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Legislative Decree 101/2020 represents the main legislative act through which Italy 
has implemented Directive 2013/59/Euratom and updates previous legislation in 
accordance with international standards, including those proposed by the ICRP. 
This decree establishes safety regulations to protect individuals from the dangers 
arising from ionizing radiation.

ICRP 103 (2007) IAEA BSS (2011) EU 2013/59 D.Lgs 101/2020



• Any practice involve IR ensure that the benefit for individuals or the community outweighs the health 
detriment it may cause

• All examinations are performed under the clinical responsibility of the medical specialist, based on a 
justified request from the referring physician [art 159, c1].

Ionizing radiation used to produce 
images for diagnostic purposes:
• Medical practitioner with 

specialization in Radiology 
(radiologist)

• Medical practitioner with 

specialization in Nuclear Medicine 
(not interchangeable) 

Ionizing radiation used to produce images for 
treatment purposes:
• Interventional Radiologist
• Specialist Physician in Nuclear Medicine for 

radiometabolic procedures
• Dentist / Medical practitioner … for 

complementary activities (ie cardiologist, 
neurologist, …)

Ionizing radiation used exclusively for 
treatment:
• Radiation Oncologist

JUSTIFICATION

The radiation protection system is based on the principles of: justification, optimization, and dose limitation



Radiological Medical Act

• Motivated request inclusive of clinical query from referring 
physician

• Evaluation of clinical information and review of possible 
previous imaging investigations

• Justification of the proposed examination (considering the 
purpose of the exposure and the patient's characteristic)
or motivated non-justification with possible suggestion of 

alternative techniques and methods

• Provision of information and informed consent (risk/benefit 
exposure to ionizing radiation)

• Execution
– Adequacy of equipment/optimisation
– Effective professional competence
– Technical aspects of the procedure
– Images
• Interpretation/Reporting
• Communication/discussion with the clinician
• Archiving

Medical Specialist: Responsibility

Responsibility for supervision and management of 
individual medical exposures:

• Justification [Art 157, c 2] and optimization [Art 
158, c 2]

• Clinical evaluation of the result [Art 159, c 3]

• Cooperation with other healthcare professionals 
involved, within their competence, in the 
radiological procedure [Art 159, c 4]

• Transmission, if requested, of radiological 
information and records to other medical 
specialists and the prescriber [Art 168, c 1]

• Informing patients and other interested parties, 
where appropriate, about the benefits and risks 
of medical exposure [Art 159, c 6].

D.Lgs 101/2020



OPTIMIZATION

The principle of optimization states that every exposure to ionizing radiation must be kept as 
low as reasonably achievable (A.L.A.R.A.).
Minimize patient exposure while ensuring clinical images are of sufficient quality for accurate 
diagnosis and correct care decisions

ICRP 2007

TEAM

The design and construction 
of the equipment and the 
installation are the 
responsibility of:  

• Medical Physics Expert
(UNFORTUNATELY MPE ARE NOT PRESENT IN 
ALL DIAGNOSTIC FACILITIES)

• Radiologist
• Radiological facility 

manager
• Radiology technologist

INDIVIDUAL

For high-dose examinations 
individual justification by the 
radiologist is crucial:
• Details of proposed procedure 

and  alternative procedures
• The patient's characteristics
• Expected dose to the patient
• Availability of information on 

previous or expected 
examinations or treatment 



RADIOLOGY TEAM

Radiological facility 
manager, radiographer, 
Medical Physics Expert, 
Medical Radiologist

• Technology verification, 
Age/Weight protocols

• DRL estimation
• Best practices
• Image quality
• Report issues
• DRL verification
• Quality check
• Clinical audit
• Significant Event Audit
• Training

MEDICAL RADIOLOGICAL 
PRACTITIONER

“Tailor the examination to 
the individual patient”

• Use substitute or 
alternative techniques

• Select the protocol
• Adjust scan acquisition 

based on clinical 
condition

• Decide on contrast agent 
administration

• Perform one or multiple 
phases

• Optimize imaging 
protocols

..the process of optimization
should be individualized

The justification of a medical procedure does not 
necessarily lead to the same choice of the best 
procedure in all situations ICRP 105

OPTIMIZATION-COOPERATION



COMMUNICATIONS AND STAKEHOLDER INVOLVEMENT

Patients
Communicating radiological risks presents challenges, as 
the perception of risk depends on how familiar and 
understood the risk is, whether the activities are 
perceived as beneficial, and whether the risks are 
voluntary or imposed.

The decision to undergo an examination must be shared, 
and the medical practitioner must be available to answer 
the patient’s concerns

Stakeholders
Involving stakeholders is crucial for integrating 
values in decision-making, improving the quality 
of decisions, resolving conflicts among interests, 
and building trust in institutions (ICRP 2006).

TG 108 Digital Workshop: Part 1 , Mika Kortesniemi [Optimisation of 
Radiological Protection in Digital Radiology Techniques for Medical 
Imaging, 26-27 October 2022]



Educational activities on patient radioprotection are 
included in the curricula for degrees in medicine, 
dentistry, radiographer and radiotherapy, as well as in 
specializations like radiodiagnostics and nuclear 
medicine and for medical practices involving the use 
of ionizing radiation

Periodic updates, including radioprotection, are part 
of continuing medical education (CME), requiring:
•10% of total credits in a three-year period for 
specialist doctors, general practitioners, pediatricians, 
radiologic technologists, nurses, and pediatric nurses.
•15% of total credits for medical physics experts 
(MPEs) , and specialist doctors or dentists performing 
complementary activities

Education and training in radiological protection

(Article 162, paragraph 4).



TIME OF 
CARE

QUALITY 
OF CARE

In medicine challenges related to justification and optimization arise from:

HEALTHCARE COMPLEXITY 
AND

INCREASED USE OF IMAGING

WIDER STAKEHOLDER 
EXPECTATIONS, PARTICIPATION, 

AND DEMANDS

As imaging becomes more integral to patient management, 
healthcare professionals must balance the need for rapid 
diagnostics with ensuring that each procedure is justified



Italian public healthcare system background

• Underfunding
• Spending caps on healthcare 

personnel
• Closure of 110 hospitals and 

reduction of 37,000 hospital beds
• Hiring freezes and blocked staff 

turnover
• Inadequate salaries for doctors and 

health workers
• Increase discharge in favor of 

private healthcare or working 
abroad

• Lacking of family physicians
• Increased workload and exhausting 

shifts for public healthcare workers
• Long waiting lists

• Heavy use and congestion of the emergency 
departements

• In 2023, there were 18.27 million emergency 
room visits in Italy of which 68% white or green 
codes; 22% (4 million) were deemed 
INAPPROPRIATE 



RADIOLOGY UTILIZATION IN THE EMERGENCY DEPARTEMENT

CT utilization in EDs has increased over time due 
to:
• A decrease in other exams (e.g., X-rays, 

ultrasounds) and a significant increase in CT 
scans

• A higher ratio of patients undergoing at least 
one imaging exam during ED admissions.

DI: + 13% CT: + 96 % 
US: + 4 % RX: - 8 %

DIexamination/Edvisits +26%

2006: 62% 2015: 88% 

CT: + 16 % US:-  35 %  RX: - 15 %
DIexamination/Edvisits +13%
2016:   91%  2022: 106%
 

Possible reasons:
• Technological advances leading to more 

accurate diagnoses in the ED

• Increased demand for rapid turnover in EDs

• CT scans are frequently used to determinate 
hospitalization vs. discharge

• Growing concerns about malpractice liability 
(defensive medicine)

The abuse of emergency rooms has led to a progressive increase in the use of diagnostic imaging



• Reduction of the duration of 
each visit and shortening of the 
time required to perform exams

• (Ab)Use of teleradiology in both 
emergency and non-emergency 
settings, potentially contra legem
(outside the legal framework)

• Non-medical staff prescribing 
exams, including those involving 
ionizing radiation

Policy proposals to the lack of medical staff and the lengthening of waiting lists in the Italian public 
healthcare system

TIME OF CARE

QUALITY OF 
CARE

Justification (More good than harm -

-100% dose savings if not justified)

Optimization (Maximize the 

benefits-Manage the dose)

Stakeholder involvement

Communications 
(informed and shared risks 
of ionizing radiation)

Prescriptive 
appropriateness

“…radiology is a clinical service not a reporting service”



Medical procedures represent the main 
contributor in radiation exposure to the US 
population 

NCRP Reports n 93, 160, 184

UNSCEAR Report 
2020-2021

GLOBAL trends in medical exposure

The trend of the cumulative radiation dose to the population is 
mainly influenced by the increase in Computed Tomography 
(CT) scans

It can be assumed that the cumulative dose in Italy has increased due 
to the rise in the number of CT scans



Shortage of Specialists in Radiotherapy and Nuclear Medicine

• In Italy, the three specializations in radiodiagnostics, nuclear 
medicine and radiotherapy follow separate residency

• In recent years, fewer medical doctors have been choosing 
specialty training in radiotherapy and nuclear medicine

• Respectively in 2024, 82% and 63% of these specialty training 
are unfilled each year

• Radiodiagnostics maintains a high number of assignments, but 
the total number of trained doctors is still insufficient to meet 
national demand for covering all available positions

• An increasing number of specialists are opting to work in the 
private sector or are migrating abroad

2024



Summarizing…

• The radiation protection system is robust and effective, 
and is adequately represented in Italian regulations

• The processes of justification, optimization, dose 
limitation, communication and stakeholder involvement 
require adequate time

• Reducing the time dedicated to care diminishes quality 
and increases the risk of radiation-induced harm

• We need to focus on prescribing appropriateness (100% 
dose savings if not justified)

• In the near future, the shortage of professionals could 
lead to task shifting, an increased workload, and a decline 
in the quality of care



Thank you very much for 
your attention
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