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Conclusions

• We need X-rays

• They’re a risk among others

• We should use protective and monitoring 
devices

• We should spare patients skin and monitor 
their radiation doses



Risk analysis

•Which risks ?

•For whom ?



Risk analysis identifies dangers or risk factors, then analyses the exposure 
conditions (of workers or patients) to these dangers or risk factors.
It tries to be aware, as much and as precisely as possible, risks to be taken into 
account and to implement efficient mechanisms to eliminate the risks, as 
foreseen by the general precautionary principles





Risks in IR

• Contrast agents
• Infections
• Dissections
• Bleeding
• Cardiac arrest, stroke
• …
• Ionising radiation
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Patient risks



AJR 2001; 173: 

AJR 2001; 
173: 3-20

Deterministic skin effects





Coronary Angioplasty

TIPS placementRadiofrequency Ablation

Neuroembolization
Uterine embolization Renal angioplasty

Types of procedures associated with severe injuries

Courtesy: Shope, FDA

Vañó, Br J Radiol 
1998; 71, 510 - 516

Nahass et al, Am J Gastroent 
1998; 93: 1546-9

Dandurand et al, Ann Derm 
Vener 1999; 126: 413-417

Courtesy F Mettler MD
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Stochastic effects







In France (IRSN)



2 centers - Belgium
> 5000 mGy AK@IRP
• 2018

• 4 cases (IC)

• 2019

• 9 cases (Neuro-IC-EVAR)

• 7 cases (TIPS-IC)



(CAATS) - 9 centres
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Staff risks



Staff risks?



REHANI











































• Growing use and increasing 
complexity                       
higher exposure to both 
patients and medical staff

• Education & Training

• Help from manufacturers

Now mostly decreasing 
              through





Type of equipment

C arm

O arm

mini C arm



Know your equipment

X-ray tube

X-ray tube

X-ray tube

X-ray tube

X-ray tube

Image detector

Image detector





Fluoro

Fluoro

Cine

Know your equipment



Flat Panel detector Image Intensifier

Equipment : 2 types of detectors





Larkin C, et al. Gastrointest Endosc 2001;53:161-164

Screening time (min)

DAP (Gy.cm2)

There is a strong positive correlation between fluoroscopy 
time and radiation exposure and dose

Fluoroscopy time



Patient skin dose sparing

Patient skin dose sparing

Increase SPD, decrease PDD

Change beam projections



Patient skin dose sparing

electronic magnification



Patient & staff dose sparing

pulsed fluoroscopy



Collimation to reduce exposure

FOV 15

dose reduction 
25%



❑ Manipulation des 
diaphragmes et 
des filtres sur la 
dernière image 
de scopie
disponible

❑ Pas d’irradiation
nécessaire

Positionnement virtuel
de la collimation et/ou des filtres



Antiscatter grid



Digital Fluorography vs. Radiography

Is lower-dose digital fluorography diagnostically adequate 
compared with higher-dose digital radiography for the diagnosis of 

fallopian tube stenosis? 

Cardiovasc Intervent Radiol 23(2): 126-130, 2000

Fluoro store Graphie



Monitoring of Radiation Exposure : 
staff

• Main goals 
– Compliance with dose limits (E, Hskin, Hlens)

– Detection of unexpected exposure

– Optimisation (mainly for fluoroscopy)

•Standard method
– 1 dosemeter, under the apron

– But : parts of body are not protected



Monitoring of Radiation Exposure : 
staff

1. Staff survey : method
• Follow up of 30 cardiologists (CHUV) over 5 

years (2005-2009)
• Monthly doses were measured using :

– Whole body dosemeters (TLD-100) under and 
above the apron

– Extremity dosemeters (TLD-100)

Under�apron�
IRA�2010Ͳ09

Above apron�

IRA 2010Ͳ09

•For dose-intensive fluoroscopy:
–2 dosemeters, 1 under, 1 over the apron

–Extremity ring dosemeters

–Operational dosemeters



Monitoring of Radiation Exposure : 
Patient dose indices







Direct measurements



Room lead protections



Same kind of effect with a moving door



lead  glasses

lead googles

Individual lead protections



Individual lead protections



Individual lead protections
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Conclusions

• We need X-rays

• They’re a risk among others

• We should use protective and monitoring 
devices

• We should spare patients skin and monitor 
their radiation doses


