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Introducere. Ultrasonografia (USG) musculo-scheletala
este o metodd contemporanad accesibild, informativa si
cost-eficientd, ce ofera posibilitati de diagnosticare a trau-
melor contuze ale tesuturilor moi. Insuficienta specialistilor
imagisti cat si medicilor legisti pregatiti in acest domeniu
conditioneaza limitarea aplicarii USG in practica medi-
co-legala. Scopul lucrarii. Demonstrarea posibilitatilor de
aplicare a USG pentru diagnosticarea traumelor contuze
musculo-scheletale in medicina legala si elaborarea mod-
elului de inteligenta artificiala (AI) ce va fortifica aceasta
metoda. Material si metode. In baza datelor din literatura
au fost analizate posibilitatile de aplicare a USG in medici-
na legala. A fost elaborat un model Machine Learning (ML)
pentru analizarea imaginilor USG, utilizdnd limbajul de
programare Python si biblioteca open-source TensorFlow.
Rezultate. Elaborarea aplicatiilor bazate pe Al si ML si folo-
sirea utilajelor Internet of Medical Things (IoMT) faciliteaza
procesul diagnostic, 1l face mai rapid, eficient si precis, chiar
si pentru personalul medical cu pregatire minima in USG.
A fost definitad arhitectura modelului ML. Au fost elaborate
criteriile de includere a imaginilor USG 1n dataset. Imaginile
au fost analizate, adnotate si augmentate. Dataset-ul a fost
divizat In trei grupe de imagini: pentru antrenarea modelu-
lui, pentru validare si, respectiv, testare. Se preconizeaza
si testarea clinica cu antrenarea imagistului competent in
USG musculoscheletalad care va valida rezultatele obtinute
de soft. Concluzii. USG este o metoda eficienta in diagnosti-
carea traumelor contuze musculoscheletale, inclusiv in sco-
puri medico-legale. Utilizarea Al si a modelelor ML poate
sa fortifice aceasta metoda prin analizarea automatizata a
imaginilor USG ce va spori precizia si viteza diagnosticarii,
oferind informatie pretioasa chiar si pentru personal med-
ical mai putin pregatit. Cuvinte-cheie: Trauma contuza,
ecografie musculoscheletald, inteligenta artificiala.
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Background. Musculoskeletal ultrasound (USG) is an acces-
sible, informative and cost-effective contemporary method
that offers diagnostic possibilities for soft tissue blunt trau-
ma. The lack of trained imaging and forensic specialists in
this field limits the application of USG in forensic practice.
Objective of the study. Show the possibilities of USG appli-
cation for the diagnosis of musculoskeletal blunt trauma in
forensic medicine and to develop the artificial intelligence
(AI) model which will strengthen this method. Material
and methods. Based on literature data, the possibilities of
USG application in forensic medicine were analyzed. A Ma-
chine Learning (ML) model for USG image analysis was de-
veloped using Python programming language and the open-
source TensorFlow library. Results. The development of Al
and ML-based applications and the use of Internet of Med-
ical Things (IoMT) tools facilitates the diagnostic process,
making it faster, more efficient and accurate, even by medi-
cal staff with minimal USG background. The architecture of
the ML model has been defined. Criteria for including USG
images in the dataset have been developed. Images were an-
alyzed, annotated and augmented. The dataset was divided
into three groups of images: for model training, for valida-
tion and for testing, respectively. Clinical testing involving a
sonographer with experience in musculoskeletal USG which
will validate obtained results is also planned. Conclusions.
USG is an efficient method in the diagnosis of musculoskel-
etal blunt trauma, for forensic purposes as well. The use of
Al and ML models can strengthen this method through au-
tomated analysis of USG images that will increase the accu-
racy and speed of diagnosis, providing valuable information
even for less trained medical personnel. Keywords: Blunt
trauma, musculoskeletal ultrasound, artificial intelligence.



