predictia remisiei Rectocolitei ulcero-hemoragice

Gastroenterology 2023;164:1180-1188

INFLAMMATORY BOWEL DISEASE

Artificial Intelligence Enabled Histological Prediction of -3
Remission or Activity and Clinical Outcomes in Ulcerative Colitis

Marietta lacucci, "~ Tommaso Lorenzo Parigi,* Rocio Del Amor,"”
Pablo Meseguer,”* Giulio Mandelli,° Anna Bozzola,” Alina Bazarova,’ Pradeep Bhandari,”




Pozitie oficiala a ESGE legat de IA in endoscopie

Article published online: 2022-10-21

¥ Thieme

Expected value of artificial intelligence in gastrointestinal
endoscopy: European Society of Gastrointestinal Endoscopy
(ESGE) Position Statement

O 4 2022

ESGE
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A pentru managementul apendicitei
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Review
A Systematic Integration of Artificial Intelligence Models in
Appendicitis Management: A Comprehensive Review

Ivan Males ', Marko Kumri¢ 27, Andrea Hui¢ Male3 ¢, Ivan Cvitkovié °, Roko Santié¢ 2, Zenon Pogorelié ®7+*
and Josko Bozi¢ %3



IA in genetica bolilor gastrointestinale

diagnostics 2025 ‘MDPI
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Systematic Review

Genetic Artificial Intelligence in Gastrointestinal Disease:
A Systematic Review

Kwang-Sig Lee L#() and Eun Sun Kim >*



IA Tin diagnhosticul precoce al bolilor
gastrointestinale
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Review

Explainable Artificial Intelligence in the Early Diagnosis of
Gastrointestinal Disease

Kwang-Sig Lee '*{" and Eun Sun Kim **

L Al Center, Korea University Anam Hospital, Seoul 02841, Korea
2 Department of Gastroenterology, Korea University Anam Hospital, Seoul 02841, Korea



A pentru microbiota.
“Multi-Omics”

Gastroenterology 2025;169:487-501

Machine Learning and Artificial Intelligence in the Multi-Omics @
Approach to Gut Microbiota

2025

123" Edoardo Pasolli®"  Nicola Segata®®  Gianluca laniro’



|IA In Hepatologie

Artificial intelligence models for the ULTRA
diagnosis and management of liver SONO

diseases GRAPHY

Naoshi Nishida, Masatoshi Kudo

REVIEW ARTICLE
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Osaka. Ja pan hittps:/fdai.org/10.14366/usg.22110
' BISSN: 2288-5019 » elSSH: 2288-5043

Ultrasonography. 2022 Sep 6.
Epub ahead of print



IA in diagnosticul morfopatologic al NASH

Development of diagnostic support system for fibrosis of
nonalcoholic fatty liver disease using artificial intelligence

and deep learning

Journal;
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IA in diagnosticul morfopatologic hepatic
Meta-analiza
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Sysffnmﬁc Review

Artificial Intelligence-Based Opportunities in Liver
Pathology—A Systematic Review
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A pentru prognostic in hepatopatii
cronice avansate

%2 z ) ) ) Korean Journal of Radiology
Original Article | Gastrointestinal Imaging
eISSN 2005-8330
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Prediction of Decompensation and Death in Advanced

Chronic Liver Disease Using Deep Learning Analysis
of Gadoxetic Acid-Enhanced MRI
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IA pentru diagnosticul NAFLD/NASH
(MASLD/MASH)

Received: 23 November 2022 | Accepted: 23 November 2022

DOI: 10.1097/HEP.0000000000000211

= AASLD
CORRESPONDENCE

Reply: Machine learning models for NAFLD/NASH and
cirrhosis diagnosis and staging: accuracy and routine
variables are the success keys




Inteligenta artificiala pentru evaluarea
Hipertensiunii portale din ciroza

Research Article JOURNAL
Innovative Diagnostics, Modelling and Digital Hepatology OF HEPATOLOGY

Assessment of portal hypertension severity using machine
learning models in patients with compensated cirrhosis
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A pentru predictia evenimentelor hepatice
la pacientii HCV dupa terapia antivirala

Letter to the Editor

JOURNAL
OF HEPATOLOGY

Unlock Al-Safe-C score’s potential at all levels: Improve
methods and overcome barriers

To the Editor:

We were intrigued by the recent study by Lin et al., which
introduced a novel artificial intelligence (Al)}-driven model that
predicts liver-related events in non-cirrhotic patients after
antiviral treatment, providing a potential tool for personalized
risk assessment." However, clearer explanations of the meth-

crucial when applying the model, as high-risk assessmenis
may lead to anxiety, reducing adherence and quality of life.
Providing support during result communication helps patients
understand their health risks and mitigate negative effects.
Despite these challenges, the Al-Safe-C score holds sig-
nificant promise. At the individual level, the model supports



A pentru diagnosticul hepatocarcinomului

/(/ (]' # World Journal of

Hepatology

Submit a Manuscript: https:/ /www f6publishing.com Vorld | Hepatol 2021 December 27; 13(12): 2039-2051
DOI: 10.4254 /wjh.v13.i12.2039 ISSN 1948-5182 (online)

MINIREVIEWS

Deep learning in hepatocellular carcinoma: Current status and future
perspectives

Joseph C Ahn, Touseef Ahmad Qureshi, Amit G Singal, Debiao Li, Ju-Dong Yang

ORCID number: Joseph C Ahn 0000-  Joseph C Ahn, Gastroenterology and Hepatology, Mayo Clinic, Rochester, MN 55904, United
0001-6994-2870; Touseef Ahmad States



A pentru decizii clinice de dg, tratament si prognostic
in gastroenterologie si hepatologie

World Journal of
Gastroenterology
Submit a Manuscript: https:/ /www.f6publishing.com World ] Gastroenterol 2025 September 28; 31(36): 110742
DOI: 10.3748 / wijg.v31.136.110742 ISSN 1007-9327 (print) ISSN 2219-2840 (online)
REVIEW

Translational artificial intelligence in gastrointestinal and hepatic
disorders: Advancing intelligent clinical decision-making for
diagnosis, treatment, and prognosis

Shu-Qi Ren, Jin-Man Chen, Chuang Cai



|A si perspectiva medicului si a pacientului

SCientific reports Scientifc Reports | (20_22) 12:16779

W) Che

Artificial intelligence

In (gastrointestinal) healthcare:
patients’ and physicians’
perspectives

Quirine E. W. van der Zander™*, Mirjam C. M. van der Ende - van Loon?




|A si perspectiva medicului si a pacientului

Prospective questionnaire: 377 Gl-patients, 35 gastroenterologists, and 45 Gl-fellows.

Of Gl-patients, 62.5% reported to be familiar with Al.

Gl-patients preferred their physicians to use Al and Gl-physicians were willing to use Al.

More Gl-physicians believed in an increase in quality of care (81.3%) than Gl-patients.

Gl-fellows expected Al implementation within 6.0 years, gastroenterologists within
4.2 years and Gl-patients within 6.1 years.

* Gl-patients and Gl-physicians agreed on the most important advantages of Al in healthcare:
improving quality of care, time saving, and faster diagnostics and shorter waiting times.

* The most important disadvantage for Gl-patients was the potential loss of personal contact.

* Finally: Gl-patients and Gl-physicians hold positive perspectives towards
Al in healthcare.



Poate un nou camp de dezvoltare: Chat GPT?

ChatGPT Related Technology and Its
Applications in the Medical Field

Tairui Zhang, BS *', Linxue Qian, MD ’

* School of Computer Science, College of Engineering and Physical Sciences, University of Birmingham, Birmingham, UK, * Department

of Ultrasound, Beijing Friendship Hospital, Capital Medical University, Beijing, China



Si in final, poate o noua modalitate de a
scrie articole medicale?

Al-based ChatGPT Impact on Medical Writing
and Publication

Mofan Li“, Yongyue Zhang, MM °, Yang Sun, MM °, Ligang Cui, PhD ", Shumin Wang, PhD "~

* Department of Ultrasound, Peking University Third Hospital, Beijing, China



Dar ..... Peste 60% dintre americani se tem ca
inteligenta artificiala pune in pericol
viitorul umanitatii

# Data publicarii: 18.05.2023 09:22 @ @ @




Pericolul inteligentei artificiale

* Inteligenta artificiala incearca sa ii santajeze pe
oameni daca se simte amenintata. Singurul mod in
care vom putea supravietui superinteligentei artificiale
este daca sistemele Al tot mai performante vor fi
programate sa dezvolte , instincte materne”, asa
incat sa ne protejeze chiar si atunci cand vor deveni
mult mai inteligente decat omul, potrivit lui Geoffrey
Hinton, poreclit ,nasul inteligentei artificiale”.



Geoffrey Hinton:

* Dezvoltarea Al-ului este ca cresterea unui pui de tigru care
intr-o zi va putea sa te omoare, a spus Hinton. , Este un pui
de tigru atat de dragut. Acum, daca nu te poti asigura ca nu
va dori sa te omoare cand va creste mare, ar trebui sa iti faci
griji.”

* Geoffrey Hinton a avertizat de mult timp ca inteligenta
artificiala avanseaza atat de rapid incat oamenii s-ar putea
sa nu aiba nicio cale de a opri sistemele Al inainte sa puna
stapdnire pe civilizatia umana.



@ abbvie

Si in loc de concluzie:

EDITO

L’intelligence artificielle, ce n’est pas pour
demain

Pr Lucine VUITTON (Besancon)




Artificial Intelligence in

Ultrasound
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Al in Liver Imaging — place in ultrasound

Liver steatosis Liver fibrosis
Medical Image and cirrhosis
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Hepatocellular carcinoma

Yin C, Zhang H, Du J. Artificial intelligence in imaging for liver
disease diagnosis. Front. Med. 2025; 12:1591523.



Ultrasomics

e Ultrasomics = Ultrasound + Omics

* |t is a new research field where advanced
computational methods are applied to ultrasound
images to extract large numbers of quantitative
imaging features (often invisible to the human eye).
These features are then analyzed using machine

learning and Al to build predictive or diagnostic
models.



Ultrasomics

* Process:
e Acquire ultrasound images (B-mode, Doppler, CEUS, elastography).
e Segment the region of interest (tumor, organ, lesion).

» Extract hundreds—thousands of features (texture, shape, echogenicity,
perfusion, stiffness).

* Analyze with Al/ML models, combined with clinical and molecular data.
* Applications:
* Distinguishing benign vs. malignant tumors (liver, thyroid, breast).
* Assessing liver fibrosis and steatosis.
* Predicting response to chemotherapy or immunotherapy.
e Supporting precision medicine through personalized risk stratification.



Al for detection and quantification of fatty
liver in ultrasound

™ hy - - . =
bioengineering Bioengineering 2022, 9, 748. m‘I\DPI
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Systematic Review

Artificial Intelligence for Detecting and Quantifying Fatty Liver
in Ultrasound Images: A Systematic Review

Fahad Muflih Alshagathrh ' and Mowafa Said Househ *

Division of Information and Computing Technology, College of Science and Engineering,
Hamad Bin Khalifa University, Qatar Foundation, Education City, Doha P.O. Box 34110, Qatar



Al for detection of gallbladder diseases
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Article
Detection of Gallbladder Disease Types Using Deep Learning:
An Informative Medical Method

Ahmed Mahdi Obaid '*, Amina Turki "', Hatem Bellaaj >, Mohamed Ksantini 20/, Abdulla AlTaee *
and Alaa Alaerjan ®




Al for the improvement of standard US for the
diagnosis of FLL

EBioMedicine 56 (2020) 102777

Contents lists available at ScienceDirect

EBioMedicine

journal homepage: www.elsevier.com/locate/ebiom

Research paper

Improving B-mode ultrasound diagnostic performance for focal liver K.
lesions using deep learning: A multicentre study s

Qi Yaneg™', [inewei Wei™“', Xiaohan Hao™““!, Dexing Kong®', Xiaoling Yu®, Tianan [iang',



Al for FLL classification with CEUS

Vetter M et al. Artificial intelligence for... Ultraschall in Med 2023; 44: 395-407

Accepted Manuscript online: 2023-03-31 Article published online: 2023-05-12

¥ Thieme

Artificial intelligence for the classification of focal liver lesions in
ultrasound - a systematic review

Kiinstliche Intelligenz zur Klassifikation fokaler Leberldasionen im
Ultraschall - eine systematische Ubersichtsarbeit

Authors

Marcel Vetter'”, Maximilian | Waldner, Sebastian Zundler', Daniel Klett!, Thomas Bocklitz> 3, Markus F Neurath',
Werner Adler?, Daniel Jesper’



Al for CEUS diagnosis of FLL

Author

Guo et al. 2017
Guo et al. 2018

Hu et al. 2021
Kondo et al. 2017

Qian et al. 2017
Taetal 2018

Wu et al. 2014

Zhang et al. 2021

Cases

93
83

363

93
105

26

153

Diagnoses

BEN, MAL

CCC, FNH, HCC,
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FNH, HCC, HEM,
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BEN, MAL
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ABS, FF5, HCC,
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Feature ex-
traction

nio

Yes
(TIC)

Yes
(+TIC)

Yes
(TIC)

Al

Other
Other

ANN
SVM

SVM
ANNZSVM

ANN

SVM

¥

Accuracy
in%

20.4
20.4

91.0
91.6

89.4

81.1
(73.3)’

86.4

88.2

Sensitivity
in %

93.6
93.6

92.7
94.0

89.7
90.0 (83.3)

83.3

86.9

Specificity
in %

89.3
86.9

85.1
90.3

89.8
71.1 (62.7)

87.5

89.4

AUC

0.95

0.94

0.93
N/A

0.96
0.88

N/A

0.9



HCC Diagnosis with Al

Waldner MJ, Strobel D. Ultraschall in Medicine 2024; 45: 8-12

Ultrasound Diagnosis of Hepatocellular Carcinoma: Is the Future
Defined by Artificial Intelligence?

Ultraschalldiagnostik des hepatozellularen Karzinoms: In Zukunft nur mit kiinstlicher
Intelligenz?
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Al for Liver Elastography using SWE

GENEYGIGTY

ORIGINAL ARTICLE
= Deep learning Radiomics of shear wave elastography
OPENACCESS . .. . . :
significantly improved diagnostic performance for
assessing liver fibrosis in chronic hepatitis B: a
prospective multicentre study

Kun Wang,"* Xue Lu,' Hui Zhou,*” Yongyan Gao," Jian Zheng, "> Minghui Tong,®

Wang K, et al. Gut 2019,68:729-741



New system using Al for liver Elastography

Al choose the
best frames
from the
recorded image
and choose the
place for ROI
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Al for Multiparametric Ultrasound (MPUS)

* RESEARCH ARTICLE

* “Quantitative ultrasound, elastography, and
machine learning for assessment of steatosis,
inflammation, and fibrosis in chronic liver
disease.”

1. Destrempes F et al.Quantitative ultrasound, elastogzrapf}y, and machine learning for assessment of steatosis, inflammation, and
fibrosis in chronic liver disease. PLoS One. 2022 Jan™27;17(1):e0262291



Al- others aplications in Ultrasonography

Artificial Intelligence in Prenatal Ultrasound: Clinical Application and Prospect

Wenjia Guo, Shengli Li, Xing Yu, Huaxuan Wen, Ying Yuan, Xia Yang,

Deep Learning on Ultrasound Imaging for Breast Cancer Diagnosis and Treatment: Current

Applications and Future Perspectives
Changyan Wang, Haobo Chen, Jievi Liu, Changchun Li, Weiwei Jiao, Qihui Guo, Qi Zhang

Advanced Application of Artificial Intelligence for Pelvic Floor Ultrasound in Diagnosis and

Treatment

Enze Qu, Xinling Zhang

Advances in the Research of Ultrasound and Artificial Intelligence in Neuromuscular Disease
Tianxiang Li, Fei Ji, Ruina Zhao, Huazhen Liu, Meng Yang

Application and Prospect of Al and ABVS-based in Breast Ultrasound Diagnosis

Rui Chen, Fanggi Guo, Jia Guo, Jiagi Zhao



Al for SWE measurement in Prostate Cancer

(CD Current Oncology mpl
Article

Artificial Intelligence System for Predicting Prostate Cancer
Lesions from Shear Wave Elastography Measurements

Ciprian Cosmin Secasan LZt Darian Onchis *t, Razvan Bardan 2%, Alin Cumpanas L2 Dorin Novacescu 1
Corina Botoca ?, Alis Dema > and loan Sporea ®

¥

Secasan CC, Onchis D, Bardan R, Cumpanas A, Novacescu D, Botoca C, Dema A, Sporea I. Artificial Intelligence System for
Predicting Prostate Cancer Lesions from Shear Wave Elastography Measurements. Curr Oncol. 2022 Jun 10;29(6):4212-4223



Al for ultrasound diagnosis of the thyroid gland
pathology

Advanced Ultrasound in Diagnosis and Therapy 2023;02:073-081

Figure 1 The AI-SONIC'™ System can automatically recognizes and
quantifies the nsk levels of thyroid nodules.
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Ildentification and caracterisation of the US

lesions: Breast, Thyroid and Liver

1. User clicks on the lesion and simply 2. The algorithm segments the lesion,
expands a graphical circle to encompassit.  5,oyiding a trace and extents of the lesion




Breast Assistant (propose BIRADS classification)

Decision support: Harnessing the power of Artificial Intelligence (Al)

* Based on machine
learning
| e ‘l) * Uses a proprietary Al
SR . algorithm that includes
- >400,000 clinical breast
lesion images

e Select a button to
analyze the image

e Available in two
seconds, or less

DESIGNED TO INCREASE CLINICAL CONFIDENCE AND REDUCE PATIENT ANXIETY

63



Liver Assistant or in Obstetric

T

Automated Lesion Segmentation - The user identifies a

breast, thyroid or liver lesion by clicking on the lesion and

easily expanding or shrinking a graphical circle that appears

centered about the clicked location to encompass the lesion.

The algorithm then segments the lesion, providing a trac

height and width of the lesion.

OB Measure Assistant - The user identifies an image as a
view appropriate for measuring the head circumference (HC

and biparietal diameter {BPD), the abdominal circumference

r the femur length (FL). The system then automatically

(
QO

segments out the appropriate structure from the image and

et atac 18 1 s A e T . - P ~ rvs 2 e d
INOLaLes It witn one L:‘:S'-”Jdd:d megasurement.



For the Liver: first step-Al lesion Detection

Al Lesion detection Automatical measurement




Al inside US machine. Liver. New
performance

VAid Analysis
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Al in the Ultrasound diagnosis and treatment

The Impact of Deep Learning on Ultrasound
in Diagnosis and Therapy: Enhancing Clinical
Decision Support, Workilow Efficiency,
Quantification, Image Registration, and Real-
time Assistance

Won-Chul Bang, PhD, Vice President ", Yeong Kyeong Seong, PhD ", Jinyong Lee *



Virtual Reality for Ultrasound Teaching

REVIEW ARTICLE

Application of the Virtual Reality in the
Teaching of Ultrasonography

Zheng Zhang, MS “* Li Liu, MD ", Desheng Sun, MD *, Dirong Zhang, MD *, Fengbei Kong, MS*, Yalin Wu, PhD *",
Yu Shi, MD *~

* Department of Ultrasonography, Peking University Shenzhen Hospital, China; ® Shenzhen University School of Medicine, China
Received April 6, 2023, revision received April 10, 2023 accepted April 22, 2023

Abstract: This article discusses the potential benefits of using virtual reality (VR) technology in the teaching of ultrasonography.
VR technology can provide an immersive leaming experience, enabling students to interact with simulated environments and
practice various tasks. Ultrasonography has the characteristics of convenient, rapid, real-time feedback, and dynamic, and is
indispensable in practical clinical disease diagnosis applications. Combining VR and ultrasound technology can provide a
unique and effective teaching method for medical students and medical professionals. This article mainly discusses the current

situation, advantages, and challenges of virtual reality technology in the teaching of ultrasonography to ensure their successtul

implementation in an educational environment.



Al for Education in Ultrasound

REVIEW ARTICLE

Development of SG-based Remote Ultrasound
Education: Current Status and Future Trends

Jiaojiao Ma, MD b Xinying Jia, MD °, Guanghan Li, MD *, Dandan Guo, MD °, Xuehua Xi, MD *, Tongtong Zhou, MD ",
Ji-Bin Liu, MD ©, Bo Zhang, MD ""**

 Department of Ultrasound, China-Japan Friendship Hospital, Beijing, China; © National Center for Respiratory Medicine, National

Advanced Ultrasound in Diagnosis and Therapy 2023;02:197-203



Al in radiomics for chronic liver diseases

Artificial inteligence

> Diagnostics (Basel). 2022 Nov 9,12(11):2737. doi: 10 3390/diagnostics12112737.

Multicenter Study > Gut 2019 Apr,68(4):729-741.dor 10.1 136/gutjnl-2018-316204
Epub 2018 May 5

Deep learning Radiomics of shear wave elastography
Ultrasound Radiomics for the Detection of Early- significantly improved diagnostic performance for
Stage Liver Fibrosis assessing liver fibrosis in chronic hepatitis B: a
prospective multicentre studv

Maryam Al-Hasani !, Laith R Sultan Meta-Analysis > BMC Gastroenterol. 2021 Jan 6;21(1):10. doi: 10.1186/512876-020-01585-5.
Mrigendra B Karmacharya ', Chandiz

Application of artificial intelligence in chronic liver
diseases: a systematic review and meta-analysis

Pakanat Decharatanachart ', Roongruedee Chaiteerakij 2 3, Thodsawit Tiyarattanachai 2.}

Sombat Treeprasertsuk 5

Review > Dig Liver Dis. 2023 Jun;55(6):704-713. doi: 10.1016/}.dld.2022.12.002.
Epub 2022 Dec 30.

The potential role of machine learning in modelling
“advanced chronic liver disease




scientific reports

W) Check for updates

Experimental evidence of effective
human-Al collaboration in medical
decision-making

Carlo Reverberi**, Tommaso Rigon?, Aldo Solari2'3, Cesare Hassan“®, Paolo Cherubini’?®,
Gl Genius CADx Study Group” & Andrea Cherubini®”

Artificial Intelligence (A1) systems are precious support for decision-making, with many applications
also in the medical domain. The interaction between Mps and Al enjoys a renewed interest following
the increased possibilities of deep learning devices. However, we still have limited evidence-based
knowledge of the context, design, and psychological mechanisms that craft an optimal human-ai
collaboration. In this multicentric study, 21 endoscopists reviewed 504 videos of lesions prospectively
acquired from real colonoscopies. They were asked to provide an optical diagnosis with and without
the assistance of an Al support system. Endoscopists were influenced by Ai (or = 3.05), but not
erratically: they followed the A1 advice more when it was correct (or = 3.48) than incorrect (or = 1.85).
Endoscopists achieved this outcome through a weighted integration of their and the Al opinions,
considering the case-by-case estimations of the two reliabilities. This Bayesian-like rational behavior
allowed the human-ai1 hybrid team to outperform both agents taken alone. We discuss the features of
the human-ai interaction that determined this favorable outcome.



. . Korean Journal of Radiology
Editorial
eISSN 2005-8330
https://doi.org/10.3348/kjr.2025.0071 '
Korean J Radiol 2025;26(4):287-290 (W), Check for updates

Crucial Role of Understanding in Human-Artificial

Intelligence Interaction for Successful Clinical Adoption

Seong Ho Park’, Curtis P. Langlotz®

'Department of Radiology and Research Institute of Radiology, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Republic of Korea
*Departments of Radiology, Medicine, and Biomedical Data Science, Center for Artificial Intelligence in Medicine and Imaging, Stanford University,

Stanford, CA, USA
CONCLUSION

Human-AI interaction 1s a cnitical factor for the successful
integration of Al into clinical practice. Effectively utilizing



riricd applied Appl. Sci. 2023, 13, 5080.
PI ml\DPI
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Review

Artificial Intelligence (AI)-Enhanced Ultrasound Techniques

Used in Non-Alcoholic Fatty Liver Disease: Are They Ready
for Prime Time?

Elena Codruta Gheorghe 109, Carmen Nicolau %, Adina Kamal *, Anca Udristoiu *', Lucian Gruionu *
and Adrian Saftoiu &7*

Data from medical imaging research support the implementation of Al in healthcare
settings, with clinical implications such as improving the performance of early stage
NAFLD diagnosis, accurately quantifying NAFLD and estimating the stage of liver fibrosis,
decreasing subjectivity and minimizing human errors, as well as introducing computer-

mm) aided diagnosis for less experienced doctors.




Which Al method (model)?

Artificial Intelligence in Gastroenterology Education: DeepSeek

Passes the Gastroenterology Board Examination and Outperforms

Legacy ChatGPT Models.

Andrew F Ibrahim, Pojsakorn Danpanichkul, Alexander Hayek, Edwin Paul, Annmarie Farag, Masab Mansoor,

Charat Thongprayoon, Wisit Cheungpasitporn, Mohamed O Othman

American Journal of Gastroenterology 2025 May 20



https://read.qxmd.com/journal/20266

How doctors look to Al during the time?

Results of the AMA Questionnaire -
August 2023 vs November 2024

80%
60%
40%

20%

2023 2024

0%

M Doctors who believe there are advantages in using Al
® Doctors who use Al in clinical practice

W Doctors whose enthusiasm for Al outweighs their concerns



Al Guided Roboting. Is a future?

Images from Prof. Christoph
Dietrich
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What do you believe about this ultrasound image?! Question
for Chat GPT 4.0/5

This appears to be an ultrasound
image, possibly of the liver

and adjacent structures, taken in a
longitudinal or transverse plane.
Specific findings cannot be confirmed
without clinical context and further
details.

However, the hyperechoic and
hypoechoic regions, as well as the
visible biliary structures or vessels,
could represent normal anatomy or
pathological changes.



CHAT GPT 4.0 =)
Interpretation

What you believe about this image?

Ultrasound Liver Report

Scientific Interpretation of the Ultrasound Image

Modality: B-mode ultrasound; Anatomical region: Liver (transverse/subcostal view)
Device: LOGIQ (General Electric)

Findings

- Liver Parenchyma:
Homogeneous echotexture overall, with normal periportal echogenicity and no diffuse steatosis or
cirrhotic nodularity apparent. No signs of intrahepatic biliary dilatation.

- Focal Liver Lesion:
A well-defined, hyperechoic, rounded lesion is visible in the right hepatic lobe.
Two perpendicular measurements:
e Long axis: 6.10 cm
e Short axis: 3.66 cm
No posterior acoustic shadowing or significant internal vascularity noted. No peripheral halo or
calciftications are visible. The lesion is consistent with a cavernous hemangioma.

- Adjacent Structures:
The hepatic vasculature is visible and not compressed or displaced. The diaphragm is seen posteriorly
with preserved contour.

Interpretation / Diagnosis

Likely Diagnosis: Cavernous hepatic hemangioma —a common benign vascular tumor of the liver.
The echographic appearance in this image is typical.

Recommendations

1. Follow-up Imaging:
- If asymptomatic and classical appearance: routine follow-up may suffice.
- If lesion is >5 cm, or if patient is symptomatic or has atypical features, consider:
¢ Contrast-enhanced ultrasound (CEUS)
* MRI with hepatocyte-specific contrast agents (e.g., Gd-EOB-DTPA)
¢ CT with dynamic contrast phases

2. Clinical Correlation:
- Assess for abdominal pain, signs of compression, or bleeding risk.
- Check liver function tests if not already available.

Conclusion
This ultrasound image reveals a large (6.1 x 3.66 cm), well-demarcated, hyperechoic lesion in the

right hepatic lobe, most consistent with a cavernous hemangioma. Further imaging may be
warranted based on clinical context.



CHAT GPT 4.0 ™=
Interpretation

What you believe about this image?

Cli—
1L 191cm

Ultrasound Interpretation Report
General Information

Organ: Kidney (most likely left); Modality: B-mode ultrasound; Orientation:
Longitudinal Ysagittal) view

Findings
Renal size and contour:

The kidney appears within normal size range and demonstrates a preserved
reniform shape. The cortical margin is smooth and regular.

Cortico-medullary differentiation:

Cortical echogenicity appears normal (less echogenic than the Iiver/spleen?, and
:jn%dullary pyramids are distinguishable, indicating preserved corticomedullary
ifferentiation.

Prominent Column of Bertin (Pseudotumor appearance):

A well-defined, hypoechoic area is seen extending into the central sinus from the
renal cortex. This structure is isoechoic with the surrounding renal cortex and
does not distort the renal architecture or demonstrate mass effect. These
findings are characteristic of a hypertrophied column of Bertin, a normal
anatomical variant.

Renal sinus:

The renal sinus appears echogenic due to the presence of fat and collecting
system echoes. No evidence of hydronephrosis or sinus mass is visible.

Other observations:

No renal stones or cystic lesions are evident in this plane.

Conclusion

Normal renal ultrasound with a prominent column of Bertin (normal variant).

No evidence of hydronephrosis, mass lesion, or nephrolithiasis in this image.



Ultrasound picture
created with Al
(Chat GPT 4.0)
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Ultrasound picture
created with Al
(Klimt style)
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Pictures with Al about US (others artistic styles)
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Obstetric

US in van
style replace the

painters?
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My dog sculpture made with Al in Brancusi style
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