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9 active electronic dosimeters mimicking
the positions of the staff members in the
Hybrid OR during the procedure

1) KNOW YOUR ENEMY

TIME – DISTANCE -
SHIELDING

THE RADIATION 
SOURCE FOR THE 
PATIENT IS THE X-RAY 
TUBE

THE RADIATION 
SOURCE FOR THE 
PATIENT IS THE X-RAY 
TUBE

FOR THE STAFF IT IS THE 
PATIENT
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2) USE PROTECTION
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LOW-
DOSE 
FLUORO,
µGy/h

With the lead
equivalent personal
protection, the
radiation doses
decrease over 95% as
can be seen here:
Red figures are doses
per hour with low dose
fluoro without
protection and yellow
figures with Zero
Gravity protection
system

90% 35%

2 %

EYE PROTECTION IS IMPORTANT
RADIATION INDUCES CATARACT EASIER THAN EARLIER 
BELIEVED

If you use your normal glasses, 90% of the radiation comes through
compared to only 35% if you use ”led” glasses and 2% if you use 5 cm lead equivalent eye shield.

Randomized trial: radiation during basic EVAR
-No clinically significant difference
-Less rdiation to breast in no 1
-Less radiation to the assistant eyes in no 2

1. 2. 
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Single use lead cover decreases
radiation by 84%



19.11.2024

3

3)OPTIMIZE YOUR WEAPON 
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There is no need to use high dose
fluoro if you utilize the technical

phenomenons of your hi-tec c-arm,
such as fusion image guidance

USE LOWEST POSSIBLE PULSED FLUOROSCOPY DOSE AND 
PULSE RATES:

20 % < 100 % < 165 %
Low-dose Normal High-dose

When you use the lowest possible pulsed fluoroscopy dose and pulse rates, the radiation dose is fifth
from the normal settings. If you use high dose, the radiation dose is 165% of the normal setting

Fluorofade                         x 1.1
Road-map                                                 x 3
Cone-beam CT                                         x 80
Field size decreasing to 25% 
    with collimator blades         x 0.52
Magnification:

• Zoom #2  x 0.95
• Zoom #3  x 1.07
• Zoom #4 x 2.02
• Zoom #5  x 2.32

When you want to use assistance 
with navigation, use fluorofade 
rather than road map as road 
map increases radiation 
300% compared to normal 
setting when in turn fuorofade 
increases it 10%

Fluorofade                         x 1.1
Road-map                                                 x 3
Cone-beam CT                                         x 80
Field size decreasing to 25% 
    with collimator blades         x 0.52
Magnification:

• Zoom #2  x 0.95
• Zoom #3  x 1.07
• Zoom #4 x 2.02
• Zoom #5  x 2.32

When you decrease field 
size to 25% with collimator 
blades, radiation dose 
decreases 50%

Fluorofade                         x 1.1
Road-map                                                 x 3
Cone-beam CT                                         x 80
Field size decreasing to 25% 
    with collimator blades         x 0.52
Magnification:

• Zoom #2  x 0.95
• Zoom #3  x 1.07
• Zoom #4 x 2.02
• Zoom #5  x 2.32

Zooming does not increase 
the radiation too much due 
to the fact that in the bigger 
magnifications the field size 
is smaller



19.11.2024

4

4) LEAVE THE ROOM WHEN DOING 
ANGIO RUNS

4) LEAVE THE ROOM WHEN DOING 
ANGIO RUNS

THE RADIATION EXCEEDS  x 30-40 
COMPARED WITH LOW-DOSE 
FLUORO

4) LEAVE THE ROOM WHEN DOING 
ANGIO RUNS

THE RADIATION EXCEEDS  x 30-40 
COMPARED WITH LOW-DOSE 
FLUORO

ONE ANGIO RUN CORRESPONDS 
APPROX 10 MINUTES OF FLUORO

5) DISTANCE IS YOUR FRIEND: STEP BACK WHEN 
POSSIBLE

1/d2

ONE STEP BACK MAY REDUCE YOUR RADIATION 
DOSE BY 75%

Completion control with CBCT is beneficial, but high radiation to
the patient has been a concern. In Helsinki, we wanted to optimise
The exposure parameters to decrease radiation.
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THANK YOU

CAN WE GET RID OF RADIATION?
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CAN WE GET RID OF RADIATION?
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-84% 

-95% 

-64% 

-84% 


