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+ to investigate the radiation exposure
parameters of paediatric patients as a
function of age and type of intervention

« to estimate the stochastic risk

« to establish baseline operation values and
prepare future optimisation strategies on
dose and image quality

SIEMENS AXIOM Artis dBC

Liw | Ciwmrem | NQiemten | Qseeres | W et | S bt |

[r——
LR e N i ) ke
—

—
e . Rembo s R T —
e Chn ¢ et e l—Jh’_

Codunaacen
i
I

http://lwww.stuk.fi/pcxmc

Bama' Borgmans, Gaf

M08 18148138

FIE T

Sa 0P T-Mevo6d 33iSHi58
S datywt 4dmmy  SLAD  ooEA 14IF

Sa NOFSE  7-Movood 33.88e58
3 satyms T.dmdy RaLAn  GoEA 143F

T datyms 3.wmdy  GLAD  GoEA 14IF

Sh_kstyme 1damy RILAD | GORA 14IF

Syme 1Ndy | GEAD | GORA 24P

S dsyme 33 dedy BILAD | GORA T4AF

INNedyet 3.Gedy  GLAD  GRA 4P

ST Nedyet  3.beGy BLAD  GCHA AP

the oo
e | Changs Spochum  Coteutatn doves | 55 g | B Savean | &
oy bl poteeaial T WY Filtvation: 557 s A1+ 0.3 men Cu
Ao amgle: B e
" [T T 7 e — |
Lanai. 12renTay 2 [; iE]
Sk e o s b iz
g g QAU 60T 10 Gal E=3
o i 37 ot Lo e rimitre b}
Lt gorem 2134072 1z Lumwes Lz et 23
n T o frossy 7
caruiae 2350471 s nenn 41
bt BOSTIR 13 Aukarialy ar
Uppes am bones LM 05 Timus as
bones. by ] or Derosham ar
I i QIR0 15 Th 8
g b bt oI e} i s
ik o B 3, ar Tosten ns
Limrens bo bt 00047 zm L 1ne
O T i a3
! AT EAEETY 03 Forrraruir vl a1
Mimmits 12060723 a7 Tonsl Dody an
sarmirs o3 e o maes a1
Sromach 0249 12 Shelmton a1
Spieen Jnmaar o Ciiecave dove .30 as
[ = 0s Abs hachion 151 4181427 y|
4l | o
http://lwww.stuk.fi/pcxmc



5 [ewwen | wm |
o [ewnm | e
o [t | we |
o [ v ||
e oo | ww |
[ [owoen | ww |

Total 273 patients = 126 diagnostic + 147 therapeutic interventions

ballon dilatation of pulmonary BD-PV
valve

D
ballon dilatation of peripheral
BD-PS
pulmonary stenosis
balloon dilatation for coarctation
BD-R
of the aorta
stent implantation
occlusion of patent ductus
anteriosus
closure of atrial septal defect A
closure of ventricular septal
defect
combination of at least 2
Complex
procedures from above
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Fluoroscopy
time (minutes)

0-30 1-12
days months

>1-3
years

Median
IQR (75th-25th)

9 8
16-5

19
19,5-5,5

Median
IQR (75th-25th)

9,5
10-4,25

3
55-15

+ Median
IQR (75th-25th)

16,5
24,25-13,5

16
245-95

01-30d
0112 m
013y
035y
510y
H10-15y

75th  Percentiles

Author

Population

DAP (Gycm?)

E (mSv)

Boothroyd
(1997)

30D+20T
(2-18y)

5.6-43 (D)
1.3-202.4 ()

no

Entrance dose
with TLD
Included Ephy

DAP
(Gyem?)

1-12
months

>3-5
years

>5-10
years

>10-75
years

Median
IQR (75th-25th)

3,5
52-23

59
16-3,9

11
14,6 -6.7

26,5
40,3-15,4

Median
IQR (75th-25th)

5,1
11,2-2,7

64
1,5-1,7

20,2
34,714

+ Median
IQR (75th-25th)

9,5
22-5

1741
27-9,7

46.8
744 -28,7

25th

50th

51

01-30d
0112 m
01-3y
03-5y

H10-

oy
15y

L
75th Percentiles

75th E (mSv) per type of therapeutic procedure

ASD 5.8
$18.3

PDA 8.
VSD 20,4

9 BD-PV 16.9

BD-PS 22

DCF = E / DAP (mSv/Gycm?)

BD-R 17.6
Complex 39.4

DCF 0 - 30 days

(mean  SD)

1-12
months

>1-3
years

>3-5
years

>5-10
years

years

Rassow (2000)

2114 (0-21y)

6.2-36

90% < 18 mSv
for neonates

8 age groups
DCF from Hart
5 percentiles

3,61%0,79

2,19 £ 0,58

1,21£0,26

0,91+0,19

0,71+0,16

0,41 %0,16

Schultz (2003)

Small sample

4.45 (D Oy)
18.8 (ASD, 6y)

74
6.6

MCNP & PCXMC

3,3140,81

2,17 £ 0,62

1,11£0,25

0,87 £0,17

0,65+0,16

0,39+0,13

Bacher (2004)

28D+32T
(0-10y)

0.96-14.6 (D)
0.4-20.4(T)

0.6 - 23.2 (D)
1-37(T)

Global DCF
depending on
filtration

+ 3,47 £ 0,61

all procedure

2,18 £ 0,61

1,16+ 0,25

0.91+0,17

0.7%0,16

0,39 £0,14

Onnasch
(2006)

2859
(1.5- 115 kg)
217 adults with CHD

DAP/Kg
0.81D
116 T

Estimated
using DCFs of
Schmidt

3 X-ray systems

Nickoloff
(2007)

FPD - of

with 15-30cm acrylic plastic
7-75 mSv (D) & 17 - 170 mSv (T)

DCF Schmidt (Phys

.Med.Biol. 45

2000)

Oy

1y |5y

10y

15y

PA

2,050

0,815 | 0,415

0,241

0,129

LAT

2,337

1,156 | 0,641

0,381

0,215

65 kV, 8°, 3 mm Al - 3.5 mmAl + 0,1 mmCu 1 27% PA, 24% LAT




Doses in peadiatric patients in the cath lab can be
high. These patients are subject to various
diagnostic and therapeutic procedures during
growth period. It is important to verify typical dose
levels

We propose to use a DRL based on DAP and/or E

Local DRLs in terms of DAP is the 1st step in
implementation of the ALARA principle and gives
clear guidance to the interventional cardiologist

» For estimation of E - to use equipment specific DCF
(make sure your spectra and geometry match with
the published conditions or personalize the
calculations using, as an example, PCXMC)

For dose survey studies, all available technical data
of the Dicom header or the patient dose reports
could be used, but today it remains a time
consuming activity (transfer of data and linking
technical and clinical data should & could be further
optimized)

Modern cardiac imaging equipment has the potential
of dose saving if it is optimally utilized (choosing the
right selectable settings !!)

« Division in age bands is relevant

« Distinction between  diagnostic  and
therapeutic procedure is relevant

« With larger databases, it may be relevant to
propose DRLs for the different types of
therapeutic procedure

» For easy communication to the medical staff,
a single DRL for diagnostic and therapeutic
procedures per age band is recommended




