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§ Procedures in interventional settings
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• Conclusion
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Euratom/2013/59

For members states of the EU: 
• Obligatory to be transposed in national legislation before February 6th

2018 
• The directive as such is not legislation



Proposal: Royal Decree on medical exposures by ionising 
radiation and exposure with non-medical imaging using medical 

radiological equipment

www.fanc.fgov.be > Professionelen > Regelgevende projecten
www.afcn.fgov.be > Professionnels > Projects réglementaires

Belgian transposition

Optimalisatie

http://www.fanc.fgov.be/
http://www.afcn.fgov.be/


• Prior discussion with the stakeholders

• 06-10/2017 stakeholder consultation, with round table

• 06/2018: official advice round

• Processing official advices

• Publication Royal Decree Medical Applications

Belgian transposition



Different axes in the Royal Decree
• Justification
• Information
• Optimisation
• Medical radiation physics
• Quality assurance
• Education

è More extensive information on our website!

Belgian transposition

Optimalisatie

Subject of this presentation: X-ray applications

The text is not yet finalised. 
Changes can still be made based on the advice given.
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Why all those rules?

Picano et al. The appropriate and justified use of medical radiation in cardiovascular imaging: a position document of 
the ESC Associations of Cardiovascular Imaging, Percutaneous Cardiovascular Interventions and Electrophysiology, 
European Heart Journal (2014) 35, 665–672



Why all those rules?

Picano et al. The appropriate and justified use of medical radiation in cardiovascular imaging: a position document of 
the ESC Associations of Cardiovascular Imaging, Percutaneous Cardiovascular Interventions and Electrophysiology, 
European Heart Journal (2014) 35, 665–672



Why all those rules?
Skin injury in a patient with chronic total occlusion (CTO). 

Patient underwent repeated percutaneous coronary interventions 
three times in recent 2 years but 5 times in past 12 years
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17 Dutch patient brochures PCI (< Belgium)
• Sample in April 2019

3 questions
• Does the brochure mention the use of X-rays?
• Does the brochures mention a risk of cancer due to the use of 

X-rays? 
• Does the brochures mention a risk of skin effects due to the 

use of X-rays? 

Information towards the patient



Outcomes
• Does the brochure mention the use of X-rays?

YES: 10/17 NO: 7/17
• Does the brochures mention a risk of cancer due to the use of 

X-rays? 
YES: 0/17 NO: 17/17

• Does the brochures mention a risk of skin effects due to the 
use of X-rays? 

YES: 0/17 NO: 17/17

Information towards the patient



Information towards the patient
Communication with your patient 
Prior to exposure, the referrer person and practitioner, each at 
their level, ensure that the patient is provided with adequate 
information about the benefits and risks associated with medical 
exposure, in a way that is understandable to him

In addition, written for
§ Interventional procedures
§ In case of children:

§ CT
§ Nuclear medicine

§ Radiotherapy



Inform you patient: how do you start?

• Introduce the necessary steps in your working procedures
• Provide adequate training for staff on

• the working procedures
• radiation protection
• how to inform patients and how to respond to questions

• Provide the necessary supporting material 

Information towards the patient



Inform you patient: how do you start?

Information towards the patient

Toolkit

OLV-ziekenhuis Aalst-Asse-Ninove
with

FANC & BVR
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Procedures in interventional settings
Under the medical responsibility of the practitioner there exist 
for every medial radiological practice:

§ A written clinical procedure […] 
§ For interventional radiology: a written procedure to 

prevent or minimise skin effects and to identify persons at 
risk, including aftercare procedures, following a graded 
approached related to the estimated risk

§ [...]



Procedures in interventional settings
Interventional applications: skin effects

Jaschke W. et al. Radiation-Induced Skin Injuries to Patients: What the Interventional Radiologist 
Needs to Know. Cardiovasc Intervent Radiol. 2017 Aug;40(8):1131-1140



Procedures in interventional settings
Interventional applications: identify patients and examinations 
at risk
• Type of examination / procedure

Identify in advance procedures with low and high risks based on the  
complexity (typically high fluoroscopy time) and region of the body. 
Procedures with typically high skin doses: neuro-embolisation, pelvic 
and abdominal embolization and EVAR

• Pathology of the patient
Identify complex situations with potentially long fluoroscopy time –
look at your patient’s history.
Repeated procedures increase the risk! 

• Physical characteristics of the patient 
Higher risk: high BMI and older patients



Procedures in interventional settings
Interventional applications: optimise the procedures
• The equipment used

Newer equipment has typically dose reductions features: pulsed 
fluoroscopy, last image hold, virtual collimation, …

• The usage of the equipment
Use the available options!
Optimise the exposure: patient-detector distance, patient-source 
distance, avoid magnifications, avoid oblique angles, …

Ø Optimize together with your recognised expert 
medical radiation physics

Ø Ensure adequate training of the staff



Procedures in interventional settings

https://www.iaea.org/sites/default/files/documents/rpop/poster-patient-radiation-protection.pdf

Interventional applications: optimise the procedures

https://www.iaea.org/sites/default/files/documents/rpop/poster-patient-radiation-protection.pdf


Procedures in interventional settings

Jaschke W. et al. Radiation-Induced Skin Injuries to Patients: What the Interventional Radiologist 
Needs to Know. Cardiovasc Intervent Radiol. 2017 Aug;40(8):1131-1140

Interventional applications: trigger levels



Procedures in interventional settings



Procedures in interventional settings

Jaschke W. et al. Radiation-Induced Skin Injuries to Patients: What the Interventional Radiologist 
Needs to Know. Cardiovasc Intervent Radiol. 2017 Aug;40(8):1131-1140

• When peak skin dose > 2 Gy: inform family doctor and referrer
• Provide contact point for questions from patients and referring 

physicians

Interventional applications: aftercare

Skin dose Action
0-2 Gy No specific actions. No visible effects expected.
2-5 Gy Inform patient that transient erythema and transient hair loss may be observed. This

should fade away in time.
5-10 Gy Ask patient to follow-up the body zones at risk from 2 tot 10 weeks after the

procedure. Ask to take contact if skin effects are observed.
Typical effects: erythema and itching.

10-15 Gy Active medical follow-up.
Skin effects may be prolonged, pain and necrosis may occur

>15 Gy Active medical follow-up by a specialised dermatologist.
Radiation-induced wound may progress to ulceration and necrosis



Procedures in interventional settings

The risk of skin injuries is small but often disregarded
(estimated 1 in 10 000, large error margin)

• Patients with mild effects should be reassured
• Patients with serious skin injuries should receive an adequate 

treatment 
à different treatment when injuries are caused due to ionising 
radiation

Interventional applications: aftercare
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This department is responsible for the organisation of the 
medical radiation physics in the establishment, including 
identification of resources needed to fulfil the regulatory 

requirements set by the kind and the objectives of the 
establishment in the field of medical radiation physics

Exemptions:
Class III establishments, unless they have a computer tomography or 
interventional radiology device

Medical radiation physics

FANC law, already published

Department of Medical Radiation Physics



Task
§ Performing the assignments of the department
§ Specific tasks:

ØResponsible that all equipment is commissioned before first usage
Ø Informing the “exploitant” when equipment does not fulfil the 

regulatory requirement or cannot be used safely
Ø Involvement of the different recognised experts, especially in case 

of hybrid equipment
ØRegular consultations with heads of the medical departments

Medical radiation physics
Department of Medical Radiation Physics - head



Who?
§ Recognised medical physics expert, employee of the 

hospital
§ ?

Possibility for common departments between hospitals with a 
common head (MPE)

Medical radiation physics
Department of Medical Radiation Physics - head



• Internal expert(s) MP 
§ obligatory for radiotherapy
§ possibility for nuclear medicine
§ possibility for radiology (all X-ray applications)

• External expert(s) MP 
§ possibility for nuclear medicine
§ possibility for radiology (all X-ray applications)

Medical radiation physics
Department of Medical Radiation Physics - head



Medical radiation physics

Exploitant

Department  MP 
head = B

NM RT

X-rays

A   D
B   E
C   F

X

D
X

X

Radiology

Y

Cardiology

X

Surgery

…



General

The recognised expert MP contributes to the optimisation of the 
radiation protection of person undergoing a medical exposure

Medical radiation physics
Department of Medical Radiation Physics – task for the experts



Medical radiation physics

Before purchase

Maintenance,
Defects, …

Before 
examination

During 
examination

After 
examination

Equipment Patient

At installation

In use



Subsection 8 – Tasks medical radiation physicist for radiological 
applications

• Quality of their own equipment (art. 50)
• Technical specificities before purchasing (art 51.)
• Commissioning and permission for clinical use (art. 51)
• Training staff new equipment (art. 51)
• Role in preventive and corrective maintenance plan (art. 52)
• Quality control (art. 52)
• Patient dosimetry (art. 53)
• Validation doses studies (art. 53)
• Assistance accidental and unintended exposures (art. 54)

Medical radiation physics

More than quality control !



In departments where CT or interventional applications are used

• Obligatory documentation of two optimisation projects
• Obligatory involvement of the MPE
• Elements:

§ Collection and analysis of data
§ Identification of optimisation 

possibilities
§ Implementation of actions 

for optimisation

Medical radiation physics
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Accidental and unintended exposures

Accidental exposure (general)
= exposure in the event of an accident (ARBIS/RGPRI) 

Unintended exposure (medical)
Medical exposures that differs significantly from the medical 
exposure intended for a given purpose



Proactive

All reasonable measure need to be taken to minimise the 
probability and the magnitude of accidental or unintended 

exposures of individuals subject to medial exposure

Prevention is better than cure: 
• identify the risk
• install the necessary barriers

Accidental and unintended exposures



Reactive
Which barrier has failed?
How can we improve the preventive measures?

Requirements
• Internal reporting and learning system
• Significant? Notification to patient and FANC

Accidental and unintended exposures



Internal reporting and learning system
Nobody is perfect, no device is perfect

BUT... Learn from (your) mistakes and avoid new mistakes!

→ Incident notification systems = more than registration software

1. Notification and registration
2. Reporting and analysis
3. Solution development
4. Implementation
5. Audit & monitoring
6. Feedback

Accidental and unintended exposures

System:
- User friendly
- Accessible
- Non-punitive



Internal reporting and learning system

FANC will provide:
• For hospitals: an extension of the existing notification systems
• For other centres: basic notification system

Accidental and unintended exposures



Obligatory notifications

For every clinical significant accidental or unintended exposures
the practitioner informs:

• Patient
• Referring physician

about
• The event
• The results of the analysis
• (where applicable) the clinical follow-up

Clinical significant = clinical implications for the patient à evaluation 
performed by the practitioner

Accidental and unintended exposures



Obligatory notification to FANC

All notifications regarding medical exposures are the responsibility 
of the practitioner*.

One obligatory notification for X-ray applications
Accidental exposure of unborn child > 1mSv 
caused by a medical exposure of the mother 

( = pregnancy unknown for the medical team)

*other obligatory notification exist for the “exploitant” (e.g. exceedance dose 
limit for staff))

Accidental and unintended exposures
Already in force



Voluntary notifications to FANC
Incidents 
à with possible interest for colleagues
à where extra guidance is desired

Examples:
• Exceedance of threshold doses for the skin with risk of serious skin 

injuries
• Defects
• Wrong patient
• Wrong body part
• Wrong parameters
• Unexpected high dose

Accidental and unintended exposures
Already in force



What is the aim?

• Prevention and exchange of experiences
• No sanctioning 
• Suggestions for further treatment 
• Identifying ‘lessons learned’

Information from notified incident will only be used completely 
anonymised.

Accidental and unintended exposures
Already in force



How notify? event@fanc.fgov.be

Accidental and unintended exposures
Already in force

mailto:event@fanc.fgov.be


How to notify? event@fanc.fgov.be

Accidental and unintended exposures
Already in force

mailto:event@fanc.fgov.be


Accidental and unintended exposures

www.fanc.fgov.be/zwangerschap
www.afcn.be/grossesse

Brochures, posters, movie

Information on pregnancy and ionising radiation

http://www.fanc.fgov.be/zwangerschap
http://www.afcn.be/grossesse
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“A systematic analysis of medical-radiological procedures 
with the aim of improving quality and the results of patient care

through a structured evaluation in which medical-radiological 
practices procedures and results are tested against agreed 

standards for good medical-radiological procedures, after which 
the procedures are adapted and whereupon new standard can 

be applies.

Are we doing the right things?
Are we doing the things right?
Do we follow good practices?

Clinical audits



Clinical audits
Inspection Audit

Base Legislation Standards
Good practices

Results Requirements
Enforcement

Recommendations
Suggestive

Organisation Competent authorities 
with legal mandate

Peer review system

Teams Inspectors Professionals from the  
sector



• What? 3 complementary phases

!!!VERBETERPUNTEN => VERBETERACTIES!!!
• Where? Installations indicated by FANC 
• How? Modalities set or approved by FANC
• When? modalities and frequencies can differ for different 

installations (technical “FANC” regulations)

Clinical audits

Self assessment (department)

Internal CA (hospital)

External CA (Belgium)



Radiological applications (except dentistry):
§ Reference document “B-Quaadrill” (< BELMIP)
§ Version for audit coming soon
§ Publication technical regulations: 2019
§ Start self assessment in 2019-2020: notification

All specialties !

https://www.health.belgium.be/nl/b-quaadril-juli-2018

Clinical audits
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Physicians should
§ follow basic radiation protection training (75h)
§ be licensed for the use of X-ray applications
§ follow continuous training (2h/year)
§ be present in the room when applying interventional 

techniques

Auxiliaries should
§ follow basic radiation protection training (50h)
§ follow continuous training (1h/year)
§ work under the responsibility of a licensed practitioner

What about the staff?



Physicians are not untouchable!

What about the staff?



Positioning of staff and equipment is important!

What about the staff?



Use protective material

What about the staff?



What about the staff?

Public Exposed workers

Effective dose 1 mSv per year 20 mSv per 12 
consecutive months

Equivalent dose

Eye lens 15 mSv per year 150 mSv per 12 
consecutive months

Skin
(average dose for 

each 1 cm2)
50 mSv per year 500 mSv per 12 

consecutive months

Hands, arms, 
fore-arms, feet, 
legs and ankles

NA 500 mSv per 12 
consecutive months

20 mSv

New
ARBIS/RGPRIDose limits



• Euratom/2013/59 directive & Belgian transposition
• Why all those rules?
• New and expected requirement, focus on:

§ Information towards the patient 
§ Procedures in interventional settings
§ Medical radiation physics  
§ Accidental and unintended exposures
§ Clinical audits 

• What about the staff?
• Conclusion

Overzicht



Conclusions
• Does your patient know what your procedure 

entails? What are the advantages and the risks?

• Do you know your medical physics expert? Do you 
know where he/she can or should assist you?

• How can you optimise your procedures: for your 
patient, for the staff, for yourself

• What are the barriers installed to avoid incidents 
in your department?


