Human Anatomy and Physiology [ 1304103 ]
Offerta didattica a.a. 2026/2027
Docenti: SIMONE CAROTTI, MATTIA PINARDI

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The course aims to provide the student with the necessary knowledge for the conscious and reasoned practice of
the profession of radiology and radiotherapy technician related to the general organization and structure of the
human body, from the macroscopic to the microscopic level, its specific functioning mechanisms, and to the
interactions of organs and systems.

Prerequisiti
Basic knowledge of biology is useful.

Contenuti del corso

Anatomy Module

» Anatomical terminology.

« Basics of cytology: cell, cell membrane, cytoplasm, organelles, nucleus; cell division; cell differentiation. General
concepts on the organization of tissues. Basics of general embryology. Locomotor system. Bones, joints, muscles of
the trunk, head, upper limb and lower limb.

« Cardio-circulatory system. General concepts on systemic and pulmonary circulation. Blood. Heart. General
concepts on the arterial, venous and lymphatic systems. Spleen, thymus and lymph nodes. Respiratory system.
General information on the respiratory system. Airways, lungs and pleura. Digestive system. General information on
the architecture of the alimentary canal. Abdominal cavity and peritoneum. Oral cavity, pharynx, esophagus,
stomach, small intestine, large intestine; liver and biliary tract; pancreas. Macroscopic and microscopic organization
with basics of histophysiology. Urogenital system. Kidney: morphology and structure; urinary tract. General
information on the male and female genital system. Endocrine system. General information on the main endocrine
glands: pituitary, thyroid, adrenal glands. General information on the integumentary system. Topographical anatomy
of the head, neck, thorax, abdomen, pelvis and limbs.

* Nervous system. General concepts; architecture and anatomo - functional bases of the central and peripheral
nervous system. Sensory organs. Eye and ear.

Physiology Module

* Membrane Transport, Membrane Potential, and Synaptic Transmission (Membrane potential, Action potential,
Refractory period, Axonal conduction, Synaptic transmission)

» Muscle Physiology (Sarcomere, Neuromuscular junction, Excitation-contraction coupling, Cross-bridge cycle,
Proprioceptors)

+ Cardiac Physiology (Cardiac metabolism, Mechanical function of the heart, Cardiac cycle, Regulation of cardiac
output)

« Circulatory System (Cardiac metabolism, Vascular compliance, Blood volume)

* Respiratory System and Gas Transport (Respiratory structures, Lung volumes and capacities, Respiratory
mechanics, Gas exchange, Ventilation regulation, Oz and COs- transport in the blood)

* Renal Physiology (Basic renal processes, Regulation of water and salt balance, Contrast agents, Countercurrent
multiplication, Renal clearance)

* Acid-Base Balance - Autonomic Nervous System - Endocrine System (Hormones, Hypothalamus-anterior pituitary
axis, Pituitary gland, Endocrine pancreas)

» Sensorimotor System (Ascending and descending pathways, Touch, Pain, Cortical areas)

Metodi didattici

The integrated course is carried out through frontal lectures (in-class) and also includes small work group with
simulation and cases discussions.

Didactic tutoring is provided and will be provided by request of the student to the reference teacher.

Frontal lessons: 56 hours

Interactive practical lessons and exercises: 14 hours

Guided learning with tutor’s guidance: for small groups.

Modalita di verifica dell'apprendimento
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The examination is held at the end of the course during the official exam sessions scheduled in the academic
calendar. A single final grade will be given, which takes into account the results of the assessments for each
individual module.

Anatomy Assessment The assessment for the Anatomy and Histology modules consists of a written test with
multiple-choice questions. Moreover, students will be asked to recognize images of macroscopic and radiological
human anatomy, also using the Anatomical Table, and to understand and interpret the main morpho-functional,
anatomo-topographic, anatomo-radiological, anatomo-clinical, and practical correlations. This can be supplemented,
at the student&#39;s choice, by an oral exam. The oral exam aims to verify the acquisition of knowledge and the
ability to apply it, during which the student must demonstrate an adequate level of in-depth understanding of the
subject, including references to topics in functional, topographic, and clinical anatomy. Optional mid-term
self-assessment tests on the topics covered may be offered to provide students with ongoing feedback on their
preparation level; these tests may contribute as credit towards the final exam.

Physics Assessment The assessment for the Physics module consists of a written test that requires solving simple
exercises and answering open-ended or multiple-choice theory questions. The exercises and questions are
designed to assess both the critical ability to recognize a physical problem and solve it with the appropriate tools,
and the ability, through simple calculations, to obtain a correct quantitative evaluation of the phenomenon being
studied. The minimum passing grade for the written test is 18/30. An optional oral exam, which will delve deeper into
topics discussed in lectures, may be taken by the student; the final grade will be the average of the written and oral
exam scores. The oral exam is mandatory for students wishing to achieve the maximum grade.

Physiology Assessment Regarding the Physiology module, learning assessment will take place through a written
test held at the end of the course, during the exam sessions scheduled in the academic calendar. This test is
designed to evaluate the student’s understanding of basic physiological processes in relation to the profession of
Radiologic Technologist, with particular attention to the interaction between human physiological mechanisms and
the tools commonly used in the profession (e.g., contrast agents). The written exam will consist of 31 multiple-choice
questions (4 answer options, only 1 correct). Each correct answer will be worth 1 point, each incorrect answer will
incur a penalty of 0.33 points, and unanswered questions will receive 0 points. The maximum time allowed for the
test is 45 minutes. There will not be any oral test.

Final Grade Calculation

The final grade is determined collectively by the lecturers and is established based on the evaluations of the
different modules to express a comprehensive overall assessment. The grade will be assigned within the ranges
listed below, based on the following learning parameters:

+ 18-23: Sufficient knowledge of the topics, modest command of language and ability to use discipline-specific
terminology appropriately, modest/poor logical-critical skills in recognizing and anatomical structures, their functional
correlations, and the main aspects of clinical application.

« 24-27: Sufficient/good knowledge of the topics, modest/good command of language and ability to use
discipline-specific terminology appropriately, modest/good logical-critical skills in recognizing and anatomical
structures, their functional correlations, and the main aspects of clinical application.

+ 28-30: Excellent knowledge of the topics, excellent command of language and ability to use discipline-specific
terminology appropriately, excellent logical-critical skills in recognizing and anatomical structures, their functional
correlations, and the main aspects of clinical application.

* 30L (30 cum laude / with honors): Outstanding knowledge of the topics, outstanding command of language and
ability to use discipline-specific terminology appropriately, and outstanding logical-critical skills in recognizing and
anatomical structures, their functional correlations, and the main aspects of clinical application.

Testi di riferimento

* P. Carinci, E. Gaudio, G. Marinozzi, S. Morini, P. Onori, Anatomia umana e istologia, seconda edizione 2012,
Elsevier, Milano.

» F.H. Martini, R.B. Tallitsch, J.L. Nath, Anatomia Umana, settima edizione 2019, EdiSES Edizioni S.r.l., Napoli
* D. U. Silverthorn. Fisiologia Umana. Ottava edizione italiana. Pearson, 202

Altri testi:

« F. Netter, Atlante di Anatomia Umana, Elsevier, Milano.

* J. Wier, O.H. Abrahams, J.D. Spratt, L-R- Salkowski, Anatomia radiologica, quarta edizione, edra
* AAVV, Guida alla lettura dell’atlante di Anatomia Umana di Frank Netter, Elsevier, Milano.

» G. Marinozzi, E. Gaudio, M. Ripani, Anatomia Clinica, A. Delfino Editore, Roma.

* R. Klinke. Fisiologia Medica. Terza edizione italiana. EdiSes, 2012.

* AAVV, Anatomia dell’'uomo (Volume unico), Edi-Ermes, Milano.

Risultati di apprendimento specifici

At the end of the course, the student must:

Knowledge and Understanding

» Knowing and being able to describe with scientific language the tissues, organs and systems that make up the
structural organization of the human body in the various periods of life, at the anatomical-topographical and
macroscopic level, with hints of microscopic structure.

» Knowing the fundamental physiological mechanisms of bodily functions, at a level of detail sufficient for the
conscious and reasoned exercise of the profession.

» Knowing in greater detail the main physiological parameters and the multiple factors that regulate them, as an
expression of the function of membranes, cells and tissues; acquire basic knowledge on organ physiology and
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controls.

Ability to apply knowledge and understanding

» Knowing how to apply the knowledge to connect the structural organization to the corresponding functions of
systems, systems, organs, tissues, as an important premise for integration with other disciplines such as physiology,
radiodiagnostics and radiotherapy;

» Knowing and being able to interpret the main morpho-functional, anatomo-topographical, anatomo-radiological,
anatomo-clinical and applicative correlates, in the perspective of the professional activity of radiology and
radiotherapy technician.

* Being able to carry out the recognition of macroscopic and radiological human anatomy preparations.

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.
Bachelor or Laurea in Medical Radiology Techniques comune 7 BIOS-12/A,
equivalent first cycle for Imaging and Radiotherapy (official title: BIOS-06/A

Laurea in Tecniche di Radiologia Medica
per immagini e Radioterapia) (2026)

Stampa del 30/07/2026
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Anthropology and ethics of technology [ 1304108 ]
Offerta didattica a.a. 2026/2027
Docenti: GIAMPAOLO GHILARDI

Periodo: Secondo Ciclo Semestrale

Obiettivi formativi

The course aims to provide students with the knowledge and understanding of the fundamentals of anthropology
and ethics. As Aristotle recalls &#34;what falls within the field of praxis and the useful has nothing stable, as neither
does what falls within the field of medicine&#34; (Nicomachean Ethics, I, 1104a 4-9) the course will consequently
address the theme of practical reasoning in its historical-theoretical coordinates, presenting some fundamental
points of anthropology (identity / human nature, free will, rational order) and ethics (theory of action, scientific action,
good and evil, moral duty and professional duty, virtue) with particular attention to the subject of intellectual virtues,
that is to say those intellectual and behavioral dispositions that allow the exercise of scientific and professional
activities.

Elements of Human Flourishing will be presented within the course.

Prerequisiti
None

Contenuti del corso

The course takes place in the second semester.

The educational activities provided for are in continuity with the seminar activities and group work proposed as part
of the &#34;Campus Inspire&#34; course dedicated to freshmen for the enhancement of transversal skills.

The topics covered are grouped in a logical and chronological order as follows.

Anthropology module

1. Who is man: the question of various sciences
2. On the truth

3. The notion of the dignity of the person

4. Comment on the code of ethics

5. Human, posthuman, transhuman

Applied Ethics Form

1. What is ethics

2. Virtues and moral dilemmas

3. Intentions, moral object and circumstance
4. Free will

5. Death

There is a module with specific contents on the Human Flourishing as a multidimensional framework of the human
well-being. Particular attention will be paid to significant social relationships and to the relevance of the human work
for the common good.

Metodi didattici

The course includes lectures, integrated with discussions on fundamental anthropological and ethical issues. It will
be possible, for those who wish, to develop a short critical essay (no more than 30,000 characters) on the topics
addressed.

The integrated course, in close synergy with the Campus Inspire program, intends to develop in students a
human-centered vision of scientific and technological action as a human act.

Lectures and seminar activities
Hours of lessons: 20

Modalita di verifica dell'apprendimento

At the end of the course, the assessment aims to ascertain that students:

» demonstrate knowledge and ability to understand texts;

« are able to apply their knowledge and understanding to solve problems in the field of health and care;

* have the ability to collect and interpret data (usually in their field of study) to formulate independent judgments on
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social, scientific or ethical issues connected to them;

» know how to adequately communicate information, ideas, problems and solutions

The exam will take place at the end of the semester through a multiple choice written test and may be supplemented
by an interview. The exam will consist of 11 multiple choice questions, where only one answer will be the correct
one. 3 points will be awarded for each correct answer, there will be no penalty for wrong or not given answers. The
exam grade will be awarded out of thirty. Any papers developed by students will form part of the evaluation, the
score of which will account for 20% in the formation of the final grade. It will be possible to carry out an oral
interview, if required, for those who obtain 24/30 or less. The oral interview may affect the overall grade by 3 points.

Testi di riferimento
G. Ghilardi, Elementi di Antropologia ed Etica, KDP, 2025

In addition, educational materials are available on the e-learning platform for further study and study aid.

Risultati di apprendimento specifici
Knowledge and understanding

+ Identify in the nature of man-person and in his intrinsic ethics the thread that unites the various
scientific-disciplinary sectors of the Degree Course

* Acquire the fundamental notions of Philosophical Anthropology necessary to achieve the humanization of medical
practice

* Describe and correctly interpret the ethical principles of acting

Applied knowledge and understanding

« Identify and discuss the ethical dilemmas that arise in daily practice

» Know and identify the ethical principles that characterize autonomy and responsibility in professional and social life
» Know and describe the health-disease concepts that influence the implementation of care models

» Knowing how to establish relationships between ethics and biomedical sciences

* Become aware of how any professional action and, in particular, health care cannot be considered ethically neutral
* Acquire the necessary knowledge to proceed with updating and raising one's ethical awareness during one's
professional career

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.
Bachelor or Laurea in Medical Radiology Techniques comune 2 PHIL-03/A,
equivalent first cycle for Imaging and Radiotherapy (official title: PHIL-03/A

Laurea in Tecniche di Radiologia Medica
per immagini e Radioterapia) (2026)

Stampa del 30/07/2026
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Chemistry and Biological Sciences [ 1304102 ]
Offerta didattica a.a. 2026/2027
Docenti: FRANCESCA ZALFA, MONICA BARI

Periodo: Secondo Ciclo Semestrale

Obiettivi formativi

The integrated course of Biology and Biochemistry aims to provide students with the knowledge and understanding
of:

- structure and general organization of biological units and their reciprocal interactions;

- the constructive logic of the fundamental biological structures at the different levels of the living organisms and the
general principles that govern the functioning of the biological units;

- the structure and function of the main biological macromolecules;

- the general principles governing metabolism and the way in which the different metabolic pathways are
interconnected and mutually regulated.

Prerequisiti
There is no prerequisite for this IC, but the students have to pass any Chemistry OFA present.

Contenuti del corso

Biology:

Introduction to Biology: Characteristics of living beings. Principles of classification of living organisms. Cell theory.
The cell and cellular organelles: Organization and dimensions of the cell. Prokaryotic and eukaryotic cell. The cell
nucleus: structure and function, nuclear membrane, nucleoli. Cytoplasm and cytoplasmic organelles: Smooth and
rough endoplasmic reticulum. Golgi apparatus. Lysosomes, vacuoles and peroxisomes. Mitochondria and
chloroplasts. The cytoskeleton: microtubules, microfilaments, intermediate filaments. Cilia and flagella. Centrioles
and centrosomes. Structure and function of biological membranes. Fluid mosaic pattern. Phospholipids and
membrane proteins. Phagocytosis, exocytosis and endocytosis, receptor-mediated endocytosis, pinocytosis.

DNA and its replication: DNA structure, nucleotides, semiconservative DNA replication. Enzymes involved in DNA
replication. Telomeres and telomerase. DNA repair mechanisms. Gene, chromosomal and genomic mutations.
Physical and chemical mutagens.

Cell cycle and cell division: Structure of chromatin, histones and chromosomes. Cell cycle regulation. Mitosis and
meiosis. Genetic variability. Asexual and sexual reproduction.

RNA, structure and function: ribosomal RNA, messenger RNA and transfer RNA. RNA as an enzyme: ribozymes.
Transcription and maturation of eukaryotic mRNA: splicing, polyadenylation and capping.

Protein synthesis: The genetic code, stop codons and start codon. The ribosomes. Protein synthesis. Protein
maturation. Post-synthetic fate of proteins. Hints of gene expression regulation.

Biochemistry:

Basics of general chemistry: Introductory notes: Periodic table, chemical periodicity and classification of the
elements. Description of the atom: Elementary particles: proton, neutron, electron. Isotopes. Electronic configuration
of atoms. Quantum numbers and orbitals. Auf-bau. Sp3, sp2, sp hybridizations and their geometry. The chemical
bond. Solutions: Concentration of solutions. Concept of acids and bases. pH and buffer solutions. Introduction to
Thermodynamics and Chemical Kinetics.

Fundamentals of organic chemistry: The Chemistry of Carbon. Nomenclature and chemical-physical characteristics
of: hydrocarbons, alcohols, aldehydes and ketones, carboxylic acids, nitrogen compounds, aromatic compounds.
Isomerism.

Biochemistry. Composition of living matter and role of biochemistry. Amino Acids, Peptides and Proteins: Structure
and properties of amino acids. Structural levels of proteins and denaturation. Function of proteins. Hemoglobin and
myoglobin. Carbohydrates: Classification. Reserve carbohydrates and structural carbohydrates. Isomerism of
sugars. Lipids: Classification of lipids. Fatty acids, phospholipids, sphingolipids, triglycerides, steroids. Enzymes and
Coenzymes: Role and classification. Enzyme kinetics. Concept of inhibition. Allosteric enzymes. Role of coenzymes.
Introduction to Metabolism: Anabolism and catabolism. Bioenergetics (free energy, enthalpy, entropy). ATP and
Coenzyme A. Glucide metabolism: aerobic and anaerobic glycolysis. Difference between hexokinase and
glycokinase. Gluconeogenesis. Krebs cycle and anaplerotic reactions. Regulation of carbohydrate metabolism. Lipid
metabolism: digestion and absorption. Role of lipoproteins. Beta-oxidation. Chetonic bodies. Biosynthesis of fatty
acids. Biosynthesis of cholesterol. Regulation of lipid metabolism. Protein metabolism: Digestion and absorption.
Transamination and deamination. Urea cycle. Electron carriers and respiratory chain. Oxidative
phosphosphorylation and ATP synthesis.
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Metodi didattici
The integrated course is carried out by means of formal lectures.
Didactic tutoring will also be provided on request of the student to the reference teacher.

Modalita di verifica dell'apprendimento

The exam consists of a written test of Biology, a written test of Biochemistry and a possible oral test of Biology and
Biochemistry (optional), which can only be accessed after passing (> 18 thirtieths) of the two written tests.

Written tests contain 3 different types of questions:

- multiple choice questions, aimed at verifying the acquisition and knowledge of the aforementioned topics.

- problem solving, aimed at verifying the ability to apply the acquired knowledge and skills and the logic of the basic
unitary principles for solving simple biological and/or biochemical problems.

- open-ended questions, aimed at verifying the ability of analysis and synthesis and the ability to connect knowledge
in a logical and coherent way for the production of a correct and complete manuscript.

The optional oral exam, in addition to evaluating the previously described aspects of learning, is also aimed at
verifying the clarity of presentation and language properties.

The assessment of learning involves the attribution of a final vote expressed out of thirty (plus possible laud) and
this attribution takes into account the two written tests and the possible oral test, based on the following criteria:
Written exam in Biology: 10 multiple choice or problem solving questions (1 point each, 0 points for wrong or left
blank answers) and 2 open-ended questions (up to 10.5 points each).

Written test in Biochemistry: 9 multiple choice questions (2 points each, 0 points for wrong answers or left blank)
and 2 open-ended questions (up to 6.5 points each).

Oral exam (optional): 3 questions (up to 10 points each).

For the attribution of the aforementioned scores, is taken into consideration:
For multiple choice questions:

- the correctness of the answer (100%)

For problem solving questions:

- the logic followed by the student in solving the problem (50%)

- the correctness of the procedure identified for solving the problem (50%)
For open-ended questions and for the oral exam:

- the adequacy and relevance of the answer in relation to the skills that the student is expected to have acquired at
the end of the course (40%)

- the correctness of the answer (30%)

- the ability to connect information logically and consistently (20%)

- the use of appropriate language (10%)

The final vote is attributed by arithmetic mean between the votes of Biology and Biochemistry tests. Or, in case of
oral test, by arithmetic mean between the average vote of the two writings test and the vote of oral test.

The exam is not considered passed if the vote is lower than 18/30.

To achieve a score equal to or greater than 28/30, the student must demonstrate an optimal knowledge of all the
topics of the IC, being able to connect them in a logical and coherent way, while “the laud” corresponds to an
excellent preparation with a final grade above 30/30.

Testi di riferimento

Biology

* Purves et al. “Elementi di Biologia e Genetica”, Casa Editrice Zanichelli
» Solomon et al. “Elementi di Biologia”, Casa Editrice EJISES

Biochemistry

* David L. Nelson and Michael M. Cox. “Introduzione alla Biochimica” di Lehninger. Zanichelli.

» Massimo Stefani e Niccold Taddei. “Chimica, biochimica e biologia applicata”. Zanichelli.

« John W. Baynes and Marek H. Dominiczak. “Biochimica per le discipline biomediche”. Elsevier.

* MV Catani, I. Savini, P. Guerrieri, L. Avigliano. “Appunti di Biochimica per le Lauree Triennali”. Piccin.

Additional didactic materials will be provided during the IC and will be also available on the UCBM e-learning
platform (power-point with voice comments, videos, animations, etc.).

Risultati di apprendimento specifici

Knowledge and understanding

- Know and understand the general principles of biology, chemistry and biochemistry (listed in the previous point).
Applying knowledge and understanding

- Apply and translate knowledge for solving simple biological and biochemical problems.
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L'attivita didattica e offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.
Bachelor or Laurea in Medical Radiology Techniques comune 4 BIOS-10/A,
equivalent first cycle for Imaging and Radiotherapy (official title: BIOS-07/A

Laurea in Tecniche di Radiologia Medica
per immagini e Radioterapia) (2026)

Stampa del 30/07/2026
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General English [ 13042C2 ]
Offerta didattica a.a. 2026/2027
Docenti: ROBERTA ARONICA

Periodo: Secondo Ciclo Semestrale

Obiettivi formativi

The course is aimed at strengthening knowledge of the foreign language. The aim is to go into depth in grammatical
structures and syntax in preparation for the B2 CEFR level. The teaching activities are taught by native speakers
who collaborate with the University Language Centre.

Prerequisiti

Each student must have passed the first year General English test in order to take the second year exam. Students
with language certifications — issued no longer than three years previously by one of the following Exam Certifiers:
Cambridge Assessment English; LinguaSkill; City and Guilds, Pitman; Edexcel / Pearson Ltd; IELTS; TCL Trinity
College London; TOEFL ET - of level B2 or higher can obtain exemption by submitting an application to the
attention of the University Language Center (cla@unicampus.it).

Contenuti del corso
In the 1 CFU, one semester curricular course, logical-grammatical structures and English vocabulary are studied in
depth in order to allow to achieve the goals associated with this course.

Metodi didattici
The course is delivered through lectures and classroom exercises according to English language level.

Modalita di verifica dell'apprendimento

Final exam.

Learning assesment is carried out via a written test consisting of grammar exercises, text comprehension, writing
and listening.

Lexical and grammatical knowledge and skills related to comprehension and written production are evaluated
through a written test and a listening test with a respective open-ended comprehension questions at course level.
Communication skills (speaking) are assessed by the teacher during the course through interactive activities. The
test is evaluated on a pass or fail basis. To be awarded a pass grade, the student must obtain a total score equal to
or greater than 60%.

Testi di riferimento
The teacher will provide the teaching material during the course.

Risultati di apprendimento specifici
At the end of the course, each student must demonstrate that they have progressed by at least one micro-level in
preparation for the B2 CEFR.

Knowledge and understanding

At the end of the course, the student should be able to:

- read and understand texts in English and answer comprehension questions;
- understand conversations and answer questions about what has been heard;
- produce a written text on a general topic of at least 100 words.

Ability to apply knowledge and understanding

The student will be encouraged to develop a critical approach in their comprehension capabilities by listening to
English audios and in written production through teaching methods gradually introduced during the course. Students
will be urged to independently self-correct their own papers while verifying the level of understanding of other texts
analyzed during the frontal lessons.

L'attivita didattica é offerta in:
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Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 3 L-LIN/12
equivalent first cycle for Imaging and Radiotherapy (official title:

Laurea in Tecniche di Radiologia Medica

per immagini e Radioterapia) (2020)

Stampa del 30/07/2026
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General English [ 13041C2 ]
Offerta didattica a.a. 2026/2027
Docenti: ROBERTA ARONICA, DOCENTE_FITTIZIO DOCENTE_FITTIZIO

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The course is aimed at enhancing knowledge of the foreign language. The object of the course is to go in depth in
grammatical and syntactic structures associated with English level B1 CEFR, assigned as the minimum educational,
course objective. The teaching activities are taught by native speakers who collaborate with the University
Language Centre.

Prerequisiti

Each student is required to take a placement test to identify their initial level of English language. Students with
language certifications — issued no longer than three years previously by one of the following Exam Certifiers:
Cambridge Assessment English; LinguaSkill; City and Guilds, Pitman; Edexcel / Pearson Ltd; IELTS; TCL Trinity
College London; TOEFL ET - of level B1 or higher can obtain exemption by submitting an application to the
attention of the University Language Center (cla@unicampus.it).

Contenuti del corso
In the 2 CFU, annual, curricular course, logical-grammatical structures and English vocabulary are studied in depth
in order to achieve the goals associated with this course.

Metodi didattici
The course is offered in the classroom through lectures and exercises.

Modalita di verifica dell'apprendimento

Final exam

Learning assessment is conducted via a written test consisting of grammar exercises, text comprehension, writing
and listening.

Lexical and grammatical knowledge and skills related to comprehension and written production are evaluated
through a written test and a listening test with a respective open-ended comprehension questions at course level.
Communication skills (speaking) are assessed by the teacher during the course through interactive activities. The
test is evaluated on a pass or fail basis. To be awarded a pass grade, the student must obtain a total score equal to
or greater than 60%.

Testi di riferimento
The teacher will provide the teaching material during the course.

Risultati di apprendimento specifici
By the end of the course, the student must have acquired a minimum level of English B1 CEFR.

Knowledge and understanding

At the end of the course, the student should be able to:

- read and understand texts in English and answer comprehension questions;
- understand conversations and answer questions about what has been heard;
- produce a written text on a general topic of at least 100 words.

Ability to apply knowledge and understanding

The student will be encouraged to develop a critical approach in their comprehension capabilities by listening to
English audios and in written production through teaching methods gradually introduced during the course. Students
will be urged to independently self-correct their own papers while verifying the level of understanding of other texts
analyzed during the frontal lessons.

L'attivita didattica é offerta in:
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Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 2 ANGL-01/C
equivalent first cycle for Imaging and Radiotherapy (official title:

Laurea in Tecniche di Radiologia Medica

per immagini e Radioterapia) (2026)

Stampa del 30/07/2026
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Scientific and Technical English [ 1304311 ]
Offerta didattica a.a. 2026/2027
Docenti: ADAM JAMES MARTIN

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The course is aimed at teaching technical and specific English necessary to explain the functioning of the most
commonly used diagnostic machinery and to understand dialogues between healthcare personnel and patients in
hospital settings.

Prerequisiti
Each student must have passed the first and second year General English tests in order to sit the final exam.

Contenuti del corso
The course focuses on strengthening technical-scientific vocabulary, on listening to conversations in the healthcare
environment and on the ability to orally present radiotherapy or diagnostic machinery topics studied during the year.

Metodi didattici
The course is delivered through lectures and exercises.

Modalita di verifica dell'apprendimento

Written and oral exam.

Learning assessment is carried out through a written and oral test. The written test consists of listening to a dialogue
between healthcare personnel and the patient and answering open questions about it. The oral interview consists of
questions on the functioning of diagnostic machinery or radiotherapy and topics covered in the course.

The final grade is awarded out of thirty and will be attributed by evaluating grammatical correctness, pronunciation,
appropriateness of technical-scientific language and the contents studied.

Testi di riferimento
The teacher will provide the teaching material during the course.

Risultati di apprendimento specifici

Knowledge and understanding

At the end of the course, the student will need to demonstrate they have learned appropriate language for carrying
out their profession, allowing them to explain the functions of diagnostic machinery, to understand dialogues
between healthcare personnel and patients and give any necessary indications.

Ability to apply knowledge and understanding

At the end of the course the student should be able to:

- understand conversations in the healthcare environment and answer comprehension questions about what has
been heard;

- answer orally, open-ended questions on the functioning of the most commonly used diagnostic machines and on
radiotherapy

L'attivita didattica e offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.
Bachelor or Laurea in Medical Radiology Techniques comune 4 L-LIN/12, L-LIN/12,
equivalent first cycle for Imaging and Radiotherapy (official title: L-LIN/12

Laurea in Tecniche di Radiologia Medica
per immagini e Radioterapia) (2020)

Universita CAMPUS BIO-MEDICO di Roma - Via Alvaro del Portillo, 21 - 00128 ROMA



Stampa del 30/07/2026

Universita CAMPUS BIO-MEDICO di Roma - Via Alvaro del Portillo, 21 - 00128 ROMA



Legal Medicine and Bioethics [ 1304303 ]
Offerta didattica a.a. 2026/2027
Docenti: GIUSEPPE LA MONACA, LAURA LEONDINA CAMPANOZZI, LUIGI FUSARO

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The course aims to provide basic knowledge in matter of professional liability according to Criminal and Civil Law
and main legal and deontological duties; to introduce students to a critical analysis of the Deontological Code
(“Codice Deontologico dei Tecnici Sanitari di Radiologia Medica”, 2025), from a bioethical point of view; to provide
fundamental elements of Bioethics with particular attention to the different ethical reference models; to provide basic
knowledge in matter of labor law.

Prerequisiti
None

Contenuti del corso

Legal Medicine:

Legal medicine in Criminal Law: definitions of crime and criminal liability, crimes against life, crimes against
individual safety. Civil liability and compensation for damage. Legal and deontological duties with particular regard to
the professional secret and the report to the judicial authority.

Bioethics:

Introduction to Bioethics: definitions and main ethical approaches. Deontology: ethical and general principles. Ethics
and professional action. The healthcare-patient relationship in the context of end-of-life bioethical issues.

Labour Law:

Labour law sources; collective bargaining: content, procedures, subjects; strike (in particular in the public service);
employment relationship: distinction between employment and self employment; the labor market regulation; the
stipulation and administration of employment relationships; the employee&#39;s duties: diligence, obedience,
loyalty; the employer&#39;s powers; the working time limits; pay; the suspension of the employment relationship;
the termination of the employment relationship: the individual dismissal, collective redundancies, the indemnities;
non — standard employment contracts.

Metodi didattici
Frontal lectures and seminars.

Modalita di verifica dell'apprendimento

The exam consists of an oral test that is held simultaneously by all the teachers of the integrated course courses
and is aimed at assessing the knowledge and skills described in the specific learning outcomes.

The final evaluation is collegial and unique, expressed out of thirty and possible honors.

Testi di riferimento

Legal Medicine:

Didactic material provided by the professor

Reference texts:

C. Puccini, Istituzioni di Medicina Legale, CEA, Milano, 2003

G.A. Norelli — C. Buccelli — V. Fineschi, Medicina Legale e delle Assicurazioni, Piccin, Padova, 2013.
Bioethics:

Didactic material provided by the professor

Reference texts:

Sgreccia E., Spagnolo A.G., Di Pietro ML. Bioetica. Manuale per i Diplomi Universitari della Sanita. Vita e Pensiero.
Milano, 1999.

Labour Law:

Reference texts:

E. Ghera, Diritto del Lavoro, Cacucci, Bari, ultima edizione.

Mazzotta O., Manuale di Diritto del Lavoro, Giuffre, Milano, ultima edizione.

M. Roccella, Manuale di diritto del lavoro. Mercato del lavoro e rapporti di lavoro, Giappichelli, Torino, ultima
edizione.
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Risultati di apprendimento specifici

Knowledge and understanding

Consciousness of the principles governing legal liability in professional practice.
Consciousness of relation between science and technology in professional activity.

Knowledge of the philosophical grounds of relation between image and reality with regard to use of imaging as a
tool in diagnostic investigations.

Ability to apply knowledge and understanding

Consciousness of the main issues of Labour law, both as an employment relationship and as labor market.
Ability to make professional performances in compliance with the juridical and deontological rules, fulfilling legal
obligations.

Ability to a critical evaluation on contemporary scientific practice and its influence on modern society.

L'attivita didattica e offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.
Bachelor or Laurea in Medical Radiology Techniques comune 3 MED/43, MED/43,
equivalent first cycle for Imaging and Radiotherapy (official title: IUS/07

Laurea in Tecniche di Radiologia Medica
per immagini e Radioterapia) (2020)
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Basic Oncology and Clinical and psychology [ 1304203 ]
Offerta didattica a.a. 2026/2027
Docenti: FRANCESCO PANTANO, SILVERIA DI SANTO, MANUELA COSTANTINI

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The integrated course aims to provide the student with knowledge of the cellular and molecular mechanisms
underlying diseases with special emphasis on oncological diseases. The course also provides knowledge of the
main psychological and social concepts useful to understand patient’s condition and his caregiver. Specifically, the
oncology module aims to provide the student with the basics of solid tumors, from clinical presentation, diagnostic
procedures and available therapeutic strategies. The General Pathology course aims to provide students with
knowledge and understanding of the genetic, physical, chemical and biological causes responsible for the
occurrence of human diseases. Psychology course aims to provide students with the elements useful in identifying
the characteristics that determine appropriate emotional and social intelligence, the variables that ensure well-being
in any organizational environment with special attention towards the health care world.

Prerequisiti
none

Contenuti del corso
Module of medical oncology

Part | - Biological bases of tumors

Principles of oncology. Classification and epidemiology of cancers.
Genes and carcinogenesis
The process of metastasis

Part Il - Solid tumors.

Epidemiology, risk factors, classification, diagnosis, staging and treatment of the most common solid neoplasms:
- breast cancer

- colorectal cancer

- gastric cancer

- prostate cancer

- hepatocarcinoma

- pancreatic cancer

- sarcomas

Module of General Psychology

Part | - Definition of General Psychology

Ethics Code and job profile of the reference figure

Part Il - The relational sphere

Communication and teamwork.

Part Il - The Emotional Sphere

Emotion management and emotional intelligence

Part IV - Organizational well-being and conflict management
The skills that determine good situation resolution

Part V - The caring process

Psychological and social analysis of the figures involved
Part VI - The metacognitive aspects of the relationship with the patient
Toward an effective therapeutic relationship

Module of General Pathology

Part | - Definition of General Pathology

Analysis of health and disease processes. General etiopathogenesis.

Part Il - Genetic Pathology

Human genome, genetic and individual variability. Classification of genetic diseases

Part 1l - Environmental Pathology

Analysis of the physical, chemical and biological processes responsible for disease: damage caused by physical
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agents (mechanical energy; transfer of thermal energy, radiant energy, electrical energy; pressure variations); by
chemical agents (non-specific; selective: toxic and poisons) by agents and biological products.

Part IV - Cellular Pathology

Tissue adaptation. Mechanisms of cell damage and death; acute inflammation; chronic inflammation; systemic
reactions to inflammation

Part V - Immunopathology

Defensive systems and barriers. Elements of Immunology and Immunopathology.

Part VI - Neoplastic Pathology

Biological foundations of tumors: initiation, promotion, transformation, progression. Oncogenesis. From the tumor
model to diagnosis and therapy.

Metodi didattici
Module of medical oncology
Lectures in the classroom

Module of General Psychology

Lectures in the classroom

Team work

Exercises

Synchronous and asynchronous activities

Module of General Pathology

Lectures in the classroom and self-managed integrated seminars.

Hours of lessons: 12

The self-managed seminar concerns a part of the program that is carried out by students through the research,
study and critical analysis of scientific articles selected by pubmed, then exhibited in the classroom through a
PowerPoint presentation. To carry out the seminars, the students are divided into groups. The overall commitment
for the development of the seminar is about 6 hours, and it will be part of the evaluation in the final exam.

Modalita di verifica dell'apprendimento
Module of medical oncology

Written test

The written test should be completed in 30 minutes and consists of a multiple-choice test on the topics covered in
class. A positive grade on the written test (equal to, at least, 18/30 thirtieths) is a necessary condition for passing the
exam. Based on the written test, an optional oral examination may be taken.

Module of General Psychology

Written test

The written test should be completed in 45 minutes and consists of 4 open-ended questions covering the topics
covered in class. A positive grade on the written test (equal to, at least, 20/30 thirtieths) is a necessary condition for
passing the exam.

Module of General Pathology

Written test

The written test (timing 1 hour), consists of a multiple choice test on the topics covered during the course. A positive
evaluation of the written test (equal, at least, to 20/30 thirtieths) is a necessary condition to pass the exam. On the
basis of the written exam, it will be possible to take an optional oral exam.

In the oral exam (20 minutes) three questions will be asked. Students must demonstrate that they have acquired
clear knowledge and understanding of the topics covered during the lessons.Module of medical oncology

The assessment of learning provides for the attribution of a final grade expressed out of thirty. The score is awarded
taking into consideration the result of the written examination and oral exam.

The assessment of learning provides for the attribution of a final grade expressed out of thirty.

The score is awarded taking into consideration the result of the written examination. It will be taken into account not
only of the correctness and comprehensiveness of the contents of the tests, but also of the clarity of exposition and
the demonstrated property of language.

Testi di riferimento

Module of medical oncology

« Slides of lessons

» Manuale di oncologia medica. Edizione Minerva Medica 2018.

Module of General Psychology

[ Slides of lessons

OO For further information, the teacher will give specific indications on recent texts and publications

[0 “Persona paziente cliente”. Authors: P.Binetti, R.Bruni, F.ferrazzoli, Fl. Ferrazzoli, C. Flora, L. Pontalti: Editore:
SEU; Pubblicazione: 01/2000; Collana DUAS
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Module of General Pathology

Didactic material used and recommended didactic material:

General Pathology Module

LI Stevens, J Lowe, | Scott. Pathology. Ambrosiana Publishing House.

[0 Pontieri GM. General pathology & general pathophysiology. For degree courses in Health Professions. Piccin. IlI
Edition

O Pdf file with slides of the lessons held

O For further information, the teacher will give specific indications on recent texts and publications

In addition, in-depth learning materials are available on the e-learning platform

Risultati di apprendimento specifici

Knowledge and Understanding

To learn the biological bases leading to the development and progression of diseases with special focus on
oncological diseases starting from the genetic, environmental and pathophysiological characteristics to the clinical
evolution of symptoms. Know the therapeutic strategies for the treatment of major oncological diseases and the
main psychological and social concepts useful in understanding the situation and dimension of the patient and his
caregiver.

Ability to apply knowledge and understanding

Apply acquired knowledge to understand the different diagnostic/therapeutic options in the oncology patient. Know
how to apply the acquired pathophysiological knowledge to understand the diagnostic and therapeutic choices
inherent in the oncology setting. Understand the psychological and social condition of health care providers, patients
and caregivers to improve quality in diagnosis and treatment processes.Module of medical oncology

Acquire the biological knowledge underlying carcinogenesis and progression of solid neoplasms. Understand the
epidemiology, risk factors, classification, diagnosis, staging and therapies in the most common solid neoplasms.

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.
Bachelor or Laurea in Medical Radiology Techniques comune 4 MED/06, M-PSI/01,
equivalent first cycle for Imaging and Radiotherapy (official title: MED/04

Laurea in Tecniche di Radiologia Medica
per immagini e Radioterapia) (2020)
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Final Examination [ 13043PF ]
Offerta didattica a.a. 2026/2027
Docenti:

Periodo: Secondo Ciclo Semestrale

Syllabus non pubblicato dal Docente.
L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso

Bachelor or Laurea in Medical Radiology Techniques comune
equivalent first cycle for Imaging and Radiotherapy (official title:

Laurea in Tecniche di Radiologia Medica

per immagini e Radioterapia) (2020)
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scienze chirurgiche [ 1304305 ]
Offerta didattica a.a. 2026/2027

Docenti: ANDREA MARINOZZI, DOMENICO BORZOMATI, ROBERTO MONTERA, LEONE D'AVERSA, RITA
CATALDO

Periodo: Secondo Ciclo Semestrale

Obiettivi formativi

The integrated course aims to provide students with the knowledge and understanding of the general principles of
surgical sciences that most frequently may come to the attention of the Medical Radiology Technician for Imaging
and Radiotherapy. In particular, the General Surgery course intends to provide students with the bases for the
knowledge of the fundamentals of pathophysiology, diagnostics and therapy of the main pathologies of surgical
interest to allow them a better understanding of the diagnostic and therapeutic actions on which their intervention
will focus. The goal of the Odontostomatology course is to provide the student with the basic knowledge of
odontostomatological pathology, traumatology of the facial district and dento-maxillo-facial surgery, underlining the
various diagnostic steps on the basis of the assessment of the least biological damage and rationalization of the
subsequent in-depth radiological investigations requested by the specialist. During the Anesthesia course, the
manifestations of critical pathologies linked to the administration of contrast medium and the first aid maneuvers in
emergency-urgency situations will be studied in depth with which he will be able to deal more frequently in the
course of his future professional activity and finally vascular accesses central and peripheral . The Locomotor
System course aims to provide the basic principles of the main traumatic and degenerative pathologies of the
musculoskeletal system with hints to clinical practice from a care perspective useful to the radiology technician.
Furthermore, the role of the radiology technician in the operating room will be studied in depth in the pathologies
that require surgical treatment

Prerequisiti
None

Contenuti del corso

GENERAL SURGERY:

Thoracic surgery: lung and chest diseases of surgical interest

Breast surgery: breast cancer

Surgery of the esophagus and esophagus-gastric junction: achalasia; diverticula; malignant neoplasms;
gastroesophageal reflux disease; Jatal hernia

Stomach surgery: malignant neoplasms.

Surgery for inflammatory bowel diseases.

Colorectal-anus surgery: malignant neoplasms; diverticular disease.

Pancreatic surgery: pancreatic neoplasms; acute and chronic pancreatitis.

Liver and biliary tract surgery: biliary lithiasis; cholangiocarcinoma; hepatocarcinoma; liver metastases; benign
hepatic neoplasms.

Acute abdomen: definition, classification, semeiological approach, differential diagnosis; acute appendicitis; bowel
obstruction ; acute peritonitis and intestinal perforation.

Kidney and urinary tract surgery: renal lithiasis; neoplasm of the kidney.

ODONTOSTOMATOLOGY

Topographical Anatomy of the Oral Cavity. Anatomy of the Dento-Periodontal apparatus, of the Maxillary Bones, of
the Temporo-Mandibular Joint and physiology of the Stomato-Gnatic apparatus. Dental anomalies. Caries.
Pathology of the dental pulp, of the periodontium, their complications. Periodontal disease. Focal odontogenic
disease. Cysts of the jaws. Disodontiasis. Oral-maxillofacial traumatology. Organic and dysfunctional pathology of
the temporomandibular joint (TMJ). Benign, precancerous and neoplastic pathology of the oral mucosa. General
concepts of Dental Prevention. Basic radiological documentation: Orthopanoramics, Endorals, Tele-skull,
Hand-Wrist radiograms and their clinical use. Additional radiological investigations: T.A.C., Magnetic Resonance,
Dentalscan and their clinical indications. New frontiers of Radiology for Dentistry: 3D Volumetric Radiology (Cone
beam 3D).

ANESTHESIOLOGY

BLSD - SUPPORT FOR VITAL FUNCTIONS AND ADULT DEFIBRILLATION, MANAGEMENT OF AIRWAYS,
AMBU, AED - AUTOMATIC EXTERNAL DEFIBRILLATOR, PBLSD - SUPPORT OF VITAL FUNCTIONS IN THE
PEDIATRIC PATIENT, CHOKING. BLSD or Basic Resuscitation

ADVERSE REACTIONS TO THE CONTRAST MEDIUM: iodized contrast medium: fundamentals of chemistry and
pharmacokinetics; risk factors for adverse reactions from contrast media; chemotoxic adverse reactions;
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anaphylactoid adverse reactions; pharmacological prophylaxis of anaphylactoid adverse reactions; management of
acute adverse reactions.

DIFFERENTIAL DIAGNOSIS AND TREATMENT OF ADVERSE EVENTS SPECIFIC ORGAN OR SYSTEM:
alterations in the state of consciousness (seizures, vagal fits, shock) (2 hours). VENOUS ACCESSES: classification:
short, medium, long term; open toe, closed toe; materials; indications: device selection based on needs; positioning
techniques: landmarks, ultrasound guidance; methods for verifying correct positioning: radiological, ecg;
complications: immediate, late; power injectable devices: description and identification; method for a safe power
injection.

LOCOMOTOR SYSTEM

General information on fractures. Classification; etiology, pathogenesis, pathology; clinical picture; complications;
principles of therapy.

Upper limb fractures: clavicle; Homer; forearm; wrist and hand.

Fractures of the lower limb and pelvis: femur; knee; leg; ankle and foot; hip bone.

Vertebral fractures: dorso-lumbar; cervical.

Sprains and dislocations: shoulder; knee; hip; ankle.

Epiphyseal detachments.

Arthrosis: general information; hip; knee; rachis.

Spinal pathologies: scoliosis; stenosis of the canal. spondylus lysis and spondylolisthesis herniated disc
Tumors: general information on tumors; major primary tumors; metastasis

GYNAECOLOGY
Anatomy and Physiology
HPV Pap Test

Cervical Cancer

Ovarian Cancer
Endometrial Cancer
Urethral Complications

Metodi didattici

The integrated course is carried out with lectures (in the classroom) and small group work will also be used with
simulation and discussion of cases. Interactive lessons with audiovisual / practical exercises on mannequins are
also provided.

Teaching tutoring is provided and will be provided to the reference teacher upon request by the student.

Modalita di verifica dell'apprendimento

The exam consists of an oral test that is carried out simultaneously by all the teachers of the integrated course
courses and is aimed at assessing the knowledge and skills described in the specific learning outcomes.

During the course of the lessons, in itinere tests (not mandatory and without certification value) can be carried out
exclusively aimed at detecting the effectiveness of the learning and teaching processes regarding specific contents
of the integrated course. expressed in thirtieths and possible honors

For the attribution of the aforementioned scores, the following is taken into consideration:

- the adequacy, correctness and relevance of the answer in relation to the skills that the student is expected to have
acquired at the end of the course (50%)

- the ability to connect information logically and consistently (30%)

- the use of appropriate language (20%)

The exam is not considered passed if the score is lower than 18/30 even in just one of the multidisciplinary course
To achieve a score equal to or greater than 28/30, the student must demonstrate that he has acquired an excellent
knowledge of all the topics covered during the integrated course, being able to connect them in a logical and
coherent way, while praise corresponds to a preparation excellent with final grade above 30/30

Testi di riferimento

Didactic material used and recommended didactic material:

* Bellantone, De Toma, Montorsi. General Surgery, Minerva Editore, 2009.

* Ficara G. Manual of Pathology and Oral Medicine, Mc Graw-Hill Ed., Il ed.

» Regezi, Sciubba, Oral Pathology, Il Edition, Antonio Delfino Editore

* &#34;0rthopedic Clinic&#34; Manual-Atlas; A. Mancini, C. Morlacchi; Piccin publisher

For the Anesthesiology course, the slides of the course will be provided and with them the most updated
bibliographical references at the time of the lectures, please also refer to

https://www.sofrapa-store.it/it/blog/2020-10-27/Sintesi-sulle-Linee-Guida-RCP-e-ECC-2020-2025-di-AHA

In addition, educational materials are available on the e-learning platform for further study and study aid

Risultati di apprendimento specifici
Knowledge and understanding
Understand the fundamentals of pathophysiology, diagnostics and therapy of the main pathologies of surgical
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interest.

Deepen the basic knowledge of odontostomatological pathology, traumatology of the facial area and
dento-maxillo-facial surgery

Know the basic principles of resuscitation and the manifestations of critical pathologies related to the administration
of the contrast medium.

Know the basic principles of the main traumatic and degenerative pathologies of the musculoskeletal system with
hints of clinical practice from a care perspective useful for the radiology technician

Ability to apply knowledge and understanding

Ability to recognize, in synergy with the medical staff, the seriousness of a clinical picture by proceeding with
competence, speed and humanity.

Knowing how to apply the various diagnostic steps on the basis of the assessment of the minor biological damage
and the rationalization of the subsequent in-depth radiological investigations requested by the specialist

Ability to independently manage, as far as on one&#39;s own account, emergencies that may occur in the
diagnostic and therapeutic field.

Ability to perform first aid maneuvers in emergency-urgency situations.

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 6 MED/41, MED/18,

equivalent first cycle for Imaging and Radiotherapy (official title: MED/40, MED/50,
Laurea in Tecniche di Radiologia Medica MED/33

per immagini e Radioterapia) (2020)
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Mathematics, Physics and Informatics [ 1304101 ]
Offerta didattica a.a. 2026/2027
Docenti: MONICA VERDUCCI, MATTEO TORTORA, FRANCESCO BRANDA

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The Integrated Course of Mathematical, Physical and Computer Sciences has as its main objective the acquisition
by students of the theoretical and practical assumptions necessary for the correct use of mathematical, physical,
statistical methods and IT supports in the biomedical field. In particular, the Computer Science course provides
fundamental knowledge related to digital information processing, with a particular focus on the architecture of
computing systems, the role of the operating system, and the functioning of computer networks. The course also
includes the use of software for word processing and spreadsheets, aiming to develop practical skills useful for
organizing, managing, and presenting data in both academic and professional contexts.

The Physics course aims to provide the references of the fundamental laws of the universe necessary for the
elaboration of the functional models of living beings, highlight the importance of basic sciences for the rational
understanding of applied disciplines, in particular Biology and Medicine and indicate the basic elements of the
scientific research methodology. The mathematics course deals with the study of functions and trigonometry.

The medical statistics course, after the introduction to statistics and biostatistics, deals with the collection and
presentation of data, position and dispersion measures, measures of association between variables, the concept of
probability, estimation and tests of hypothesis

Prerequisiti
None

Contenuti del corso

INFORMATICS

Computer Science: Concept of information and information processing, algorithms. Computer architecture: Von
Neumann architecture, central processing unit (CPU), main memory, system bus, input/output interfaces. The
operating system. Computer networks and the Internet: telematics, computer networks, network topology, message
structure, protocols, the Internet and its services.

COMPUTER SCIENCE LABORATORY

Microsoft Word: Program interface, document management and saving; text and paragraph formatting; bulleted and
numbered lists; page and section breaks; margins, headers, and footers; cover page, footnotes, and endnotes;
insertion of images, shapes, icons, charts, and tables; automatic creation of tables of contents, citations, and
bibliographies; insertion of captions and comments; use of review tools; PDF export and printing options.

Microsoft Excel: Interface, cells, rows, and columns; basic operations (copy, paste, edit, autofill); alignment, cell
merging, text management in columns; formulas and references (relative, absolute, mixed); logical and statistical
functions; formatting and conditional formatting (with and without formulas); data management: sorting, filtering, find
and replace; creation of tables and charts; use of multiple sheets; printing settings and advanced features.

PHYSICS AND MATHEMATICS

Elements of Mathematics: Introduction to the concept of function; Derivatives and Integrals, Angles and Triangles.
Introduction to Physics and the Scientific Method: Physical quantities; Measurements, samples and units of
measurement; Physical dimensions; Units of measurement and International System; Orders of magnitude; Scalar
and vector quantities.

The Mechanics of the Material Point: General principles of mechanics: Kinematics, Static and Dynamics; The
reference systems; The description of the motion; The laws of dynamics; The fundamental interactions; The law of
universal gravitation; Active and passive forces; The fall of the grave; Energy; Work, kinetic energy and potential
energy; The principle of conservation of mechanical energy.

Electrical Phenomena: The electromagnetic forces; Electrostatic phenomenology; Conductors and insulators;
Electrostatic induction; Polarization of a dielectric; Electric field and potential; Interaction of an electric charge with
an electric field; Electricity.

Magnetic Phenomena: Magnetism, Magnetic fields generated by circuits crossed by current. The Biot-Savart law;
Motion of charged particles in magnetic fields: The Lorentz force; Electromagnetic induction, induced currents and
Faraday Neumann Lenz's law.

Electromagnetic Waves: The concept, generation and properties of electromagnetic waves

MEDICAL STATISTICS
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Statistics and biostatistics: definitions, contents and applications for the health professions;

Data collection and presentation: Measurement, types of variables and measurement scales; Precision and
accuracy of a measurement procedure; Absolute and relative frequencies; Cumulative frequencies and percentiles;
Graphic representation.

Position measures: Fashion; Quantiles and median; Averages.

Dispersion measures: Range; Deviance, variance and standard deviation; Coefficient of variation.
Measurements of association between variables: Linear regression, Pearson's correlation, Logistic regression
Probability: Definition of probability and fundamental properties; Probability distributions

Elements of Estimation and hypothesis testing: Sampling distributions and standard error; Confidence intervals;
Comparison of means; Comparison of proportions. Analysis of variance for repeated measures. Parametric and
non-parametric tests Roc Curve

Examples and exercises, exercises and simulations of analysis of epidemiological studies.

Metodi didattici
The integrated course consists of lectures in the classroom including theory and practical exercises, including
practical tests on the computer for the computer lab.

Modalita di verifica dell'apprendimento

Verification of learning makes use of written tests and practical tests also with the aid of the computer. The test is
carried out simultaneously by all the teachers of the integrated courses and has the purpose of evaluating the
knowledge and skills described in the specific learning outcomes.

During the course of the lessons, ongoing tests (not mandatory and without certification value) can be performed
exclusively aimed at detecting the effectiveness of the learning and teaching processes regarding specific contents
of the integrated course.

The final evaluation is collegial and unique, expressed out of thirty and possible honors

For the attribution of the aforementioned scores, the following is taken into consideration:

- the adequacy, correctness and relevance of the answer in relation to the skills that the student is expected to have
acquired at the end of the course (50%)

- the ability to connect information logically and consistently (30%)

- the use of appropriate language (20%)

The exam is not considered passed if the score is lower than 18/30.

To achieve a score equal to or greater than 28/30, the student must demonstrate that he has acquired an excellent
knowledge of all the topics covered during the integrated course, being able to connect them in a logical and
coherent way, while the praise corresponds to a preparation excellent with final grade above 30/30.

Testi di riferimento

INFORMATICS

» Handouts and slides provided by the instructor through the educational platform
Informatica: arte e mestiere by Dino Mandrioli

Completed exercises

User manuals for the software used during lessons (available online)

PHYSICS AND MATHEMATICS

* GIAMBATTISTA Alan, McCARTHY RICHARDSON Betty, RICHARDSON Robert, General Physics, Principles and
Applications, McGraw-Hill, Milan, 2008

« JEWETT John W, SERWAY Raymond Principles of Physics, EJISES, Naples, 2007

MEDICAL STATISTICS
* LANTIERI, RISSO, RAVERA: Medical statistics for the health professions 2 / ed, McGraw-Hill
* ALTMAN Douglas G, Practical Statistics For Medical Research, Chapman & Hall, London, 1991

In addition, educational materials are available on the e-learning platform for further study and study aid

Risultati di apprendimento specifici

Knowledge and Understanding

Acquire knowledge necessary for the description of statistical data and the fundamentals of probability

Learn the rudiments of using IT tools for office productivity.

Know the fundamental elements of computer architecture, operating systems, and computer networks.
Understand the methods of representing information, know the rudiments of database management systems, and
the methods for querying them.

Study the fundamental laws of the universe necessary for the development of functional models of living beings,
understand the importance of basic sciences for the rational understanding of applied disciplines, in particular
Biology and Medicine, and acquire the basic elements of scientific research methodology

Understand the methods of representing data, signals, and digital images;
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Know the fundamental elements of computer architecture, operating systems, and computer networks;

Know the fundamental elements of analog and digital signals;

Ability to apply knowledge and understanding

Know how to appropriately process biomedical data using statistical methods.

Know how to represent data in tabular and graphical format.

Know how to design simple queries of a database management system.

Ability to visualize and perform simple operations on digital images.

Know how to perform exercises and simulations of analysis of epidemiological studies.

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti

Bachelor or Laurea in Medical Radiology Techniques comune 6
equivalent first cycle for Imaging and Radiotherapy (official title:

Laurea in Tecniche di Radiologia Medica

per immagini e Radioterapia) (2026)

Stampa del 30/07/2026
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Medical Sciences [ 1304310 ]
Offerta didattica a.a. 2026/2027

Docenti: MARIO TOMBINI, ANNUNZIATA NUSCA, CATERINA BERNETTI, ANNA MARCHETTI, FEDERICA
BRESSI

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The integrated course aims to provide students with the knowledge and understanding of the general principles of
medical sciences that most frequently may come to the attention of the Medical Radiology Technician for Imaging
and Radiotherapy.

In particular, the Cardiology course will be aimed at providing notions of anatomy, pathophysiology and clinic of the
main cardiovascular diseases, focusing attention on the diagnostic-therapeutic path, therefore on the indications and
interpretation of the various imaging tests applied to cardiovascular diseases. The main interventional cardiology
techniques will also be studied.

Furthermore, knowledge will be provided on the essential elements of the pathologies of the central nervous system
and spinal cord, the understanding of the main symptoms and the basis for planning the technical-diagnostic
activities related to neurological pathologies.

The course of Physical and Rehabilitative Medicine aims to provide all the necessary etiopathogenetic, clinical and
diagnostic information at the base of the most frequent pathologies subject to radiological evaluation, so that each
student can develop his own capacity for logical-deductive reasoning in front of to perform the prescribed
radiological examinations.

And finally, in the Nursing course, the student will have to deepen knowledge of basic concepts that have practical
implications in the work of the TSRM within a multidisciplinary team; the student will develop awareness of the
importance of working as a team in an environment that is attentive to the continuous improvement of quality,
respecting the person with a view to containing health costs through an appropriate use of available resources.

Prerequisiti
None

Contenuti del corso

CARDIOLOGY

Outline of the anatomy and physiology of the heart and great vessels.

Main cardiovascular diseases, from pathophysiology to diagnosis, with particular attention to the indications and
interpretations of the main imaging techniques such as chest radiography, echocardiogram, CT and angio-CT study
of the heart and great vessels, MRI heart and great vessels, angiography and coronary angiography:

- ischemic heart disease

- valvular heart disease

- cardiomyopathies

-heart failure

- pulmonary embolism and chronic pulmonary heart

- acute aortic syndromes

Outline of interpretations of the heart rhythm by means of ECG, tachi and bradyarrhythmias

Percutaneous treatment of the main cardiovascular diseases (coronary angioplasty with hints of intracoronary
imaging, TAVI, Mitraclip, Triclip, percutaneous treatment of congenital heart disease, aortic endoprostheses).

NEURORADIOLOGY

Normal neuroradiological anatomy of the brain and spinal cord, neurocranium and spine.
Methodology and technique of CT and MRI study of the skull and spine in the pathology:
- Traumatic

- Vascular

- Infectious-inflammatory

- Neoplasty

- Degenerative

Methodology and technique of study of specific anatomical areas:

- Orbit

- Pituitary gland

- Temporal region

CT angiography / MR angiography method
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Application in Neuroradiology of non-morphological MRI techniques:
- MRI-diffusion

- MRI-perfusion

- Spectroscopy

- fRMIL.

NEUROLOGY

Review of anatomy and physiology of the nervous system.

History and neurological physical examination

Main manifestations of neurological diseases: Disorders of higher neurological functions; Strength and movement
disorders; Pain and other disorders of somatic sensitivity; Disorders of proprioceptive sensitivity; Alterations of
consciousness.

Neurological Diseases: Cerebrovascular diseases; Multiple Sclerosis and Demyelinating Diseases; Epilepsies;
Headaches Meningitis and Encephalitis; Parkinson's disease and other extrapyramidal syndromes; Alzheimer's
disease and other dementias; Amyotrophic lateral sclerosis; Diseases of the Spinal Cord.

PHYSIATRY

General principles of rehabilitation and rehabilitation settings.
Degenerative pathology of the joints.

Degenerative pathology of the spine.

Cerebrovascular pathology.

Idiopathic and secondary scoliosis.

NURSING SCIENCES

Multi-professional team work: the UCBM model

Outline of the needs assessment of the assisted person; know the assessment techniques to identify some care
needs (observation, interview, physical exam) and the possible resolution of collaborative problems.

Patient mobilization techniques in relation to his pathology, physical limitations and the presence of drains,
catheters, infusions, etc.

Biological risk and safety in the healthcare environment (concepts of decontamination and disinfection, waste
management and disposal, sterility and rules of conduct in a sterile environment. Rational and appropriate use of
materials, drugs and aids (control of deadlines and integrity of the material in use) Washing of hands Knowledge of
personal protective equipment and their use.

Outline of the assessment of the needs of the critically ill patient, of the BLS and of emergency facilities.

Metodi didattici

The integrated course is carried out with lectures (in the classroom) and small group work will also be used with
simulation and discussion of cases.

Teaching tutoring is provided and will be provided to the reference teacher upon request by the student.

Modalita di verifica dell'apprendimento

The exam takes place at the end of the course, in the appeals provided for in the academic calendar and can only
be taken by students in good standing with attendance at the lessons. The verification consists of a Written Test
aimed at ascertaining the actual degree of learning that satisfies the pre-established educational objectives. The oral
exam of the courses of the Integrated Course is held at the same time and has the purpose of evaluating the
maturity achieved. It provides for a collegial and single final evaluation expressed in thirtieths and possible
honors.The final evaluation is collegial and unique, expressed in thirty and possible honors.

The teachers will evaluate the possibility of carrying out only the oral or written exam.

For the attribution of the aforementioned scores, the following is taken into consideration:

- the adequacy, correctness and relevance of the answer in relation to the skills that the student is expected to have
acquired at the end of the course (50%)

- the ability to connect information logically and consistently (30%)

- the use of appropriate language (20%)

The exam is not considered passed if the score is lower than 18/30.

To achieve a score equal to or greater than 28/30, the student must demonstrate that he has acquired an excellent
knowledge of all the topics covered during the integrated course, being able to connect them in a logical and
coherent way, while praise corresponds to a preparation excellent with final grade above 30/30.

Testi di riferimento

CARDIOLOGY

Slides of the lessons (by the teacher)

Internal Medicine for Nursing Sciences (Il edition); Raffaele Antonelli Incalzi; Piccin-Nuova Libraria, 2021

NEURORADIOLOGY
Reference texts
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- Slides of the lessons (by the teacher).

- Westbrook Catherine “MRI in practice” 4th edition.

- Osborn Anne G. "Osborn's BRAIN" Amirsys 2013.

- Ross J.S., Moore K.R. “SPINE-Diagnostic imaging” Amirsys 2010.

NEUROLOGY
Slides of the lessons (by the teacher).
Bergamini, Manual of Clinical Neurology, Libreria Cortina, Turin.

PHYSICAL AND REHABILITATION MEDICINE

Reference texts

Students will be provided with specific material for deepening and studying each individual lesson.
Additional reference texts for the exam will be indicated by the teacher at the beginning of the course.

NURSING SCIENCES

Reference texts

Students will be provided with specific material for deepening and studying each individual lesson.
Additional reference texts for the exam will be indicated by the teacher at the beginning of the course.

In addition, educational materials are available on the e-learning platform for further study and study aid

Risultati di apprendimento specifici

Knowledge and Understanding

Know neurological symptoms and signs for the planning and execution of a correct neuroradiological examination
Know the main clinical manifestations of cardiovascular diseases and the most appropriate imaging tests for a
correct diagnosis and treatment

Know the basic concepts of kinesiology, as well as the main physiological functional dynamics and related to the
most frequent pathologies of the musculoskeletal system

Know and understand the principles underlying the request in the physiatric field of individual radio-diagnostic tests
as well as the various radiological pictures that may arise depending on the different etiopathogenesis and age.
Understand that the contents of your study are immediately and directly oriented to daily professional activity
Understand that the work of the doctor, nurse and TSRM are a joint responsibility, taking into account that it is an
integrated work in full respect of each other's competences;

Ability to apply knowledge and understanding

Ability to relate the diagnostic tests covered by the basic training of the medical radiology health technician with the
knowledge obtained of the functional dynamics related to the main pathologies of the musculoskeletal system.
Clinical reasoning skills through the collection of anamnesis, symptoms and neurological signs for the planning and
execution of a correct neuroradiological examination

Ability to develop logical procedures and strategies that allow to perform precise and documented observations and
to make a correct critical analysis of pathologies of physiatric interest

Ability to identify the basic care needs of the sick person and the appropriate interventions to be implemented
Ability to apply the main risk prevention measures in a hospital environment.

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 5 MED/45, MED/11,

equivalent first cycle for Imaging and Radiotherapy (official title: MED/37, MED/26,
Laurea in Tecniche di Radiologia Medica MED/34

per immagini e Radioterapia) (2020)

Stampa del 30/07/2026
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Human Sciences and History of Technology [ 1304208 ]
Offerta didattica a.a. 2026/2027
Docenti: LUCA BORGHI, PAOLO PELLEGRINO

Periodo: Secondo Ciclo Semestrale

Obiettivi formativi

The course aims to provide basic elements about the human being and the relational dynamics, with special
attention to healthcare personnel and the patient, using psychology and history analysis tools. Psychology aims at
underlining relational dynamics through appropriate communication skills, pointing out the importance of detection
and management of self and other emotional states, especially those linked to special moments in life (illness,
death, etc.). Students will be then helped to grasp how much the &#34;human factor&#34; has affected the
evolution of medicine and radiological techniques, especially over the last two centuries.

Prerequisiti
No one

Contenuti del corso
Program

Social Psychology

1. Phenomenology of emotional states: recognizing and managing physiological emotions (one&#39;s own, that of
patients and family members), as an essential step towards a healthy and balanced relationship with the patient and
one&#39;s profession.

2. Neuropsychological activation and performance. Problematic activation states: anxiety, panic attacks, generalized
anxiety.

3. Problematic emotional states: emotional blocks and emotional hijackings.

4. Management of problematic emotional states: defense mechanisms and coping mechanisms.

5. Addictions.

6. Processing grief and loss.

7. Personality and personal identity.

8. Trauma, stress, and burnout.

9. Multiprofessional and teamwork. Cooperation vs. conflict.

History of Medicine

. Medicine and Health at the end of the Eighteenth century.

. René Laennec and the technological revolution in diagnosis.

. The challenge of cholera.

. The origins of modern therapeutics.

. The Century of Surgery.

. Wilhelm Conrad Roentgen and the discovery of X-rays.

. Childhood and adolescence of Radiological Sciences.

. Healing rays: the discovery of radioactivity and the first steps of radiotherapy.
. Radiology and Society.

10. The origins of CAT and the farewell to conventional radiology.
One class of an hour will be dedicated to each one of these subjects.

O©CONOOPRAWN -

Metodi didattici
The integrated course is carried out with interactive lectures in person. For the history part, students are also invited
to some experiential teaching.

Modalita di verifica dell'apprendimento

The exam consists of an oral test that is carried out simultaneously by all the teachers of the integrated course and
is aimed at assessing the knowledge and skills described in the specific learning outcomes. Final grade will be
calculated out of 30 and will result from the average of the marks obtained in each interview. Both parts of the exam
must be passed in the same session.

Testi di riferimento
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Social Psychology
- Textbook: P. Pellegrino, M. Gilio - PRENDERSI CURA. Elementi di Psicologia per le professioni sanitarie, Amazon
KDP 2024

History of Medicine
- Luca Borghi, Umori. Il fattore umano nella storia delle discipline biomediche, Amazon KDP 2023

- Additional bibliography can be provided by the teacher during the course
- The slides used in class will be made available to students, after each lesson, on the e-learning platform

Risultati di apprendimento specifici
Knowledge and understanding
- knowledge and practice of relational skills essential for proper therapeutic relationship;

- knowledge and understanding of the relevance of the &#34;human factor&#34; in the history of techno-scientific
innovation;

Ability to apply knowledge and understanding
- ability to manage one&#39;s own and others&#39; emotions, and to act on the basis of the patient&#39;s
psychological characteristics;

- apply knowledge to the discovery and analysis of cases of cross-fertilization between different disciplinary areas;

- autonomy of judgment in the psychological, socio-cultural and ethical evaluation of the historical events analyzed.
L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 2 M-PSI1/05, MED/02
equivalent first cycle for Imaging and Radiotherapy (official title:

Laurea in Tecniche di Radiologia Medica

per immagini e Radioterapia) (2020)

Stampa del 30/07/2026
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Information Systems and Hygiene [ 1304202 ]
Offerta didattica a.a. 2026/2027
Docenti: ANDREA IANNI, GUIDO MANNI

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The following learning outcomes are assessed:

1) Introduction to digital images: development of the ability to learn methods for managing digital images and for
verifying image formation processes and related controls

2) General and applied hygiene: development of the ability to learn the working method of epidemiology and
hygiene, applied to public health

In the Integrated Course, common arguments are evaluated as learning objectives, as regards to statistical
methodology and calculation methods. Both arguments represent a common field between the first discipline (Intro.
to digital images) and the second one (Gen. and applied hygiene).

The following results are evaluated with regard to judgment:

1) assessment of the levels of judgment skills in the management of complex processes of acquisition and analysis
of digital images

2) acquisition of a progressive capacity for judgment in terms of risk assessment for the health of populations,
evidence of effectiveness in public health.

Finally, it is planned to evaluate the achievement of some main communication capacity objectives:

1) assessment of the degree of acquisition of communication skills in interacting with other professionals

2) evaluation of the acquired communication skills, for the risk related to infectious diseases and multi-factorial
diseases and for prevention strategies based on efficacy evidence.

Prerequisiti
None

Contenuti del corso

INTRODUCTION TO DIGITAL IMAGES

Definition; Introd. historical; general processing system / main approaches applied to digital images.

Basic elements: light and electromagnetic spectrum; Elements of visual perception: Structure of the eye; Formation
of the image in the eye; Adaptation and discrimination of sight. Digital image acquisition: Characteristics of a sensor;
Spatial arrangement; Formation model of a digital image. DR and CR systems: definition, similarities and
differences.

Image quality: Image formation: sampling and quantization; digital image representation; spatial resolution and gray
level; Fourier's theorem; sampling theorem and aliasing phenomenon. Zooming. Shrinking. The noise; Spatial
resolution and modulation transfer function. Contrast-to-noise ratio and quantum efficiency. Dose and image quality
management in digital radiology.

Relations between pixels: Concept of neighborhood, adjacency, connection, regions and edges; Linear and
non-linear operations.

Image Enhancement: linear and semi-linear operators; Look-up table; Gray-level transformation / point processing.
Basic transformations: Linear: identity and negative; Logarithmic; Polynomials (y correction). Semi-linear
transformations: Contrast stretching; Gray level slicing; Bit plane slicing (intensity level selection).

Image Enhancement: histogram processing and spatial filtering; Definition of histogram; Equalization; Matching;
Local enhancement. Logical-Arithmetic Operators: Logical-Arithmetic Operations; Image subtraction. Spatial
filtering: Definition of linear filtering concept; Smoothing filters; Median filter; Sharpening.

Color Image Processing: Introd.: Basic Concepts; Primary and secondary colors. Color models: RBG; CMY / CMYK;
HSI. False color image processing: Intensity distribution (slicing). Full color image processing: Color
transformations: intensity variation; Histogram processing; Smoothing and sharpening.

Image Compression: Introduction: Relative Redundancy and Compression Ratio. Redundancy in images and
encoding; Spatial and temporal redundancy; Information irrelevant to humans.

Loyalty criteria. Compression models. Basic methods for compression: Huffman coding; LZW encoding; Run-length
encoding; Block encoding by transform: JPEG. Watermarking. DICOM standard.

Introduction 3D visualization: Concept of windowing. Introd .; visualization of surfaces (isosurfaces): definition of
surfaces starting from the contours; Marching Cubes algorithm (outline). Volume rendering: Ray casting; Maximum
Intensity Projection.

Laboratory: medical image visualization / enhancement software, such as 3D slicer.

GENERAL AND APPLIED HYGIENE
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health / disease continuum; prevention: times and methods (primary, secondary and tertiary)

Risk in health, evaluation and measurement

Epidemiological method: tasks and objectives of descriptive, constructive and experimental epidemiology; studies.
Frequency and risk measures

Disease models (infectious; multi-factorial) and natural history

Epidemiological surveillance / study of epidemic events

Epidemiology and prophylaxis of infectious diseases; notification; diagnostic assessment and epidemiological
investigation; isolation; cleaning and sanitizing; disinfection and sterilization; disinfestation

Active and passive immunoprophylaxis: vaccinations

ICA prevention, control and surveillance

Risks of the hospital environment and prevention.

Epidemiology and multi-factorial disease prevention; screening

Health organization: National Health Service (SSN).

In the Integrated Course, a common argument: statistical methodology and applied statitics, as a useful approach
both for the first (Intro. to digital images) and the second discipline (Gen. and applied hygiene).

Metodi didattici
The integrated course is structured in 2 didactic modules and is carried out with lectures (in the classroom).
Didactic tutoring is provided and will be provided to the reference teacher at the request of the student.

Modalita di verifica dell'apprendimento

Written test (Introduction to digital images) and oral (Introduction to digital images; General and applied hygiene).
The written test aims to verify the student's ability to apply digital image processing methods. The oral exam of the
two courses of the Integrated Course is carried out simultaneously and has the purpose of evaluating the maturity
achieved. The final evaluation is collegial and unique, and is expressed in thirtieths and possible honors.

The verification of the acquired knowledge will take place through an oral interview, while the ability to apply the
acquired knowledge will take place through a practical written application test, the characteristics of which are
presented in detail at the beginning of the course.

Testi di riferimento

INTRODUCTION TO DIGITAL IMAGES

R.C. Gonzalez, R.E. Woods, Digital Image Processing, Prentice-Hall - English version, or the Italian version:
R.C. Gonzalez, R.E. Woods, Digital image processing, Pearson Education ltalia (Prentice Hall series)

GENERAL AND APPLIED HYGIENE

Ricciardi G. et al. “Hygiene for Bachelor&amp;#39;s and Master&amp;#39;s Degrees”. (Handbook of Hygiene)
Idelson-Gnocchi Ed., Naples, Il Ed.2020

Ricciardi G. et al. &amp;#34;Hygiene - Preventive Medicine - Public Health&amp;#34;. (Treaty of Hygiene)
Idelson-Gnocchi Ed., Naples, 11l Ed.2021

Comodo N., Maciocco G. &amp;#34;Hygiene and public health - Handbook for the health professions&amp;#34;.
Carocci Ed., Rome 2011

In addition, educational materials are available on the e-learning platform for further study and study aid.

Risultati di apprendimento specifici

Knowledge and understanding

The integrated course of information systems and hygiene aims to provide students with a good knowledge of both
the theoretical foundations of the acquisition and processing of digital images in the field of medical radiology, and
the knowledge of the concepts of health status, risk measurement and epidemiological method. .

In particular for:

1) Introduction to digital images:

» Knowledge of digital image training, processing and coding techniques;

* Ability to interpret the results obtained by applying image processing methods and techniques;

2) General and applied hygiene:

» knowing how to define the role of the determinants of the state of health and the concepts of risk for the health of
populations;

« acquire knowledge on the principles and methods of epidemiology and epidemiological study models;

* acquire the concepts on methods of proven efficacy in the prevention and control of biological and chemical risks
and physical and in the protection of health in the places of life and work

» know the aspects of greatest epidemiological relevance and the methods of prevention applied to some specific
pictures of infectious diseases (modes and routes of transmission; characteristics of the contagion; reservoirs and
sources; methods of prevention applied to the person, the environment, the agent etiological) and
chronic-degenerative (lifestyles; control of risk factors; methods and models of secondary prevention);

* know the organization of the National Health Service (SSN) and public health services.

Ability to apply knowledge and understanding
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The student will have to acquire the ability to apply the general principles of the discipline to professional activity,
both in the context of the acquisition, management and archiving of digital images, and in the field of prevention and
promotion of the state of health of the populations.

In the Integrated Course, the student must acquire the ability to apply statistical methodology, useful both for
managing digital images and for epidemiological studies in the field of applied hygiene.

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 5 ING-INF/05, MED/42
equivalent first cycle for Imaging and Radiotherapy (official title:

Laurea in Tecniche di Radiologia Medica

per immagini e Radioterapia) (2020)

Stampa del 30/07/2026
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Techniques in Radiology, Imaging and Radiotherapy 1 [ 1304105 ]
Offerta didattica a.a. 2026/2027
Docenti: MICHELE FIORE, ELIODORO FAIELLA, MARCO MARTELLUCCI, ISIDORO GALDINO

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The integrated course aims to provide students with knowledge and understanding of the general principles of the
use of ionizing radiation in radiodiagnostics and radiotherapy, the operating principles of the equipment used in
radiotherapy and diagnostics, and the general principles of radiation protection of both health professionals working
in specific fields and patients.

Prerequisiti
None

Contenuti del corso

RADIODIAGNOSTICS

- Nature of the radiation. The electromagnetic spectrum. X-rays and their production. The formation of the
radiological image.

- The traditional radiological system: trocoscopic table and stratigraphic trochus. Digital radiological systems:
analogue image and digital image; characteristics of digital sensors; direct and indirect image acquisition; digital
image management

- The X-ray tube, characteristics of the anode and cathode. Linear focus, fixed anode and rotating anode X-ray tube
operation, kilovoltage and milliamperage The X-ray beam. Nature and methods of interaction of X-rays with matter.
Anti-diffusion systems (cones, diaphragms, filters and grids) Factors that influence image formation

- Ultrasound equipment: ultrasounds and their characteristics; transducers and study techniques; the artifacts of
ultrasound; doppler, color-doppler and power-doppler; harmonic imaging, compound imaging and elastography;
ultrasound equipment

- Magnetic Resonance Equipment: electromagnetic waves; the physical phenomenon of resonance; MRI pulse
sequences: contrast in MRI images; the components of an MR imaging system; spatial coding of the MR signal;
different types of MR equipment

RADIOTHERAPY

- Introduction to Radiotherapy: methods and principles of RT

- Evolution of technology and treatments from one dimension (1D) to 4 dimensions (4D)
- The linear accelerator

- The linear accelerator: operating modes and technical aspects

- The path in oncological radiotherapy: from simulation to treatment

RADIO PROTECTION

-Physical Aspects: Introduction to the physics of ionizing radiation; Sources of ionizing radiation: radioisotopes and
X-ray tubes; Definitions; Quantities used in radiation protection; Notes on the penetration and absorption of ionizing
radiations in matter; Hints on the design of shields in the medical field; Outline of high energy radiation protection.
Reference legislation: Legislation; Laws and Decrees; Definitions of: External irradiation and internal irradiation,
Dose limits, classification of exposed personnel, Information form.

- Medical Aspects: Outline of the effects of ionizing radiation on humans; Health surveillance of exposed personnel.
- Operational Aspects: The radiation protection of the use of radioisotopes in medicine; Personal protective
equipment physical, medical and regulatory aspects; Use of personal protective equipment physical, medical and
regulatory aspects; Personal and environmental dosimetry, physical, medical and regulatory aspects; Internal
radiation protection standards, physical, medical and regulatory aspects; Limitation of exposures for exposed
personnel role of the TRR; Limitation of exposures for the patient role of the TRR

- Notes on safety in Magnetic Resonance

SCIENCES AND TECHNIQUES OF MEDICAL RADIOLOGY FOR IMAGES AND RADIOTHERAPY

- The traditional radiological system: tele radiograph; column stand and hanging tube; fluoroscopy, image
intensifiers and television chains. Image blur and its corrections

- Remote controlled device: analog; digital. The orthopantomograph: analog; digital. Computerized Bone
Mineralometry equipment: osteoporosis; bone density; t score and z score

- The mammographer: image enlargement; the dosed compression; stereotaxis; horizontal tables. The
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Mammotome.

- Angiographic equipment; Portable equipment; Operating room equipment. Hybrid devices: PET-CT. Special
interventional equipment: thermal ablation; cryoablation; high intensity focused ultrasound etc.

- Computed Tomography equipment: image acquisition mode (1, Il, Ill, and IV generation; slip ring technology;
helical or spiral scanning technology; multi-layer CT) image formation mode (measurement system ; reconstruction
system; visualization system). The spatial resolution, the contrast.

Metodi didattici

The integrated course is carried out with lectures (in the classroom) and small group work will also be used with
simulation and discussion of cases.

Didactic tutoring is provided and will be provided to the reference teacher at the request of the student.

Modalita di verifica dell'apprendimento

The exam consists of an oral test that is carried out simultaneously by all the teachers of the integrated course
courses and has the purpose of assessing the knowledge and skills described in the specific learning outcomes,
During the course of the lessons, ongoing tests (not mandatory and without certification value) can be performed
exclusively aimed at detecting the effectiveness of the learning and teaching processes regarding specific contents
of the integrated course.

The final evaluation is collegial and unique, expressed out of thirty and possible honors

For the attribution of the aforementioned scores, the following is taken into consideration:

- the adequacy, correctness and relevance of the answer in relation to the skills that the student is expected to have
acquired at the end of the course (50%)

- the ability to connect information logically and consistently (30%)

- the use of appropriate language (20%)

The exam is not considered passed if the score is lower than 18/30.

To achieve a score equal to or greater than 28/30, the student must demonstrate that he has acquired an excellent
knowledge of all the topics covered during the integrated course, being able to connect them in a logical and
coherent way, while the praise corresponds to a preparation excellent with final grade above 30/30.

Testi di riferimento

RADIODIAGNOSTICS:

Reference texts required for the exam

OO0 F. Mazzuccato, A. Giovagnoni - Manual of traditional radiographic technique, methodology and anatomy. Piccin
2019

U R. Passariello, Radiology - elements of technology, Idelson ed., Naples, 2005

O F. Mazzuccato, Radiological Anatomy: technique and methodology preparatory to diagnostic imaging, Piccin
Nuova Libraria ad., Padua, 1997

Recommended reference texts:

O P. Marano, diagnostic imaging |, Ambrosian publishing house, Milan, 1992

LI A. Trenta, A. Corinaldesi, P Sassi, C. Pecunia, Atlas of general and skeletal radiological techniques, Universe
Publishing Company

O Bontrager K., Lampignano J. - A Practical Guide to Radiographic Positions and Techniques. Edra Publishing
House

RADIOTHERAPY:

Reference texts:

O ELEMENTS OF ONCOLOGICAL RADIOTHERAPY. Valentini V. and Trodella L., Universo Publishing Company
2013

RADIO PROTECTION:

Reference texts:

The teacher will provide both the slides of the lectures held in the classroom and the handouts on the subject in
electronic format.

In addition, educational materials are available on the e-learning platform for further study and study aid

Risultati di apprendimento specifici

Knowledge and Understanding

To know and understand the ionizing radiation used in the diagnostic field

To know and understand the operating principles of the main equipment used in radiodiagnostics

Know and understand the ionizing radiations used in the therapeutic field and what are the operating principles of
the devices in use today in radiotherapy centers.

To know and understand the fundamental notions of Radiation Protection in the field of legislation, physics and
medicine, inherent in the risk associated with the use of ionizing radiation.
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Ability to apply knowledge and understanding

Being able to know the fundamentals of the characterizing disciplines (Radiodiagnostics and Radiotherapy) and
knowing how to integrate these disciplines with those deriving from the basic sciences (Anatomy and Physiology)
To be able to apply the provisions on radiation protection and personal safety for oneself and for patients and for the
population

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 4 MEDS-22/A,

equivalent first cycle for Imaging and Radiotherapy (official title: MEDS-22/A,
Laurea in Tecniche di Radiologia Medica MEDS-26/B,
per immagini e Radioterapia) (2026) PHYS-06/A

Stampa del 30/07/2026
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Techniques in Radiology, Imaging and Radiotherapy 2 [ 1304107 ]
Offerta didattica a.a. 2026/2027

Docenti: SARA RAMELLA, MARTA MORASCHI, SERGIO SILVESTRI, MARIA GRAZIA DE MARINIS, MASSIMO
BURGIO

Periodo: Secondo Ciclo Semestrale

Obiettivi formativi

The integrated course aims to provide the student with basic basic knowledge for the use of radiological equipment,
both in the diagnostic and therapeutic fields, with the ultimate horizon of the human person as the recipient of
technological progress.

Prerequisiti

It is foreseen as a prerequisite for this Integrated Course the passing of the Courses: Integrated Course of
Diagnostic Imaging Techniques and Radiotherapy 1, Integrated Course of Human Anatomy and Physiology and
Internship I.

Contenuti del corso

RADIODIAGNOSTICS

1 Radiographic anatomy of the skull

2 Radiographic anatomy of the spine

3 Radiographic anatomy of the thorax

4 Technological Evolution in Diagnostic Imaging

5 Breast anatomy: radiography, ultrasound, CT and MRI

6 CT and MRI anatomy of the spine

7 Radiographic anatomy of the skeletal segments and joints of the upper limbs and shoulder girdle
8 CT and MRI anatomy of the upper limbs: shoulder, elbow, hand and wrist

9 Radiographic anatomy of the skeletal segments of the pelvic girdle and joints of the lower limbs
10 CT and MRI anatomy of the lower limbs: pelvis and knee, ankle and foot

11 Radiographic anatomy of the abdomen-digestive system

12 Radiographic anatomy of the urinary system and the male genital system

13 Radiographic anatomy of the urinary system and the female genital system

14 Angiographic anatomy of the head and neck and upper limbs

15 Angiographic anatomy of the thorax and abdomen

RADIOTHERAPY

1 Accenni alle basi biologiche della radioterapia

2 Induzione dei radicali liberi curva dose-risposta

3

Meccanismi di radiosensibilizzazione e radioresistenza.

Concetto di riparazione del danno e frazionamento della dose: dose unica e frazionamento della dose;
frazionamento classico, ipofrazionamento ed iperfrazionamento. Split corse.
4 Volumi in radioterapia in base alla diffusione loco-regionale della malattia. ICRU e definizione del GTV, CTV, PTV
5 Organi critici: salvaguardia e differenziazione (seriali e paralleli), TD5 e TD50 dei principali organi, Istogrammi
dose volume
6 Il Treatment Planning System (TPS) (Definizione e potenzialita)
7 La brachiterapia metabolica: definizione, indicazioni, modalita, problematiche tecniche, controlli di qualita
8 La brachiterapia interstiziale ed endocavitaria: definizione, indicazioni, modalita, problematiche tecniche, controlli
di qualita
9 QUESTION TIME
10 QUESTION TIME

HEALTH PHYSICS 1

1

INTRODUCTION TO IONIZING RADIATIONS Nuclei particles and radioactivity
The different types of radiation

The natural background of radiation

Electromagnetic spectrum

lonizing radiation for medical use
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2 RADIATION FIELDS Directly and indirectly ionizing radiation

The field quantities

The quantities used in the theory of radiation transport

INTERACTIONS OF DIRECT IONIZING RADIATIONS WITH MATTER The energy losses of heavy charged
particles

The path in matter of heavy charged particles

The energy losses of light charged particles

3 INTERACTIONS OF INDIRECTLY IONIZING RADIATIONS WITH MATTER Interactions with matter of X and
gamma rays with matter

Photoelectric effect, Compton effect and pair production

General information on the interactions of neutrons with matter

4

CONCEPTS OF DOSIMETRY Attenuation of a photon beam in conditions of good geometry

The interaction coefficients used in dosimetry

Physical Quantities: Kerma, Absorbed Dose, Exposure. Operational quantities - Dosimetric quantities

5 LINEAR PARTICLE ACCELERATORS Block diagram and operation of a LINAC

The cylinder head and its components

Production of electron and photon beams

Target and flattening filter, beam collimation and monitoring

Linac, Tomoterapia, Gammknife Ciberknife

IORT - Proton Accelerators

FUNDAMENTALS OF CLINICAL ENGINEERING OF RADIOLOGICAL EQUIPMENT

1 Description of a radiological implant. The electromagnetic radiation X. Emission spectrum. Linear attenuation
coefficient. Emivalent layer.

2

Mass attenuation coefficient. Physical phenomena on which the absorption of X-rays depends: diffusion,
photoelectric effect and production of pairs. Physical quantities of radiology: Exposure, absorbed dose, equivalent
dose.

3

Constitution of the X-ray tube. Fixed anode. Rotating anode. Thermal load of fixed and rotating anode tubes. Load
diagrams. Focal spot and its measurement with the star pattern method.

4 X-ray film and its development. X-ray cassette and reinforcement screens. Sensitometric curve. Anti-diffusion grid.
The quality of the radiographic image: Resolution, Contrast, Noise. Machine settings and image quality. Image
intensifier. Modulation transfer function.

5 Computerized and digital radiology. Solid state detectors: memory phosphors, amorphous selenium and
amorphous silicon active matrix sensors. Comparison between digital and analog systems.

6 Principles of tomography

7 General principles of tomography. Stratigraphy. Special equipment. Stereotaxis.

Computed tomography

8 The physical principles underlying the formation of the reconstructed image. Attenuation and HU units. The
sinogram. Detectors. Tomographic reconstruction.

9 Magnetic Resonance Tomography

10 The phenomenon of Magnetic Resonance. Relaxation times. Gradients. Frequency coding and phase coding.
The k-space. Sequences. Magnetic resonance tomograph.

THE CARE REPORT

1

The significance of Care in the health professions

2 The care relationship as a meeting ground between patients and caregivers

3 Patient-centered care as a prerequisite for the care relationship; compassionate and empathic assistance;
coordination and integration of staff; information, communication and patient education; the organization of care
times and spaces.

4 Barriers and facilitations to the care relationship

5 The value of personal experience in building relationships with patients, family members and the interprofessional
team

SCIENCES AND TECHNIQUES OF MEDICAL RADIOLOGY FOR IMAGES AND RADIOTHERAPY

1

Code of Ethics: Development of identity and professional belonging

2

Development of working relationships, inter-professional relationships, values and working behaviors;

3

Knowledge of the role of TSRM and work in a multi-professional team

4

Knowledge of legal foundations, rules and professional obligations that govern the TSRM profession

5

Technical aspects of Forensic Radiology, Military Radiology, Veterinary Radiology and Paleoradiology

Metodi didattici
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The integrated course is carried out with lectures (in the classroom) and small group work will also be used with
simulation and discussion of cases.
Didactic tutoring is provided and will be provided to the reference teacher at the request of the student.

Modalita di verifica dell'apprendimento

The exam consists of an oral test that is carried out simultaneously by all the teachers of the integrated course
courses and has the purpose of assessing the knowledge and skills described in the specific learning outcomes,
During the course of the lessons, ongoing tests (not mandatory and without certification value) can be performed
exclusively aimed at detecting the effectiveness of the learning and teaching processes regarding specific contents
of the integrated course

The final evaluation is collegial and unique, expressed out of thirty and possible honors.

For the attribution of the aforementioned scores, the following is taken into consideration:

- the result of the practical test (30%)

- the adequacy, correctness and relevance of the answer in relation to the skills that the student is expected to have
acquired at the end of the course (40%)

- the ability to connect information logically and consistently (20%)

- the use of appropriate language (10%)

The exam is not considered passed if the score is lower than 18/30.

To achieve a score equal to or greater than 28/30, the student must demonstrate that he has acquired an excellent
knowledge of all the topics covered during the integrated course, being able to connect them in a logical and
coherent way, while the praise corresponds to a preparation excellent with final grade above 30/30.

Testi di riferimento
RADIODIAGNOSTICS:
Reference texts required for the exam

OO0 F. Mazzuccato, A. Giovagnoni - Manual of traditional radiographic technique, methodology and anatomy. Piccin
2019

U R. Passariello, Radiology - elements of technology, Idelson ed., Naples, 2005

OO F. Mazzuccato, Radiological Anatomy: technique and methodology preparatory to diagnostic imaging, Piccin
Nuova Libraria ad., Padua, 1997

Recommended reference texts:

O P. Marano, diagnostic imaging I, Ambrosian publishing house, Milan, 1992

[0 A. Trenta, A. Corinaldesi, P Sassi, C. Pecunia, Atlas of general and skeletal radiological techniques, Universe
Publishing Company

[0 Bontrager K., Lampignano J. - A Practical Guide to Radiographic Positions and Techniques. Edra Publishing
House

RADIOTHERAPY:

Reference texts:

0 ELEMENTS OF ONCOLOGICAL RADIOTHERAPY. Valentini V. and Trodella L., Universo Publishing Company
2013

FUNDAMENTALS OF CLINICAL ENGINEERING OF RADIOLGICAL EQUIPMENT

Reference texts required for the exam

0 BRANCA F.P., Fundamentals of Clinical Engineering Vol I, Springer, Milan, 2000, Chap. 11, 12, 14,16.
Recommended reference texts

[0 BUSHBERG J. T. et al., The essential physics of medical imaging, Lippincott Williams, 2nd Edition

HEALTH PHYSICS 1
FUNDAMENTALS OF IONIZING RADIATION DOSIMETRY (enea.it) R.F. LAITAN

THE CARE REPORT
At the beginning of the course, the teacher will indicate some writings on the Care Report of Prof. Luigina Mortari,
Full Professor at the University of Verona and director of the Department of Philosophy, Pedagogy and Psychology

SCIENCES AND TECHNIQUES OF MEDICAL RADIOLOGY FOR IMAGES AND RADIOTHERAPY
Reference texts:
Code of Ethics and material provided by the teacher during the lessons

In addition, educational materials are available on the e-learning platform for further study and study aid

Risultati di apprendimento specifici
Knowledge and Understanding

Know the anatomical structures in diagnostic images
Know the basic physics of ionizing radiation
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Learn the modalities of interaction between radiation and matter

Know the "treatment planning" and the principles of brachytherapy

Know the principles of diagnostic imaging equipment through the use of photons

Know the basic elements for the relationship of care and the professional ethical aspects

Ability to apply knowledge and understanding

Knowing how to recognize the main organs and anatomical systems by imaging

Knowing how to correctly define the radiotherapy volumes

Identify the quality of the image and the potential harm induced to the patient in relation to the technological
equipment used

Ability to adopt professional behaviors in compliance with ethical and deontological principles, acting responsibly
towards users and the Service

Ability to reflect on the care relationship also in the light of the code of ethics

L'attivita didattica e offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.
Bachelor or Laurea in Medical Radiology Techniques comune 10 MEDS-24/C,
equivalent first cycle for Imaging and Radiotherapy (official title: PHYS-06/A,
Laurea in Tecniche di Radiologia Medica MEDS-22/A,
per immagini e Radioterapia) (2026) MEDS-22/A,
MEDS-26/B,
IMIS-01/A

Stampa del 30/07/2026
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Techniques in Radiology, Imaging and Radiotherapy 3 [ 1304201 ]
Offerta didattica a.a. 2026/2027

Docenti: EDY IPPOLITO, CLAUDIA LUCIA PICCOLO, FABRIZIO COCCIOLILLO, VALERIO MARA;,, EMANUELA
SALVATORELLI, FRANCESCO GIOVANNI FORTINO, ANGELO MONTAGNOLI

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The integrated course aims to provide students with the knowledge and understanding of the methodologies and
techniques in use both in diagnostic imaging and in radiotherapy, the principles of atomic physics, the principles of
radiation protection in the field of nuclear medicine and the main equipment in use in the Nuclear Medicine Centers,
the basic principles of Medical Physics and Pharmacology

Prerequisiti
The completion of the Integrated Course of Techniques of Diagnostic Imaging and Radiotherapy 2 is required as a
prerequisite for this Integrated Course.

Contenuti del corso
RADIOLOGY

Geometry of Radiological Image Formation: Recording of the radiological image. The image receptor: intensifying
screens and film. Intensifying screens, luminescence phenomenon. Characteristics of an intensifying screen: speed,
intensification factor, resolution. Screen-film combination. Characteristics of a radiographic cassette. Intensifying
screens and “rare earths”. The radiographic film: latent image and real image. The traditional darkroom.
Radiographic film processing: development, fixing, and washing. Photographic characteristics (density,
characteristic curve, contrast, latitude, resolving power). Quality of the radiographic image. From analog to digital
image. Characteristics of the digital image. Introduction to image digitization. Digital detectors: CR and DR. Direct
and indirect conversion. Digital image processing. Contrast media in traditional radiology and CT.

Study Methodologies in Traditional Radiology: Non-contrast exams: chest X-ray, abdominal X-ray, skeletal segment
X-rays. Contrast exams: swallowing X-ray, esophagogram, upper digestive tract X-ray, small intestine X-ray.
Contrast exams: barium enema, double-contrast barium enema, defecography, colpocystodefecography. Contrast
exams: urography, cystography, retrograde and voiding urethrocystography.

Study Methodologies in Computed Tomography (CT): Exam setup, use of contrast, contrast administration routes,
contrast administration timing, Bolus Tracking, multiphasic acquisitions. Image reconstruction: 2D and 3D images,
special study techniques (virtual endoscopy, vascular studies, coronary studies, perfusion, etc.). Contrast media in
ultrasound and MRI.

Study Methodologies in Magnetic Resonance Imaging (MRI): Exam setup, traditional study sequences, fast
sequences, fat suppression sequences, vascular study sequences, 2D and 3D acquisitions, intrinsic and extrinsic
parameters. Safety in MRI. Special techniques (diffusion, perfusion, functional MRI, spectroscopy, etc.).
RADIOTHERAPY: Tumor staging principles: TNM system. Image fusion (CT/MRI/PET) in radiotherapy. Physical
dosimetric plan. Verification systems using portal image and data network. Advanced verification systems (infrared,
X-ray, OBI). Treatment execution with photons: single beam, opposed beams, multiple beams, customized beams.
Treatment execution with electrons. Radiotherapy associations with chemotherapy and new biological therapies.
Radical, neoadjuvant, and adjuvant roles of radiotherapy. Acute consequential and late radio-induced toxicity.
Intensity-modulated radiotherapy: definition, indications, modalities, technical issues, quality controls. Palliative
radiotherapy: indication, immobilization systems, target volume and risk organ definition and contouring, image
fusion, treatment plan development, portal verification. Hyperthermia radiosensitization mechanisms. Fundamentals
of the linear quadratic model. Radiotherapy and immunotherapy interactions.

NUCLEAR MEDICINE: Basic atomic and nuclear physics. Radiation protection standards. Radiation detection
systems. Gamma camera: Anger camera. SPECT and PET tomography: principles and devices. Conventional,
functional, and molecular imaging in nuclear medicine. Radiopharmacy and radioisotopes handling.

HEALTH PHYSICS: Dosimetry detectors. Radiation protection detectors. Dosimetry in radiotherapy and
brachytherapy. Dosimetry in radiodiagnostics. Radionuclide activity measurement methods: gamma spectrometry.
PHARMACOLOGY: Principles of pharmacokinetics and drug metabolism. Physio-pharmacology of circulation and
respiration. Premedication pharmacological schemes, with particular regard to glucocorticoids and antihistamines.
Basic pharmacology of contrast media reactions. Principles of pain therapy.

ORGANIZATIONAL ELEMENTS IN RADIOTHERAPY: Organizational science. The company. Business
organization. Strategies and business policies. Human resources.

TECHNICAL SCIENCES OF MEDICAL RADIOLOGY FOR IMAGING AND RADIOTHERAPY: Radiotherapy
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equipment: traditional simulator; virtual simulator; telecobalt therapy equipment; Gamma knife; linear accelerator:
LINAC; portable accelerators; Cyberknife; Tomotherapy; hybrid equipment; deep and superficial oncological
hyperthermia. Radiotherapy technical sciences. Standard therapeutic pathway; immobilization and repositioning
systems; basic concepts of isocenter and build-up; treatment techniques; IGRT; evolution of radiotherapy
techniques; biological rationale and technical aspects of oncological hyperthermia.

Metodi didattici

Course Description: The integrated course is conducted with lectures (in the classroom) and will also use small
group work with simulation and case discussion. Tutoring activities are provided upon request by the student to the
reference teacher.

Modalita di verifica dell'apprendimento
Teaching Activity:

Course of Study: Techniques of Imaging Diagnostics and Radiotherapy
Degree Course: Medical Radiology Techniques for Imaging and Radiotherapy [MCPLO3]

Exam: The exam consists of an oral test conducted simultaneously by all the teachers of the integrated course. It
aims to evaluate the knowledge and skills described in the specific learning outcomes. During the lessons,
non-mandatory interim tests may be conducted to assess the effectiveness of the learning and teaching processes
regarding specific course content.

Final Evaluation: The final evaluation is collective and unique, expressed in thirtieths and possible honors. It
considers the written Pharmacology test and the oral test, based on the following criteria:

Written Pharmacology Test: 10 multiple-choice questions. Each correct answer is worth 3 points, and each incorrect
or unanswered question is worth 0 points. A minimum score of 18/30 is required to pass.

Other Tests:

Adequacy, correctness, and relevance of the response concerning the competencies expected to be acquired by the
student (60%)

Ability to logically and coherently connect information (20%)

Use of appropriate language (20%)

The exam is not considered passed if the score is below 18/30. To achieve a score of 28/30 or higher, the student
must demonstrate excellent knowledge of all topics covered during the integrated course, being able to connect
them logically and coherently. Honors correspond to an excellent preparation with a final score above 30/30.

Testi di riferimento

RADIODIAGNOSTICS

Reference texts required for the exam

O F. Mazzuccato, A. Giovagnoni - Manual of traditional radiographic technique, methodology and anatomy. Piccin
2019

O R. Passariello, Radiology - elements of technology, Idelson ed., Naples, 2005

O F. Mazzuccato, Radiological Anatomy: technique and methodology preparatory to diagnostic imaging, Piccin
Nuova Libraria ad., Padua, 1997

Recommended reference texts:

I P. Marano, diagnostic imaging I, Ambrosian publishing house, Milan, 1992

O A. Trenta, A. Corinaldesi, P Sassi, C. Pecunia, Atlas of general and skeletal radiological techniques, Universe
Publishing Company

I Bontrager K., Lampignano J. - A Practical Guide to Radiographic Positions and Techniques. Edra Publishing
House

RADIOTHERAPY

Reference texts:

0 ELEMENTS OF ONCOLOGICAL RADIOTHERAPY. Valentini V. and Trodella L., Universo Publishing Company
2013

NUCLEAR MEDICINE
Any texts will be communicated at the beginning of the course

HEALTH PHYSICS 2
FUNDAMENTALS OF IONIZING RADIATION DOSIMETRY (enea.it) R.F. LAITAN

PHARMACOLOGY
At the end of each lesson didactic and iconographic material will be provided

* Di Giulio AM, Gorio A, Carelli S, Cella SG, Scaglione F. GENERAL AND SPECIAL PHARMACOLOGY-for health

Universita CAMPUS BIO-MEDICO di Roma - Via Alvaro del Portillo, 21 - 00128 ROMA



degrees, 2nd Italian edition, Piccin

Elements of Business Organization in the field of Radiotherapy
* Business Organization Manual - Simone Edition.

In addition, educational materials are available on the e-learning platform for further study and study aid

Risultati di apprendimento specifici

Knowledge and Understanding

Know and understand:

- The procedures and techniques of modern Diagnostics and Radiotherapy

- The screen, films, digital images and how to use contrast media.

- The basic principles of Atomic Physics and Radiation Protection in Nuclear Medicine
- The equipment used in Nuclear Medicine such as SPECT, PET and Gamma Camera
- The dosimeters of radiation and dosimetry of radiation beams.

- The fundamentals of Pharmacology

Ability to apply knowledge and understanding

Be able to acquire specific technical diagnostic skills,

set up a diagnostic exam, use contrast media, understand and manipulate digital images.

Have the ability to perform a simulation CT scan in radiotherapy after packaging means of immobilization and be
able to understand the importance of a TPS (treatment planning system).

Being able to manage the technology present in Nuclear Medicine centers and use the instrumentation for internal
dosimetry.

Being able to identify any intolerances to drugs or contrast media with recognition of any condition that puts the
patient's safety at risk

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 11 BIO/14, FIS/07,

equivalent first cycle for Imaging and Radiotherapy (official title: MED/36, MED/36,
Laurea in Tecniche di Radiologia Medica MED/36, MED/50,
per immagini e Radioterapia) (2020) SECS-P/10

Stampa del 30/07/2026
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Techniques in Radiology, Imaging and Radiotherapy 4 [ 1304207 ]
Offerta didattica a.a. 2026/2027

Docenti: MICHELE FIORE, ELIODORO FAIELLA, CARMELO CALDARELLA, DANIELE CARLOTTI, SARA
RAMELLA, CORRADO MACAUDA

Periodo: Secondo Ciclo Semestrale

Obiettivi formativi

The Integrated Course in Diagnostic Imaging and Radiation Therapy Techniques 4 is designed to provide students
with the knowledge and skills to perform modern morphologic and metabolic imaging studies and the most
advanced external beam radiation therapy techniques.

Diagnostic Imaging will examine the different uses and examination methods of the major systems through
traditional radiology, CT and MRI.

Radiotherapy will introduce the modern and most advanced techniques of external beam radiotherapy,
understanding the differences in pathways and including the specificities of treatments with dedicated machines.
Nuclear Medicine will provide the knowledge to perform the main diagnostic tests and nuclear medical therapeutic
procedures, placing them within the current legislation and providing the basic tools to manage the associated risk.
Health Physics will study the implementation and radio-protection regulations related to the above activities.

Prerequisiti
A prerequisite for this Integrated Course is the passing of the Integrated Course of Diagnostic Imaging and
Radiotherapy Techniques 3.

Contenuti del corso

RADIODIAGNOSTICS

Urinary system: study methodologies in traditional radiology (I)

Urinary system: study methodologies in CT (II)

Urinary system: study methodologies in MRI (l11)

Breast: study methodologies in traditional radiology (I)

Breast: CT study methodologies (Il)

Breast: MRI study methodologies (Ill)

Respiratory system: study methodologies in traditional radiology (1)

Respiratory system: study methodologies in CT (Il)

Respiratory system: MRI study methodologies (lll)

Digestive system: study methodologies in traditional radiology (1)

Digestive system: study methodologies in CT (II)

Digestive system: study methodologies in MRI (l11)

Central and Peripheral Nervous System: study methodologies (1)

Central and Peripheral Nervous System: study methodologies (I1)

Central and Peripheral Nervous System: study methodologies (l1I)

Cardio-vascular system: study methodologies in traditional radiology (1)

Cardio-vascular system: study methodologies in MRI (I1)

Male and female reproductive system: study methodologies in CT and MRI and QUESTION TIME
QUESTION TIME

QUESTION TIME

RADIOTHERAPY

Radiosurgery and stereotactic brain radiotherapy: definition, indications, methods, technical problems, quality
controls

Stereotactic body radiotherapy: definition, indications, methods, technical problems, quality controls
Total body irradiation (TBI): definition, indications, methods, technical issues, quality controls

Total skin irradiation with electrons: definition, indications, methods, technical issues, quality controls
Intraoperative radiotherapy (IORT): definition, indications, methods, technical problems, quality controls
Evolution of RT treatments: technical notes

The volumetric IMRT: definition, indications, methods, technical problems, quality controls
Equipment dedicated to the volumetric technique

Dedicated equipment for stereotactic radiotherapy

Radiotherapy with hadrons: definition, indications, methods, technical problems, quality controls
NUCLEAR MEDICINE

-Diagnostic nuclear medicine
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- Nuclear medicine therapy

-Elements of legislation

-The relationship with the patient

-Multidisciplinary approach and team work
-Management of clinical risk applied to Nuclear Medicine

MEDICAL PHYSICS 3

- Radiation generators for clinical use: Cyclotron, Physical principles and properties, The target Examples: 18F
production, 99Mo / 99mTC generators: structure and characteristics of the generators, Use of generators,
Activimeter

-Gammacamera: The detector, The collimator, The calibration of the camera range, Performance of a camera range
- Positron emission tomography: The principles of PET, The main radionuclides of interest for PET, PET
tomographs, Components of the response of a PET tomograph, Normalization of tomographs, Correction for
attenuation

- Design and principles of radiation protection in a nuclear medicine service: Classification and general
characteristics of the environments - Ventilation system, Surfaces and building materials, Environmental
characteristics and description of activities and devices

- Radiation protection problems in nuclear medicine: Protection from radiation, Calculation of shields for gamma
radiation, half-life and decivalent thickness, Measurements of surface and environmental contamination, Planning of
controls, Direct measurement methods, Indirect measurement methods, Provisions in case of surface
contamination, Skin decontamination - management of radioactive waste-tanks

SCIENCES AND TECHNIQUES OF MEDICAL RADIOLOGY FOR IMAGES AND RADIOTHERAPY
Physical principles of ionizing radiation and radiation sources

Brachytherapy: technical and organizational aspects

New technologies in radiation therapy

Adaptive radiation therapy: technical aspects and workflow

Cyclotron for proton therapy

SEMINARS RT

Specific seminars will be conducted on topics that require in-depth study both pre-planned (knowledge of radiology
in traumatology; technical application of radiology in pediatrics) and planned during the academic year for contingent
needs. These seminars will be conducted in agreement and in collaboration with radiologist technicians identified
with the Order of Medical Radiology technicians for Imaging and Radiotherapy, including on topical issues related to
the specific sector.

Metodi didattici

The integrated course is carried out with lectures (in the classroom) and small group work will also be used with
simulation and discussion of cases.

Teaching tutoring is provided and will be provided to the reference teacher upon request by the student.

Modalita di verifica dell'apprendimento

The exam consists of an oral test that is carried out simultaneously by all the teachers of the integrated course
courses and has the purpose of assessing the knowledge and skills described in the specific learning outcomes,
During the course of the lessons, ongoing tests (not mandatory and without certification value) can be performed
exclusively aimed at detecting the effectiveness of the learning and teaching processes regarding specific contents
of the integrated course.

The final evaluation is collegial and unique, expressed out of thirty and possible honors.

For the attribution of the aforementioned scores, the following is taken into consideration:

- the result of the practical test (30%)

- the adequacy, correctness and relevance of the answer in relation to the skills that the student is expected to have
acquired at the end of the course (40%)

- the ability to connect information logically and consistently (20%)

- the use of appropriate language (10%)

The exam is not considered passed if the score is lower than 18/30.
To achieve a score equal to or greater than 28/30, the student must demonstrate that he has acquired an excellent

knowledge of all the topics covered during the integrated course, being able to connect them in a logical and
coherent way, while praise corresponds to a preparation excellent with final grade above 30/30.

Testi di riferimento
Radiodiagnostics / Sciences and Techniques of Medical Radiology for Imaging and Radiotherapy

Reference texts required for the exam

O F. Mazzuccato, A. Giovagnoni - Manual of traditional radiographic technique, methodology and anatomy. Piccin
2019
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O R. Passariello, Radiology - elements of technology, Idelson ed., Naples, 2005

O F. Mazzuccato, Radiological Anatomy: technique and methodology preparatory to diagnostic imaging, Piccin
Nuova Libraria ad., Padua, 1997

Recommended reference texts:

U P. Marano, diagnostic imaging I, Ambrosian publishing house, Milan, 1992

[0 A. Trenta, A. Corinaldesi, P Sassi, C. Pecunia, Atlas of general and skeletal radiological techniques, Universe
Publishing Company

[ Bontrager K., Lampignano J. - A Practical Guide to Radiographic Positions and Techniques. Edra Publishing
House

Radiotherapy

- Valentini V. and Trodella L., ELEMENTS OF ONCOLOGICAL RADIOTHERAPY. 2013 Universe Publishing
Company

NUCLEAR MEDICINE
The teacher will provide in electronic format both the slides of the lectures held in the classroom and the handouts
on the subject.

HEALTH PHYSICS 3
FUNDAMENTALS OF IONIZING RADIATION DOSIMETRY (enea.it) R.F. LAITANO
Mario Marengo, et al. Physics in nuclear medicine, PATRON Publishing House

In addition, educational materials are available on the e-learning platform for further study and study aid

Risultati di apprendimento specifici

Knowledge and Understanding

To know and understand modern morphological and metabolic imaging exams

To know and understand the most advanced techniques of external beam radiotherapy.

Ability to apply knowledge and understanding

Being able to know the applications of basic and advanced imaging in both diagnostic imaging and nuclear medicine
with the related radiation protection measures.

Ability to identify the main organs and anatomical systems through radiological imaging (traditional, CT, MRI).

Be able to know the applications and characteristics of modern external beam radiotherapy techniques.

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 10 FIS/07, MED/36,

equivalent first cycle for Imaging and Radiotherapy (official title: MED/36, MED/36,
Laurea in Tecniche di Radiologia Medica MED/50, MED/36

per immagini e Radioterapia) (2020)

Stampa del 30/07/2026
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Techniques in Radiology, Imaging and Radiotherapy 5 [ 1304307 ]
Offerta didattica a.a. 2026/2027

Docenti: ROSARIO FRANCESCO GRASSO, SARA RAMELLA, GUIDO MARIA MEDURI, TERESA INSERO,
CARLO GRECO

Periodo: Primo Ciclo Semestrale

Obiettivi formativi

The integrated course aims to provide the student with the knowledge necessary for the role and management of
more complex technologies in the field of radiological sciences. In Radiodiagnostics the student will learn the correct
diagnostic use of Traditional Radiology, Computed Tomography and Magnetic Resonance in the study of organ and
apparatus pathologies, including interventional radiology methodologies. In Radiotherapy he will deepen his role in
the radiotherapy management of special techniques in some organ pathologies. In Nuclear Medicine he will learn
the quality control systems on radiopharmaceuticals and how to optimize images in terms of efficiency and contrast.
These practical notions will be supported in the teaching of Physics by learning the physical bases of internal
dosimetry and quality controls for radiological diagnostic equipment, and by teaching Radioprotection for the
management and manipulation of radionuclides.

Prerequisiti
As a prerequisite for this Integrated Course, the successful completion of the Integrated Course of Diagnostic
Imaging Techniques and Radiotherapy 4 is envisaged.

Contenuti del corso

RADIODIAGNOSTICS

Otolaryngology radiology: study methodologies in traditional radiology, CT and MRI (1)

Otolaryngological radiology: study methodologies in traditional radiology, CT and MRI (ll)

Liver and pancreas: study methodologies in CT and MRI

Quality of Performance of TSRM in Resonance: the Artifacts

APPLICATION TIME

Interventional radiology: study methodologies and techniques (1): vascular and non-vascular techniques, diagnostic
and therapeutic techniques, vascular stenosis, aneurysms, embolizations, TIPS

Interventional radiology: study methods and techniques (Il): percutaneous biopsies, thoraco-abdominal drainage,
biliary tract intervention, alcoholization, thermal ablations.

Interventional radiology: vascular and extravascular treatment methods

Liver and Pancreas: evaluation in the post treatment in CT and MRI

APPLICATION TIME

3D reconstructions, image fusion, diagnostic workstations. Teleradiology.

Dental radiology:

study methodologies in traditional radiology and CT

Venous system and lymphatic system: study methodologies in traditional radiology and CT

Role of TSRM in TC post-processing

APPLICATION TIME

RADIOTHERAPY

Treatment of primary and secondary brain neoplasms: indication, immobilization systems, definition and contouring
of the target volume and organs at risk, fusion of images, development of the treatment plan, portal verification
Treatment of primary and secondary bone neoplasms: indication, immobilization systems, definition and contouring
of the target volume and organs at risk, image fusion, development of the treatment plan, portal verification
Treatment of head and neck neoplasms (pharynx, including nasopharynx): indication, immobilization systems,
definition and contouring of the target volume and organs at risk, fusion of images, development of the treatment
plan, portal verification

Treatment of head and neck neoplasms (oral cavity and larynx): indication, immobilization systems, definition and
contouring of the target volume and organs at risk, fusion of images, development of the treatment plan, portal
verification

Treatment of lung neoplasms: indication, immobilization systems, definition and contouring of the target volume and
organs at risk, image fusion, development of the treatment plan, portal verification

Treatment of esophageal neoplasms indication, immobilization systems, definition and contouring of the target
volume and organs at risk, image fusion, development of the treatment plan, portal verification

Treatment of pleural mesothelioma: indication, immobilization systems, definition and contouring of the target
volume and organs at risk, image fusion, development of the treatment plan, portal verification
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Treatment of thymomas: indication, immobilization systems, definition and contouring of the target volume and
organs at risk, image fusion, development of the treatment plan, portal verification

Breast cancer treatment: indication, immobilization systems, definition and contouring of the target volume and
organs at risk, image fusion, development of the treatment plan, portal verification

Treatment of lymphomas: indication, immobilization systems, definition and contouring of the target volume and
organs at risk, image fusion, development of the treatment plan, portal verification

HEALTH AND APPLIED PHYSICS 1

CONCEPTS OF INTERNAL DOSIMETRY | The calculation of the dose absorbed in an organ and the
physical-geometric aspects

MIRD method

The metabolism of radionuclides

The metabolic functions

NOTIONS OF INTERNAL DOSIMETRY | Compartments model

Dosimetric model for the respiratory system

Dosimetric model for the gastrointestinal tract

General biokinetic model

DOSIMETRIC ASPECTS FOR RADIOLOGICAL DIAGNOSTIC EQUIPMENT Norm 101/20

Estimation of the dose to the patient and to the operator in CT, X-ray tubes, interventional, mammograms. The
LDRs.

QUALITY CONTROLS FOR RADIOLOGICAL DIAGNOSTIC EQUIPMENT Quality controls on diagnostic
equipment. ESD, DAP, CTDI, DMGM

QA AND BIOLOGICAL EFFECTS OF MAGNETIC RESONANCE. Quality controls on magnetic resonance
NUCLEAR MEDICINE

Fundamentals of nuclear medicine.

Radioactive decay and formula. Half-life. Generators.
Instrumentation. Collimators. Crystals. Photomultipliers.
Pre-amplifier and amplifier. Analog digital converter.

Formation and storage of images. Resolution. Efficiency. Contrast.
Matrix. Zoom. Pixel-Voxel. FWHM. Counting statistics.

Field of view. Method of acquisition. Single photon emission tomography.
Characteristics of specific radiopharmaceuticals. Quality controls on radiopharmaceuticals.
Preparation of the patient. Practical examples of radiopharmaceutical preparation.

MEDICAL RADIATION PROTECTION
Practical application of the principles of radiation protection to external beam radiotherapy and brachytherapy.

Practical application of the principles of radiation protection to diagnostic imaging.
Practical application of the principles of radiation protection to nuclear medicine.

SEMINARS RT

Specific seminars will be conducted on topics that require in-depth study both pre-planned (knowledge of radiology
in traumatology; technical application of radiology in pediatrics) and planned during the academic year for contingent
needs. These seminars will be conducted in agreement and in collaboration with radiologist technicians identified
with the Order of Medical Radiology technicians for Imaging and Radiotherapy, including on topical issues related to
the specific sector.

Metodi didattici

The integrated course is carried out with lectures (in the classroom) and small group work will also be used with
simulation and discussion of cases.

Teaching tutoring is provided and will be provided to the reference teacher upon request by the student.

Modalita di verifica dell'apprendimento

The exam consists of an oral test that is carried out simultaneously by all the teachers of the integrated course
courses and has the purpose of assessing the knowledge and skills described in the specific learning outcomes,
During the course of the lessons, ongoing tests (not mandatory and without certification value) can be performed
exclusively aimed at detecting the effectiveness of the learning and teaching processes regarding specific contents
of the integrated course.

The final evaluation is collegial and unique, expressed out of thirty and possible honors.

For the attribution of the aforementioned scores, the following is taken into consideration:

- the result of the practical test (30%)
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- the adequacy, correctness and relevance of the answer in relation to the skills that the student is expected to have
acquired at the end of the course (40%)

- the ability to connect information logically and consistently (20%)

- the use of appropriate language (10%)

The exam is not considered passed if the score is lower than 18/30.

To achieve a score equal to or greater than 28/30, the student must demonstrate that he has acquired an excellent
knowledge of all the topics covered during the integrated course, being able to connect them in a logical and
coherent way, while praise corresponds to a preparation excellent with final grade above 30/30.

Testi di riferimento

RADIODIAGNOSTICS

Reference texts required for the exam

O F. Mazzuccato, A. Giovagnoni - Manual of traditional radiographic technique, methodology and anatomy. Piccin
2019

U R. Passariello, Radiology - elements of technology, Idelson ed., Naples, 2005

O F. Mazzuccato, Radiological Anatomy: technique and methodology preparatory to diagnostic imaging, Piccin
Nuova Libraria ad., Padua, 1997

Recommended reference texts:

O P. Marano, diagnostic imaging |, Ambrosian publishing house, Milan, 1992

[J A. Trenta, A. Corinaldesi, P Sassi, C. Pecunia, Atlas of general and skeletal radiological techniques, Universe
Publishing Company

[0 Bontrager K., Lampignano J. - A Practical Guide to Radiographic Positions and Techniques. Edra Publishing
House

RADIOTHERAPY

Reference texts:

0 ELEMENTS OF ONCOLOGICAL RADIOTHERAPY. Valentini V. and Trodella L., Universe Publishing Company
2013

., The essential physics of medical imaging, Lippincott Williams, 2nd Edition

NUCLEAR MEDICINE

Reference texts

[0 Saha GB. Physics and Radiobiology of Nuclear Medicine. Springer-Verlag 2006
[0 Other material will be provided during the course

HEALTH PHYSICS 1
FUNDAMENTALS OF IONIZING RADIATION DOSIMETRY (enea.it) R.F. LAITAN
Mario Marengo, et al. Physics in nuclear medicine, PATRON Publishing House

MEDICAL RADIATION PROTECTION

Reference texts

O Statkiewicz Sherer M.A., Visconti P., Russell Ritenour E .. Radiation protection in medical radiography 6th edition
(for Nuclear Medicine)

[0 Other material will be provided during the course

SEMINARS RT
[J The material will be provided during the course

In addition, educational materials are available on the e-learning platform for further study and study aid

Risultati di apprendimento specifici

Knowledge and Understanding

Know the most modern techniques and highly complex technologies of each branch

Understand the diagnostic path and the methods of study of specific organs and systems

Know the study methodologies and techniques most commonly used in the field of Interventional Radiology
Know the specific radiotherapy pathology of the oncological pathology of certain organs and systems
Understand the basics of internal dosimetry and the dosimetric and radiation protection aspects for diagnostic
equipment

Know the fundamental notions of Radiation Protection in the field of legislation, physics and medicine, inherent in
the risk associated with the use of ionizing radiation.

Ability to apply knowledge and understanding
Ability to implement all the preliminary procedures to proceed with the diagnostic examination or therapeutic act.
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Technical-diagnostic skills regarding the acquisition, processing, archiving and transmission of imaging.

Ability to manage and manipulate sealed and unsealed radioactive sources in both Radiotherapy and Nuclear
Medicine.

Ability to carry out dosimetric procedures in the field of Health Physics.

Ability to verify the correct functioning of the equipment by eliminating minor inconveniences, through the use of
methods and tools for quality control, evaluation and review.

Ability to apply the provisions on radiation protection and safety for healthcare personnel, for patients and for the
population.

L'attivita didattica e offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 10 MED/36, MED/36,

equivalent first cycle for Imaging and Radiotherapy (official title: MED/36, FIS/07,
Laurea in Tecniche di Radiologia Medica MED/36, MED/36

per immagini e Radioterapia) (2020)

Stampa del 30/07/2026
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Techniques in Radiology, Imaging and Radiotherapy 6 [ 1304309 ]
Offerta didattica a.a. 2026/2027

Docenti: BRUNO BEOMONTE ZOBEL, MICHELE FIORE, ELIZABETH KATHERINE ANNA TRIUMBARI, GUENDA
MEFFE, STEFANO CAPRASECCA, SARA RAMELLA

Periodo: Secondo Ciclo Semestrale

Obiettivi formativi

The Integrated Course of Diagnostic Imaging Techniques and Radiotherapy 6 aims to complete the knowledge in
the diagnostic field with Interventional Radiology procedures and the study of the musculoskeletal system and
endocrine glands. The most important aspects of the Italian National Health System, the organization and
management of Diagnostic Imaging, the role of information systems in Radiology, the most important IT standards,
Clinical Governance and the control and improvement systems of clinical quality will also be discussed. of the
radiology departments.

In Radiotherapy the notions will concern the knowledge of the indications, of the immobilization systems, of the
definition of the target volume and of the organs at risk, the fusion of images, the development of the treatment plan
and the portal verification of the treatments of the neoplasms of the subdiaphragmatic district, of the skin and soft
tissue cancers. The technical aspects of 4D radiotherapy and stereotaxic radiotherapy will be studied in depth.
Nuclear Medicine will deepen the knowledge on Positron Emission Tomography, on quality controls on
radiopharmaceuticals and on the main indications of PET-CT in oncology, neurology and cardiology.

Health Physics aims to provide students with the fundamental principles of dosimetry in radiotherapy and radiation
protection in radiotherapy.

Prerequisiti
The completion of the Integrated Course of Diagnostic Imaging and Radiotherapy Techniques 5 and Internship Il is
expected as a prerequisite for this Integrated Course.

Contenuti del corso

RADIODIAGNOSTICS

Neuro-vascular Interventional Radiology: CNS vascular study techniques: CT angiography, MRI, Angiography
Neuro vascular interventional radiology: endovascular treatments of aneurysms, vascular malformations and
expansive processes

Musculoskeletal system: study methodologies in CT (lI) Endocrine glands: study methodologies

QUESTION TIME

Health care systems

Economic and demographic aspects in Healthcare

The organization of a Department of Diagnostic Imaging

Health information processing systems The hospital information system (HIS). The radiological information system
(RIS)

Systems for the management and archiving of digital images (PACS). Diagnosis classification systems

Voice reporting and digital signature.

The DICOM standard (Digital Communication in Medicine). Other standard types for digital health information.
Clinical Governance

Quality controls and programs for continuous improvement RADIOTHERAPY

Treatment of pancreatic and stomach neoplasms: indication, immobilization systems, definition and contouring of
the target volume and organs at risk, image fusion, development of the treatment plan, portal verification Treatment
of liver cancer: indication, immobilization systems, definition and contouring of the target volume and organs at risk,
image fusion, development of the treatment plan, portal verification

Treatment of gynecological neoplasms: indication, immobilization systems, definition and contouring of the target
volume and organs at risk, image fusion, development of the treatment plan, portal verification

Treatment of prostate neoplasms: indication, immobilization systems, definition and contouring of the target volume
and organs at risk, image fusion, development of the treatment plan, portal verification

Treatment of bladder and urinary tract neoplasms: indication, immobilization systems, definition and contouring of

the target volume and organs at risk, fusion of images, development of the treatment plan, portal verification
Treatment of neoplasms of the male gonads: indication, immobilization systems, definition and contouring of the
target volume and organs at risk, image fusion, development of the treatment plan, portal verification

Treatment of rectal tumors: indication, immobilization systems, definition and contouring of the target volume and
organs at risk, image fusion, development of the treatment plan, portal verification
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Treatment of anus neoplasms: indication, immobilization systems, definition and contouring of the target volume and
organs at risk, image fusion, development of the treatment plan, portal verification

Treatment of skin cancer neoplasms: indication, immobilization systems, definition and contouring of the target
volume and organs at risk, image fusion, development of the treatment plan, portal verification

Treatment of soft tissue neoplasms (sarcomas): indication, immobilization systems, definition and contouring of the
target volume and organs at risk, image fusion, development of the treatment plan, portal verification

co.

NUCLEAR MEDICINE

Positron Emission Tomography. Fundamentals of tracer physics. Tracers. Cyclotron. Coincidences. Annihilation.
Characteristics of the main positronic tracers. Quality controls on radiopharmaceuticals. Quality checks on
equipment. Preparation of the cancer patient. Preparation of the neurological patient. Preparation of the
cardiological patient. Detector. Photomultipliers. Pre- and amplifier. Analog digital converter. Image formation. TC
attenuation correction. Qualitative analysis. Semi-quantitative analysis. PET-CT with contrast medium. Main clinical
indications in oncology, neurology, cardiology.

HEALTH OR APPLIED PHYSICS 2

- Concepts of dosimetry in radiotherapy: X-ray production by linear accelerators. International protocols for
dosimetry in radiotherapy - beam commissioning. Treatment Planning System-TPS Dose calculation algorithms.

- Treatment Planning System (TPS): introduction to the single beam treatment plan. Calculating Patient Dose
Introduction to 3D Conformal Radiation Therapy (3DCRT). Geometric setting of a conformational 3D radiotherapy
treatment plan: choice of radiation energy and gantry angles of the treatment fields. Conformation of the treatment
fields to the target volume by means of a multilamellar collimator (MLC). Multi-lamellar collimators: physical and
dosimetric characteristics. Use of static wedges and motorized wedges. Techniques for dose administration
(IMRT-VMAT-stereotaxy) Dosimetric evaluation of the plan: dose distribution, DVH analysis, compliance measures.
Pretreatment Imaging and IGRT - Record in Verify Simulation Imaging: Data acquisition for tumors prone to motion,
determination of patient specific tumor motion, and management of respiratory motion. Patient positioning,
immobilization.

- Quality assurance: functional, geometric and dosimetric quality controls. Pretreatment checks - In vivo dosimetry.
- Radiation protection problems in radiotherapy: The shields around particle accelerators used in medicine The
regulatory requirements The calculation procedure Materials and thicknesses The labyrinths and doors The neutron
problem The sky effect and ceilings.

SCIENCES AND TECHNIQUES OF MEDICAL RADIOLOGY FOR IMAGES AND RADIOTHERAPY
RADIOTHERAPY EQUIPMENT:

Oncological hyperthermia: notes on the biological rationale and therapeutic process, technical aspects. Dosimetry:
Instrumentation and methodology of pre-treatment checks, quality controls.

SCIENCES AND TECHNIQUES IN RADIOTHERAPY:

IGRT systems - Technical aspects and management methods of advanced verification systems

4D Radiotherapy - Respiratory Gating and Breath Hold: technical methodologies from simulation to treatment.
Stereotaxic Radiotherapy - Modes of immobilization, verification systems, practical and technical aspects from
simulation to treatment.

SEMINARS RT

Specific seminars will be conducted on topics that require in-depth study both pre-planned (knowledge of radiology
in traumatology; technical application of radiology in pediatrics) and planned during the academic year for contingent
needs. These seminars will be conducted in agreement and in collaboration with radiologist technicians identified
with the Order of Medical Radiology technicians for Imaging and Radiotherapy, including on topical issues related to
the specific sector.

Metodi didattici

The integrated course is carried out with lectures (in the classroom) and small group work will also be used with
simulation and discussion of cases.

Teaching tutoring is provided and will be provided to the reference teacher upon request by the student.

Modalita di verifica dell'apprendimento

The exam consists of an oral test that is carried out simultaneously by all the teachers of the integrated course
courses and has the purpose of assessing the knowledge and skills described in the specific learning outcomes,
During the course of the lessons, ongoing tests (not mandatory and without certification value) can be performed
exclusively aimed at detecting the effectiveness of the learning and teaching processes regarding specific contents

of the integrated course.

The final evaluation is collegial and unique, expressed out of thirty and possible honors. For the attribution of the
aforementioned scores, the following is taken into consideration:

- the result of the practical test (30%)

- the adequacy, correctness and relevance of the answer in relation to the skills that the student is expected to have
acquired at the end of the course (40%)

- the ability to connect information logically and consistently (20%)

- the use of appropriate language (10%)

The exam is not considered passed if the score is lower than 18/30.
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To achieve a score equal to or greater than 28/30, the student must demonstrate that he has acquired an excellent
knowledge of all the topics covered during the integrated course, being able to connect them in a logical and
coherent way, while praise corresponds to a preparation excellent with final grade above 30/30.

Testi di riferimento

RADIODIAGNOSTICS / SCIENCES AND TECHNIQUES OF MEDICAL RADIOLOGY FOR IMAGES AND
RADIOTHERAPY

Reference texts required for the exam

o F. Mazzuccato, A. Giovagnoni - Manual of traditional radiographic technique, methodology and anatomy. Piccin
2019

o R. Passariello, Radiology - elements of technology, Idelson ed., Naples, 2005

o F. Mazzuccato, Radiological Anatomy: technique and methodology preparatory to diagnostic imaging, Piccin
Nuova Libraria ad., Padua, 1997

Recommended reference texts:

o P. Marano, diagnostic imaging |, Ambrosian publishing house, Milan, 1992

o A. Trenta, A. Corinaldesi, P Sassi, C. Pecunia, Atlas of general and skeletal radiological techniques, Universe
Publishing Company

o Bontrager K., Lampignano J. - A Practical Guide to Radiographic Positions and Techniques. Edra Publishing
House

RADIOTHERAPY

- Valentini V. and Trodella L., ELEMENTS OF ONCOLOGICAL RADIOTHERAPY. 2013 Universe Publishing
Company

NUCLEAR MEDICINE

The teacher will provide in electronic format both the slides of the lectures held in the classroom and the handouts
on the subject.

HEALTH OR APPLIED PHYSICS 2

FUNDAMENTALS OF IONIZING RADIATION DOSIMETRY (enea.it) R.F. LAITAN

In addition, educational materials are available on the e-learning platform for further study and study aid

Risultati di apprendimento specifici

Knowledge and Understanding

Know and understand Interventional Radiology and the study of the musculoskeletal system.

Know and understand the clinical applications of radiotherapy to neoplasms of the subdiaphragmatic district, skin
and soft tissue tumors.

Know and understand the main clinical applications of PET-CT in oncology, neurology, cardiology.

Ability to apply knowledge and understanding

Ability to carry out the technical-diagnostic procedures of preparation, acquisition, imaging processing, according to
scientific evidence and guidelines.

Ability to practice the technical-diagnostic procedures of imaging transmission and storage, using information
systems for data collection, data analysis and information management.

Ability to manage the phases of setting, verification and radiotherapy treatment of patients with tumors of the
subdiaphragmatic area, of the skin and of the soft tissues.

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 9 F1S/07, MED/36,

equivalent first cycle for Imaging and Radiotherapy (official title: MED/36, MED/36,
Laurea in Tecniche di Radiologia Medica MED/50, MED/36

per immagini e Radioterapia) (2020)

Stampa del 30/07/2026
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Training | [ 1304172 ]
Offerta didattica a.a. 2026/2027
Docenti: ANGELO MONTAGNOLI, ISIDORO GALDINO

Periodo: Secondo Ciclo Semestrale

Obiettivi formativi

Il progetto formativo di tirocinio relativo al primo anno potra offrire allo studente I'opportunita di sperimentare
concretamente la tecnica delle proiezioni radiologiche, le tecniche basilari della Radioterapia, la consapevolezza
della complessita multidisciplinare dell’iter diagnostico e terapeutico, la possibilita di individuare i bisogni del
paziente rispondendo con adeguate abilita tecniche e relazionali.

Prerequisiti
The Clinical Placement | examination consists of a single assessment to be taken at the end of the second
semester.

Contenuti del corso

The practical internship program provides for a scheduled rotation in all sectors of radiology, in particular in basic
radiodiagnostics and basic radiotherapy services.

In particular, the following topics will be explored:

- Define the elements of complexity related to the relationship between technical health professionals
of medical and user radiology;

- Identify and understand the critical elements in the therapeutic diagnostic process related to

privacy protection;

- Identify the main personal protective equipment from ionizing radiation

describing its correct use;

- Knowing how to collaborate with all the professionals involved in the exams carried out in

team.

Metodi didattici

The professional training activity is carried out within the premises of the Diagnostic Imaging and Radiotherapy and
consists in the participation of the student in the activities carried out daily. The clinical internship is carried out
under the supervision and guidance of specially assigned professional tutors. The professional tutors in charge of
following the student in the internship are appointed annually by the technical coordinators, one for the diagnostic
internship and one for the radiotherapy internship.

Modalita di verifica dell'apprendimento

The exam consists of a practical test through which students will have to demonstrate that they have acquired the
basic knowledge of radiodiagnostics and radiotherapy.

. THE ASSESSMENT OF THE INTERNSHIP EXPERIENCE WILL BE CARRIED OUT TAKING INTO
CONSIDERATION THE FOLLOWING ELEMENTS:

- organizational context (The student must demonstrate an understanding of the organizational context of the
Operational Unit where the internship experience was carried out);

- use of equipment (the student must demonstrate that they can identify and use the different components of the
equipment where the internship was carried out);

- practical methodology ((the student must demonstrate that he is able to complete the diagnostic tests / therapeutic
treatments and correctly apply the execution technique / examination protocols);

- relational skills ((the student must demonstrate that he has acquired the necessary relational skills in the approach
with the patient, in the work group where he carries out the professional training, with the operators involved in the
diagnostic / therapeutic process);

- protection (the student must demonstrate that he is able to correctly implement the radiation protection devices in
carrying out the examinations, demonstrate that he adopts the appropriate technical and methodological measures
in order to reduce the exposure of the patient and operators)

The assessment of knowledge learning provides for a final mark out of thirty.

The overall evaluation of the internship carried out contributes to the final evaluation for a maximum of 5 points,
while a maximum of 5 points are assigned to the evaluation of each individual skill being evaluated (organizational
context, use of equipment, practical methodology, interpersonal skills, protectionist)
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Testi di riferimento

Diagnostic textbooks:

‘Atlas of general and skeletal radiological technique’ ( A. Trenta; A. Corinaldesi)

‘Manual of diagnostic imaging’ ( P. Torricelli)

Radiotherapy textbooks:

‘Elements of oncological radiotherapy - Manual for medical radiology health technicians' (Balducci - Cellini - D’
Angelillo)

Risultati di apprendimento specifici

Knowledge and understanding

Know the operating principles of all the machines dedicated to traditional radiodiagnostics and oncological
radiotherapy.

Know the main clinical indications for the application of radiotherapy techniques, the projections of traditional
diagnostics and the procedures of emergency diagnostics.

Ability to apply knowledge and understanding

Be able to apply the provisions on radiation protection.

Learn the techniques of communication with the cancer patient.

Being able to apply the knowledge acquired on the systematic and topographical anatomy of organs and systems as
well as organ and system functions, in order to be able to operate with professionalism and competence in the field
of diagnostic imaging and radiotherapy.

Adopt an appropriate study method to achieve knowledge of the basic topics of the professionalizing activity.

L'attivita didattica e offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.
Bachelor or Laurea in Medical Radiology Techniques comune 16 MEDS-26/B,
equivalent first cycle for Imaging and Radiotherapy (official title: MEDS-26/B

Laurea in Tecniche di Radiologia Medica
per immagini e Radioterapia) (2026)

Stampa del 30/07/2026
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Training Il [ 13042T1 ]
Offerta didattica a.a. 2026/2027
Docenti: ISIDORO GALDINO, ANGELO MONTAGNOLI

Periodo: Ciclo Annuale Unico

Obiettivi formativi

The internship is an opportunity to apply what has been studied at a theoretical level. In particular, the student with a
gradual assumption of autonomy and responsibility, at the end of the period will have acquired all the protocols and
procedures necessary for the correct technical diagnostic completion relating to Diagnostic Imaging, Health Physics,
and Radiotherapy

Prerequisiti
The Internship Il exam consists of 2 tests, the first at the end of the 1st semester with suitability is preparatory to the
second test. To be able to take the Internship Ill exam you must have passed the Internship Il exam.

Contenuti del corso

MRI: indications and contraindications to the MRI examination, and components of an MRI system, and the different
application methods (T1, T2, ...) of the MRI examination. The diagnostic process required for an MRI examination
and the correct use of the surface coil equipment, etc.), the correct positioning of the patient and the appropriate
MRI diagnostic protocol in relation to the clinical question.

Characteristics of the paramagnetic contrast agents used, correlating them to the methods of use and specificities.
In-depth knowledge on the methods of critical analysis of MR images and on the technical methodological measures
applied in order to obtain that radiological image.

With reference to Radiotherapy: special techniques (STR, SBRT, IORT, TBI, etc. ..). Notions on organizing and
managing an achitherapy session and on treatment plans for the main radiotherapy techniques.

With reference to PET / CT: the components of a PET / CT system, description of the operational phases of a PET /
CT exam also with reference to the role of TSRM.

With reference to Health Physics, the following topics will be dealt with: Physical surveillance of radiation protection
classification of workers exposed to ionizing radiation; zone boundaries; dose limits for professionally exposed
workers; dosimetry card. Measurement and calibration systems: solid state dosimetry: thermoluminescence.
Thermoluminescence system calibration: TLD calibration. Management of the dosimetric system.

Metodi didattici

These activities must be carried out through forms of individual teaching or in small groups, under the responsibility
of one or more tutors, in order to encourage the learning of the skills necessary to achieve professional autonomy
suitable for carrying out the functions and activities of the Healthcare Technician. Medical Radiology '.

Modalita di verifica dell'apprendimento

The exam consists of two practical tests: the first, exempt and idoneative, at the end of the first semester, the
second at the end of the second semester with the final mark out of thirty.The first test focuses on the disciplines
relating to Radiodiagnostics and RADIOTHERAPY and with it the students will have to demonstrate that they have
acquired the skills PROVIDED FOR BY THE PROFESSIONAL INTERNSHIP PROGRAM of the first semester. THE
ASSESSMENT OF THE INTERNSHIP EXPERIENCE WILL BE CARRIED OUT TAKING INTO CONSIDERATION
THE FOLLOWING ELEMENTS:

- organizational context (The student must demonstrate an understanding of the organizational context of the
Operational Unit where the internship experience was carried out);

- use of equipment (the student must demonstrate that they can identify and use the different components of the
equipment where the internship was carried out);

- practical methodology ((the student must demonstrate that he is able to complete the diagnostic tests / therapeutic
treatments and correctly apply the execution technique / examination protocols);

- relational skills ((the student must demonstrate that he has acquired the necessary relational skills in the approach
with the patient, in the work group where he carries out the professional training, with the operators involved in the
diagnostic / therapeutic process);

- protection (the student must demonstrate that he is able to correctly implement the radiation protection devices in
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carrying out the examinations, demonstrate that he adopts the appropriate technical and methodological measures
in order to reduce the exposure of the patient and operators).The second practical test, which can be taken only in
case of suitability for the first practical test, focuses on the disciplines relating to Nuclear Medicine and Health
Physics and the student must demonstrate that he has acquired the skills required by the professional training
program of the second semester.

THE ASSESSMENT OF THE INTERNSHIP EXPERIENCE WILL BE CARRIED OUT TAKING INTO
CONSIDERATION THE FOLLOWING ELEMENTS:

- organizational context (The student must demonstrate an understanding of the organizational context of the
Operational Unit where the internship experience was carried out);

- use of equipment (the student must demonstrate that they can identify and use the different components of the
equipment where the internship was carried out);

- practical methodology ((the student must demonstrate that he is able to complete the diagnostic tests / therapeutic
treatments and correctly apply the execution technique / examination protocols);

- relational skills ((the student must demonstrate that he has acquired the necessary relational skills in the approach
with the patient, in the work group where he carries out the professional training, with the operators involved in the
diagnostic / therapeutic process);

- protection (the student must demonstrate that he is able to correctly implement the radiation protection devices in
carrying out the examinations, demonstrate that he adopts the appropriate technical and methodological measures
in order to reduce the exposure of the patient and operators)

Testi di riferimento

Diagnostic textbooks:

‘Atlas of general and skeletal radiological technique’ ( A. Trenta; A. Corinaldesi)

‘Manual of diagnostic imaging’ ( P. Torricelli)

Radiotherapy textbooks:

‘Elements of oncological radiotherapy - Manual for medical radiology health technicians® (Balducci - Cellini - D’
Angelillo)

Risultati di apprendimento specifici

Knowledge and Understanding

Know the operating principles of all dedicated machines for radiodiagnostics, oncological radiotherapy, nuclear
medicine and health physics.

Know the main clinical indications in all the operating sectors defined above.

Ability to apply knowledge and understanding

Knowing how to solve and prevent the most common technical problems in all the operating sectors defined above.
To be able to apply the provisions on radiation protection and to carry out basic quality controls for diagnostics,
nuclear medicine and radiotherapy.

Adopt an appropriate study method to achieve knowledge of the topics of the integrated course

Apply the knowledge acquired on the systematic and topographical anatomy of organs and systems as well as
organ and system functions, in order to operate with professionalism and competence in the field of diagnostic
imaging, radiotherapy and nuclear medicine.

L'attivita didattica e offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 20 MED/50, MED/50
equivalent first cycle for Imaging and Radiotherapy (official title:

Laurea in Tecniche di Radiologia Medica

per immagini e Radioterapia) (2020)
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Training Il [ 13043T2 ]
Offerta didattica a.a. 2026/2027
Docenti: ISIDORO GALDINO, ANGELO MONTAGNOLI

Periodo: Ciclo Annuale Unico

Obiettivi formativi

The internship is an opportunity to apply what has been studied at a theoretical level. In particular, the student with a
gradual assumption of autonomy and responsibility, at the end of the period will have acquired all the protocols and
procedures necessary for the correct technical diagnostic completion relating to Diagnostic Imaging, Health Physics,
and Radiotherapy

Prerequisiti

The Clinical Placement Ill examination consists of two assessments. The first assessment, taken at the end of the
first semester, is a prerequisite for the second assessment. Students may take the Clinical Placement lll
examination only after successfully passing the Clinical Placement Il examination.

Contenuti del corso

MRI: indications and contraindications to the MRI examination, and components of an MRI system, and the different
application methods (T1, T2, ...) of the MRI examination. The diagnostic process required for an MRI examination
and the correct use of the surface coil equipment, etc.), the correct positioning of the patient and the appropriate
MRI diagnostic protocol in relation to the clinical question.

Characteristics of the paramagnetic contrast agents used, correlating them to the methods of use and specificities.
In-depth knowledge on the methods of critical analysis of MR images and on the technical methodological measures
applied in order to obtain that radiological image.

With reference to Radiotherapy: special techniques (STR, SBRT, IORT, TBI, etc. ..). Notions on organizing and
managing an achitherapy session and on treatment plans for the main radiotherapy techniques.

With reference to PET / CT: the components of a PET / CT system, description of the operational phases of a PET /
CT exam also with reference to the role of TSRM.

With reference to Health Physics, the following topics will be dealt with: Physical surveillance of radiation protection
classification of workers exposed to ionizing radiation; zone boundaries; dose limits for professionally exposed
workers; dosimetry card. Measurement and calibration systems: solid state dosimetry: thermoluminescenMRI:
indications and contraindications to the MRI examination, and components of an MRI system, and the different
application methods (T1, T2, ...) of the MRI examination. The diagnostic process required for an MRI examination
and the correct use of the surface coil equipment, etc.), the correct positioning of the patient and the appropriate
MRI diagnostic protocol in relation to the clinical question.

Characteristics of the paramagnetic contrast agents used, correlating them to the methods of use and specificities.
In-depth knowledge on the methods of critical analysis of MR images and on the technical methodological measures
applied in order to obtain that radiological image.

With reference to Radiotherapy: special techniques (STR, SBRT, IORT, TBI, etc. ..). Notions on organizing and
managing an achitherapy session and on treatment plans for the main radiotherapy techniques.

With reference to PET / CT: the components of a PET / CT system, description of the operational phases of a PET /
CT exam also with reference to the role of TSRM.

With reference to Health Physics, the following topics will be dealt with: Physical surveillance of radiation protection
classification of workers exposed to ionizing radiation; zone boundaries; dose limits for professionally exposed
workers; dosimetry card. Measurement and calibration systems: solid state dosimetry: thermoluminescence.
Thermoluminescence system calibration: TLD calibration. Management of the dosimetric system.

ce. Thermoluminescence system calibration: TLD calibration. Management of the dosimetric system.

Metodi didattici

These activities must be carried out through individual or small-group teaching under the supervision of one or more
clinical tutors, with the aim of promoting the acquisition of the competencies required to achieve an appropriate level
of professional autonomy in performing the functions and activities of a Medical Radiology Technician..
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Modalita di verifica dell'apprendimento

The examination consists of two practical assessments: the first, a qualifying assessment, is held at the end of the
first semester; the second is held at the end of the second semester, with the final grade expressed on a 30-point
scale.

The second practical assessment is preceded by a written test consisting of multiple-choice and open-ended
questions. Although this is a theoretical assessment, it has been introduced for educational and preparatory
purposes in view of the final qualifying examination. The Examination Board for the qualifying examination may
adopt different methods to assess the competencies acquired by students, including both theoretical and practical
assessments. Therefore, in addition to demonstrating appropriate technical and professional practical skills,
students are expected to demonstrate a sound theoretical knowledge that underpins professional practice from both
a scientific and methodological perspective. The integration of theoretical and practical assessment provides a more
comprehensive evaluation of the competencies acquired during the clinical placement programme and prepares
students for the different assessment formats that may be used in the qualifying examination, as well as in future
competitive recruitment procedures.

The first practical assessment covers the disciplines of Diagnostic Radiology and Radiation Therapy. Students are
required to demonstrate that they have acquired the competencies specified in the first-semester clinical placement
programme.

The clinical placement assessment will be based on the following criteria:

Organisational context: Students must demonstrate an understanding of the organisational structure and workflow of
the clinical unit in which they completed their placement.

Use of equipment: Students must demonstrate the ability to identify and correctly operate the different components
of the equipment used during their clinical placement.

Practical methodology: Students must demonstrate the ability to perform diagnostic examinations and/or therapeutic
procedures, applying the appropriate examination techniques and clinical protocols.

Interpersonal and communication skills: Students must demonstrate the ability to interact effectively with patients,
collaborate within the multidisciplinary healthcare team, and communicate appropriately with all professionals
involved in the diagnostic and therapeutic pathway.

Radiation protection: Students must demonstrate the correct application of radiation protection measures during
clinical procedures and the ability to adopt appropriate technical and methodological strategies to minimise radiation
exposure for both patients and healthcare professionals.

The second practical assessment, which may be taken only after successfully completing the first practical
assessment, covers the disciplines of Diagnostic Imaging, Radiation Therapy, Nuclear Medicine, and Medical
Physics. Students are required to demonstrate that they have acquired the competencies specified in the clinical
placement programme.

The clinical placement assessment will be based on the following criteria:

Organisational context: Students must demonstrate an understanding of the organisational structure and workflow of
the clinical unit in which they completed their placement.

Use of equipment: Students must demonstrate the ability to identify and correctly operate the different components
of the equipment used during their clinical placement.

Practical methodology: Students must demonstrate the ability to perform diagnostic examinations and/or therapeutic
procedures, applying the appropriate examination techniques and clinical protocols.

Interpersonal and communication skills: Students must demonstrate the ability to interact effectively with patients,
collaborate within the multidisciplinary healthcare team, and communicate appropriately with all professionals
involved in the diagnostic and therapeutic pathway.

Radiation protection: Students must demonstrate the correct application of radiation protection measures during
clinical procedures and the ability to adopt appropriate technical and methodological strategies to minimise radiation
exposure for both patients and healthcare professionals.

Testi di riferimento

Diagnostic textbooks:

‘Atlas of general and skeletal radiological technique’ ( A. Trenta; A. Corinaldesi)

‘Manual of diagnostic imaging’ ( P. Torricelli)

Radiotherapy textbooks:

‘Elements of oncological radiotherapy - Manual for medical radiology health technicians® (Balducci - Cellini - D’
Angelillo)

Risultati di apprendimento specifici
Knowledge and Understanding
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Know the operating principles of all dedicated machines for radiodiagnostics, oncological radiotherapy, nuclear
medicine and health physics.
Know the main clinical indications in all the operating sectors defined above.

Ability to apply knowledge and understanding

Knowing how to solve and prevent the most common technical problems in all the operating sectors defined above.
To be able to apply the provisions on radiation protection and to carry out basic quality controls for diagnostics,
nuclear medicine and radiotherapy.

Adopt an appropriate study method to achieve knowledge of the topics of the integrated course

Apply the knowledge acquired on the systematic and topographical anatomy of organs and systems as well as
organ and system functions, in order to operate with professionalism and competence in the field of diagnostic
imaging, radiotherapy and nuclear medicine.

L'attivita didattica é offerta in:

Faculty of Medicine, Surgery and Dentistry

Tipo corso Corso di studio (Ordinamento) Percorso Crediti S.S.D.

Bachelor or Laurea in Medical Radiology Techniques comune 27 MED/50, MED/50
equivalent first cycle for Imaging and Radiotherapy (official title:

Laurea in Tecniche di Radiologia Medica

per immagini e Radioterapia) (2020)
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