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De la CAD (Computer Assisted Diagnosis) la 
IA (Inteligența Artificială)

•Am început să folosim în ecografie CAD de mai
bine de 10 ani, publicând articole în acest
domeniu.

•Am folosit-o pentru a cuantifica mai obiectiv 
încărcarea grasă a ficatului la ecografie, iar 
ulterior am încercat să o folosim la evaluarea 
Leziunilor Hepatice Circumscrise cu ajutorul 
Ecografiei cu Contrast (CEUS).



“Early time”: CAD pentru cuantificarea 
steatozei: 2013



“Early time”: Computer Assisted Diagnosis



Inteligența artificială pentru CEUS

Personalized Medicine 2021, 11, 1388.



 Situația actuală

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

•De atunci și mai ales în ultimii 3-4 ani, nu mai 
putem “scăpa” de acest termen!

•Dar tot ce auzim este fascinant și evolutiv.



Dezvoltarea cercetării în IA in ultrasonografie



Data Centre 
de IA în lume

1. USA

2. China

3. Germany



Imagistică



IA: de ce, când și cum în medicină?

2022



IA în Endoscopia digestivă
IA pentru detecția 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 half, 
compared with standard colonoscopy without AI assistance.



Ghid practic AGA despre IA în diagnosticul 
polipilor colonici



IA și scăparea de polipi la colonoscopie



IA pentru Screeningul Cancerului de colon





IA în oncologia colonului



IA în detecția leziunilor endoscopice



IA în diferențieraea endoscopică a 
ulcerelor benigne de maligne



IA pentru diagnosticul endoscopic al 
gastritei atrofice



IA în predicția remisiei Rectocolitei ulcero-hemoragice



Poziție oficială a ESGE legat de IA în endoscopie

2022



IA pentru managementul apendicitei

2025



IA în genetica bolilor gastrointestinale

2025



IA în diagnosticul precoce al bolilor 
gastrointestinale



IA pentru microbiotă. 
“Multi-Omics”

2025



IA în Hepatologie



IA in diagnosticul morfopatologic al NASH



IA în diagnosticul morfopatologic hepatic 
Meta-analiză

Diagnostic 2023



IA pentru prognostic în hepatopatii 
cronice avansate



IA pentru diagnosticul NAFLD/NASH 
(MASLD/MASH)



Inteligența artificială pentru evaluarea 
Hipertensiunii portale din ciroză



IA pentru predicția evenimentelor hepatice 
la pacienții HCV după terapia antivirală



IA pentru diagnosticul hepatocarcinomului



IA pentru decizii clinice de dg, tratament și prognostic 
în gastroenterologie și hepatologie



IA și perspectiva medicului și a pacientului

Scientifc Reports | (2022) 12:16779



IA și perspectiva medicului și a pacientului

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

• Of GI-patients, 62.5% reported to be familiar with AI.

• GI-patients preferred their physicians to use AI and GI-physicians were willing to use AI. 

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

• GI-fellows expected AI implementation within 6.0 years, gastroenterologists within 

4.2 years and GI-patients within 6.1 years. 

• GI-patients and GI-physicians agreed on the most important advantages of AI in healthcare: 

improving quality of care, time saving, and faster diagnostics and shorter waiting times.

•  The most important disadvantage for GI-patients was the potential loss of personal contact.

• Finally: GI-patients and GI-physicians hold positive perspectives towards 

AI in healthcare. 



Poate un nou câmp de dezvoltare: Chat GPT?



Și în final, poate o nouă modalitate de a 
scrie articole medicale?



Dar …..



Pericolul inteligenței artificiale

• Inteligența artificială încearcă să îi șantajeze pe 
oameni dacă se simte amenințată. Singurul mod în 
care vom putea supraviețui superinteligenței artificiale 
este dacă sistemele AI tot mai performante vor fi 
programate să dezvolte „instincte materne”, așa 
încât să ne protejeze chiar și atunci când vor deveni 
mult mai inteligente decât omul, potrivit lui Geoffrey 
Hinton, poreclit „nașul inteligenței artificiale”.



Geoffrey Hinton:

• Dezvoltarea AI-ului este ca creșterea unui pui de tigru care 
într-o zi va putea să te omoare, a spus Hinton. „Este un pui 
de tigru atât de drăguț. Acum, dacă nu te poți asigura că nu 
va dori să te omoare când va crește mare, ar trebui să îți faci 
griji.” 

• Geoffrey Hinton a avertizat de mult timp că inteligența 
artificială avansează atât de rapid încât oamenii s-ar putea 
să nu aibă nicio cale de a opri sistemele AI înainte să pună 
stăpânire pe civilizația umană. 



Și în loc de concluzie:



Artificial Intelligence in 
Ultrasound

Prof. Ioan Sporea, MD, PhD, FEBGH

WFUMB Past-President

Director, WFUMB COE Timișoara

University of  Medicine and Pharmacy Timișoara, 
Romania



AI in Liver Imaging – place in ultrasound

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



 Ultrasomics

•Ultrasomics = Ultrasound + Omics

• It 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 AI to build predictive or diagnostic 
models.



   Ultrasomics
• Process:

• Acquire ultrasound images (B-mode, Doppler, CEUS, elastography).

• Segment the region of interest (tumor, organ, lesion).

• Extract hundreds–thousands of features (texture, shape, echogenicity, 
perfusion, stiffness).

• Analyze with AI/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.

• Supporting precision medicine through personalized risk stratification.



AI for detection and quantification of fatty 
liver in ultrasound

Bioengineering 2022, 9, 748.



AI for detection of gallbladder diseases

Diagnostic 2023



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



AI for FLL classification with CEUS
    Vetter M et al. Artificial intelligence for… Ultraschall in Med 2023; 44: 395–407 



AI for CEUS diagnosis of FLL



 HCC Diagnosis with AI
  Waldner MJ, Strobel D. Ultraschall in Medicine 2024; 45: 8–12



AI for Liver Elastography using SWE

Wang K, et al. Gut 2019;68:729–741



New system using AI for liver Elastography

AI choose the 
best frames 
from the 
recorded image 
and choose the 
place for ROI



AI 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, elastography, and machine learning for assessment of steatosis, inflammation, and 
fibrosis in chronic liver disease. PLoS One. 2022 Jan 27;17(1):e0262291



AI- others aplications in Ultrasonography



AI for SWE measurement in Prostate Cancer

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



AI for ultrasound diagnosis of the thyroid gland 
pathology

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



AI interpretation



Identification and caracterisation of the US 
lesions: Breast, Thyroid and Liver

1. User clicks on the lesion and simply 
expands a graphical circle to encompass it.

2. The algorithm segments the lesion, 
providing a trace and extents of the lesion

SEMI-AUTOMATED STRUCTURE DETECTION



Breast Assistant (propose BIRADS classification)
Decision support: Harnessing the power of Artificial Intelligence (AI)

63

D E S I G N E D  T O  I N C R E A S E  C L I N I C A L  C O N F I D E N C E  A N D  R E D U C E  PAT I E N T  A N X I E T Y

• Based on machine 
learning

• Uses a proprietary AI 
algorithm that includes 
>400,000 clinical breast 
lesion images 

• Select a button to 
analyze the image

• Available in two 
seconds, or less



Liver Assistant or in Obstetric



For the Liver: first step-AI lesion Detection

Automatical measurementAI Lesion detection



AI inside US machine. Liver.  New 
performance

Detection and 
characterization 
of a liver lesion



AI in the Ultrasound diagnosis and treatment



Virtual Reality for Ultrasound Teaching



AI for Education in Ultrasound

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



AI in radiomics for chronic liver diseases







Appl. Sci. 2023, 13, 5080. 
https://doi.org/10.3390/app13085080



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

 Which AI method (model)?

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


How doctors look to AI during the time?



 AI Guided Roboting. Is a future?

Images from Prof. Christoph 
Dietrich



  AI Guided Roboting

Images from 
Prof. Christoph 
Dietrich



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

• 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:
    • Long axis: 6.10 cm
    • Short axis: 3.66 cm
  No posterior acoustic shadowing or significant internal vascularity noted. No peripheral halo or 
calcifications 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.

What you believe about this image?



CHAT GPT 4.0 
Interpretation

• Ultrasound Interpretation Report

• General Information

• Organ: Kidney (most likely left); Modality: B-mode ultrasound; Orientation: 
Longitudinal (sagittal) 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 liver/spleen), and 
medullary pyramids are distinguishable, indicating preserved corticomedullary 
differentiation.

• 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.

What you believe about this image?



Ultrasound picture 
created with AI 
(Chat GPT 4.0)



Ultrasound picture 
created with AI 
(Klimt style)



Van Gogh 
style



Pictures with AI about US (others artistic styles)

RenoirRembrandt



Pictures with AI about US (others artistic styles)



Obstetric 
US in van 
Gogh 
style

AI will 
replace the 
painters?



How US look   
for AI in 
“Stone Age”! 



How US look for 
AI in “Roman 
time”! 



My dog sculpture made with AI in Brancusi style

My dog 
Happy
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