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Background: Wi \Ufﬂg

i » Any interventions comes with
- ~ radiation exposure for patients
[ B and clincal staff.
B \ » Interventionalists stand close to
J primary radiation source, but
the risk comes primarly from

scatter radiation deflected by
the patient. ..

————— » Lack of information on the
equivalent doses of the
radiation-sensitive anatomy
(e.g. eye-lens).
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the occupational dose exposure
cranium/eye lens hand body trunk

lower extremity r abdominal i
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Study concept

» Single center, 14 month
» 102 procedures

51 lower extremity 51 abdominal

transarterial chemoembolization

DSA

adrenal venous sampling

ith ithout PTA
e embolizations prior to SIRT

» 58 male
» Majority between 61 and 80 years
» No significant difference in height, weigth or BMI (most patients pre-obese)
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Standardized radiation protection

Interventionalist Room equipment

protective glasses (lead
equivalent of 0.5 mm)
thyroid shielding (0.5 mm)
vest (0.35 mm)

skirt (0.25 mm) by

lead curtain (0.5 mm) on the

patients table on the side of

examiner
movable lead acrylic shield (0.5

mm)
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Dosimeter placement

3 real-timedosimeters

RaySafe i2, Unfors RaySafe AB, Hovas,
Sweden

A N2
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Dosimetry system details

» dose rate range of 40 uSv/h — 300 mSv/h

» dose response time of < 1 second above 100 uSv/h and of <
5 seconds otherwise

» dose equivalent quantity H,(10), which represents the dose
recieved at a 10 mm depth from the skin .
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Dosimetry system details

» The vendor recommends the use of RaySafe i2 dosimeters outside
the protective gear.

» Angular dependency:
dose response variability of £ 5% for 5°, £ 30% for 50%, and +200%/-, 100% for 90° .

» Deep dose equivalent H,(10) is not the primary option for eye lens
and hand dosimetry:

For these measurement sites, obtaining Hy(3) and Hy(0.07) at 3 and 0.07 mm from the
body surface would have been desirable
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Radiation analysis

overall:

median exposure time: 525 seconds [378 — 941 seconds]
dose-area product 18.3 Gy x cm2 [5.3 - 51.2 Gy x cm2]

lower extremity

4625 [258 - 618] 7625 [462 — 1,200]
I 5.3 Gy x cm? [3.6- 7.6] A 51.4Gyx cm2 [39.4 - 111.4)
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Radiation analysis

overall:

median exposure time: 525 seconds [378 — 941 seconds]
dose-area product 18.3 Gy x cm2 [5.3 - 51.2 Gy x cm2]

lower extremity

4625 [258 - 618] almost x2 7625 [462 — 1,200]

_{

% 5.3 Gy X cm* [3.6=7.6] " almost x10 % 51.4 Gy x cm2 [39.4 — 111.4]
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Radiation analysis

Equivalent dose Equivalent dose over time
[uSv] [uSv/min]
Overall m 1
Cranium/eye lens 0.44 (0.06 — 5.92) 0.06 (0.01 —0.41) 2
Body trunk <0.01 (<0.01 —0.46) <0.01 (<0.01 - 0.04)
Supporting hand 35.83 (14.45 - 120.56) 4.42 (1.92 - 10.35)
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Time — corrected equivalent dose

30

E Cranium / eye lens H Body trunk B Dominant hand

N
(¢

N
o

-
o

Equivalent dose per minute [uSv/min]
o o

=

: =

Lower Extremity Abdominal

lower

. abdominal
extremity

0.01uSv/min 0.26uSv/min
[<0.01 - 0.04] [0.08 — 1.25]

¥ v

2.45uSv/min 7.54uSv/min
[1.21 - 4.55] [3.86 —13.13]
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Radiation analysis

Time — corrected equivalent dose

30

E Cranium / eye lens H Body trunk B Dominant hand

lower
extremity

N
(¢

abdominal

for 26 times

N
o

for WI 3 times

higher in abdominal interventions

2.45uSv/min 7.54uSv/min
a [1.21 —4.55] [3.86 —13.13]

0.01uSv/min 0.26uSv/min
[<0.01 - 0.04] [0.08 — 1.25]

-
o

Equivalent dose per minute [uSv/min]
o o

Lower Extremity Abdominal
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Radiation analysis

EURATOM-guideline 2013/59 § 78 (2) StrSchG ..:

» annual equivalent dose for the eye lens: 20mSv
» annual equivalent dose for the hand: 500mSv
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Radiation analysis

EURATOM-guideline

4,158 abdominal procedures
over 250,00 lower extremity
procedures

» annual equivalent

» annual equivalent Sv
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4,158 abdominal procedures

over 250,00 lower extremity
procedures




Conclusion: o \LJJ[(/

Dose monitoring in real time is key to understand the radiation burden of
different anatomical features.

Real-time dosimetry confirmed sufficient radiation protection with the
application of dedicated safety measures even in dose-intensive abdominal
procedures.

Interventionalists’ supporting hands are subjected to the highest radiation
exposure, followed by the cranium/eye lens and the body trunk.
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