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- Diagnostic radiation dose are relatively low
- No acute somatic injuries can occur with X-ray imaging
- The equipment is all automatic and the physician does not need to know

anything about this operation
- Radiation badges are just a nuisance
- Parents can be in the procedure room for paediatric cases
- Staff can be used to hold uncooperative patients

MISTAKEN ASSUMPTIONS



The radiation exposure during endovascular aortic procedure and lower 
extremity endovascular interventions exposes patients and staff to significant 
doses of ionizing radiation

“Radiation injury is a potentially serious complication 
to fluoroscopically-guided complex interventions”

Ref. LK Wagner biij, 2007

DETERMINISTIC EFFECTS IN ENDOVASCULAR PROCEDURES



EFFECTS OF RADIATION EXPOSURE



LIFETIMES RISKS TO RADIOLOGISTS

- Assume 10 mGy Per year for 40 years
- “Effective dose” is <0.15 external badge reading
- Organ doses are much less assume uniform
- Fragmentation over time reduces bio-risks considerabily
- Cancer risk <10 mGy x 40 YRS x 0.15 x 0.00005 / mSv = 3,000 cases

per million = radiologist lifetime = 0.3%



SURVEY OF 92 
CANADIAN RADIOLOGY LAB EMPLOYEES

- Only 48% of all partecipants scored more 
than 50% correct answers

- 50-75% understimated the risk of fatal cancer

CONCLUSIONS:
the overall knowledge about radiation
dose and risk is inadequate in all groups

- There is a significant understimation of 
dosage and cancer risk from common 
examinations

- It could potentially lead to suboptimal risk
assessment

- Excessive or unwarranted studies
- pose significant radiation hazard to the 

patient and radiology workers



- AIM: to discuss the first prospective
study that followed a large cohort of 
US technologists (radiographers) 
assisting in FGIP examining the risk of 
cancer incidence and mortality

CONCLUSIONS:
there is a urgent need for implementing a radiation protection
culture for medical procedures that use ionizing radiation



RADIATION EXPOSURE RELATED 
OCCUPATIONAL RISK FOR 

INTERVENTIONAL LABORATORY STAFF

A striking finding was the disproportionate
occurrence of tumors on the left side of the brain 

85%!!!



RESULTS: 
- in workers who performed FGIP :

- ≈ 2-fold increase risk for brain cancer
mortality (HR=2.55, 95% CI 1.48-4.40)

- modest elevations for incidence of 
breast cancer
(HR=1.16, 95% CI 1.02-1.32)

- observed no elevated risk for cancer of 
the:
thyroid, non-melanoma skin, prostate, 
lung, colon-rectum, or non CLL or 
leukemia

CONCLUSIONS:
elevated risks for brain cancer, breast cancer, and melanoma in 
technologists who performed FGIP



There is an increased rate of health
problems across the years of work, 
especially ater 16 years



Over lead dose 83 micro SV 

Over lead dose 27  micro SV 



“There is, rightly so, a significant focus currently on reducing the patients’
exposure to radiation but mounting evidence suggests that recurrent low dose 
exposure to the practitioner is equally as important”





- Dosimetric information must be 
transfer into examination report

- By February 2018, the Directive has 
to be transposed into national 
legislation of  the Member States of 
the European Union 



- REDUCE FLUOROSCOPY PULSE AND FLUOROGRAPHY FRAME SETTING

(at 7.5 pulses/s, 75% reduction in radiation dose compare to continuous fluoroscopy)

- REDUCE FLUOROSCOPY TIME (Note the number of 5-minutes fluoroscopy notification alarm)

- AVOID REDUNDANT VIEWS

- RESPECT THE DISTANCES

- increase table-height: patient distant from the source

- decrease patient-detector distance

- mantain operator’s distance as far as possible 

from the point of entrance of X-ray into the patient

- MINIMIZE MAGNIFICATION

- USE COLLIMATION (antiscatter grids)

- CHANGE POINT OF X-RAY ENTRY

- AVOID STEEPLY ANGLED OBLIQUE VIEWS

- USE UP TO DATE EQUIPMENT

REDUCING RADIATION DOSE ACCORDING TO THE 
PRINCIPLE OF AS LOW AS REASONABLY ACHIEVABLE 

(ALARA)



for reducing the entrance dose, while maintaining or even enhancing image quality 

The drawback is their high cost which limits its adoption only by the major centers

ClearView

NEW ADVANCED AND SOPHISTICATED TECHNICAL INNOVATION



…IMPROVE WHAT WE GOT!



-45%
-57%

-53%
-57%

No increase

No increase



Intra-operative guidance using fusion imaging
JVS, 2018



- Solution registration found + verified in 3-4 sec
- 20 billion different positions searched after each

on screen fluoro scene change
- 70.000 computing cores
- GPU parallel processing
- Up to 1 Petaflop
- More powerful than most powerful

supercomputer in 2012





• Robust and appropriate standardized operating procedures (“radiation
protection culture”) have to be in place to prevent unintentional overexposures

•Employees who work with FGIP and patients who undergo these procedures
need to be informed on real potential risks and how these risks can be 
minimized

•The improvement of available resources, by optimizing the angiographic 
system settings and training in radiation protection the hybrid operating room 
staff, allowed to significantly reduce the radiation dose, thereby ensuring safer 
EVAR and peripheral procedures both for patients and staff

•New tools and technologies that can help in reducing the dose and 
consequently the risks should be introduced in common practice ASAP

CONCLUSIONS




