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0 TRS492 (December 2023) - Sisaisen sadehoidon
dosimetria
« HDR *?|r —|ahteet + kaivokammio (K -> A)
 Dosimetry in Brachytherapy — An International Code of
Practice for Secondary Standards Dosimetry Laboratories
and Hospitals | IAEA

« Sairaaloiden nykyinen kaytanto protokollan mukainen!

0 TRS398 (Rev 1, February 2024) - Ulkoiset MV fotoni- ja
elektronikeilat

» Absorbed Dose Determination in External Beam
Rad Io(herapy | IAEA
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Dosimetry in Brachytherapy -
An International Code of
Practice for Secondary
Standards Dosimetry
Laboratories and Hospitals

Absorbed Dose
Determination in External
Beam Radiotherapy

An International Code of Practice
for Dosimetry Based on Standards of
Absorbed Dose To Water

Endorsed by the European Society for Radiotherapy and Oncology

SYIAEA

International Atomic Energy Agency



https://www.iaea.org/publications/15202/dosimetry-in-brachytherapy-an-international-code-of-practice-for-secondary-standards-dosimetry-laboratories-and-hospitals
https://www.iaea.org/publications/15202/dosimetry-in-brachytherapy-an-international-code-of-practice-for-secondary-standards-dosimetry-laboratories-and-hospitals
https://www.iaea.org/publications/15202/dosimetry-in-brachytherapy-an-international-code-of-practice-for-secondary-standards-dosimetry-laboratories-and-hospitals
https://www.iaea.org/publications/15048/absorbed-dose-determination-in-external-beam-radiotherapy

Eri kammio-tyyppeja Suomessa

d PTW33005
= Useita adaptereita eri katetreille

O SIHDR 1000 Plus
» Useita adaptereita eri katetreille
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Eri katetri-tyyppeja

0 LAA 1400-GYN @ 3 mm (Ioytyy)

O Varian GM11002070 @ 3 mm (Ioytyy)
O 4.7Fr VariSource Plastic Tipped Catheter (??)
O Steel needle g 1.7 mm (?7?)

SATEILYTURVAKESKUS
. ' STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY

Universal Applicator incl. plug, D=3mm, L=1400mm

A BEBIG




Kaivokammioiden kalibroinnit

Kalibrointeja

Q eri lahde-tyypeille

O eri adapteri-tyypeille

Q eri aplikaattori-tyypeille

Reference Air Kerma Rate Nrakg = 9.192°10° Gy m’h™ A”

Apparent Activity Naa = 8.356°10™ BgA' or  Ns = 2258 10° CiA”’
Source Type Correction Table

Isotope | Source Type Correction Factor (Ksource)
192) Eckert&Ziegler BEBIG Ir2.A85-2 1.0000

e "} MDS Nordion GammaMed / Varian GammaMedPlus 0.9961

%2 Varian Varisource 0.9829

Co Mucletron Flexisource Co60 1.0330

*Co Eckert&Ziegler BEBIG Co0.A86 | Eckert&Ziegler BEBIG GK60M21 1.0340

Source type correction according: Nsauree = Mrakr X Ksource

Adapter Applicator Kappiicatord " -I1)  Kappiicator- CO)
T33002.1.009 - 1.000 1.000
T33004.1.013 LAA 1400-GYN @ 3 mm 1.019 1.024
T33004.1.012 4.7Fr VariSource Plastic Tipped Catheter 1.019 1.024
T33004.1.013 Varian GM11002070 @ 3 mm 1.029 1.027
T33004.1.013 11-00207 3 mm & steel applicator 1.029 1,027
- Steel needle @ 1.7 mm 0.986 0.976
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Adapter/Applicator correction according: Nagal = Nsourcs X Kapplicator




IAEA TRS492

. . - TABLE 8. SOURCE MODEL CORRECTION FACTORS. k,, , . FOR DIFFERENT TYPES OF HDR AND PDR
Korjauskertoimet eri lahde- I92]R SOURCES FOR USE WITH A STANDARD IMAGING HDR 1000 PLUS WELL-TYPE CHAMBER WITH
' HDR IRIDIUM SOURCE HOLDER MODEL 70010, BASED ON MONTE CARLO CALCULATED CORRECTION
FACTORS FROM [157] WITH AN EXPANDED UNCERTAINTY OF 0.4% (k= 2).
M Elekta _ Elekia Elekta BEBIG Varian Varian Varian
- Flexisource ~ TCrOSelectron o oSelectron 0N 192 GanmaMed  VariSource  GammaMed
d \lial n S| |‘|||DI|? Plus — o HDR [r-192 ﬂ;l mHDR-v2 C:Ilﬁl Plus HDR VS2000 Plus PDR
ammiolie'’! N
: : El}m“i“hﬂegmme 0.996 : 0.997
Q vain yhdelle holderille
. . Elekta microSelectron
d Mille katetrille?? mHDR-v1 (classic)
Elekta microSelectron
mHDR-2

BEBIG HDE Ir-192
GI192M11

Varian GammalMed
Plus HDE

Varian VariSource
VS2000

Varian Gammahed
Plus PDE?

SATEILYTURVAKESKUS
L J STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY 7




IAEA TRS398 (Rev 1)

Ohjeeseen paivitetty ja lisatty mm koo,” {stan}go
0 k,—data paivitetty eri kammiotyypeille
= uutena kammiotyyppina Sun Nuclear SNC600c (Farmer)
= Sun Nuclear SNC350p (tasolevy) — EI DATAA

O lon.kammioiden tilavuuskorjaus FFF fotonikeiloille k
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IAEA TRS398 (Rev 1)

Ohjeeseen paivitetty ja lisatty mm

0 ko —data eri kammiotyypeille esitetty taulukoituna, seka
eksponenttiyhtalon muodossa

TABLE 16. CALCULATED VALUES® OF k, FOR HIGH ENERGY PHOTON BEAMS FOR VARIOUS CYLINDRICAL
IONIZATION CHAMBERS AS A FUNCTION OF THE BEAM QUALITY INDEX TPRy y4 (see Eq. (34)) (cont.)

Beam quality mdex, 'IPRQMG

Ionization chamber type

0.56 0.59 0.62 0.65 0.68 0.70 0.72 0.74 0.76 0.78 0.80 0.82
PTW 30013 1.0007 00084 00056 00020 009876 009840 O0O0R00 00753 00600 00636 00565 009484
Farmer
IBA FCG65-G 1.0004 00000 (0072 00046 00012 (QOB82 O(QOB46 00802 00748 00683 009603 0093507
Farmer
NE 2571 1.0004 009001 00074 (0051 00010 00801 0O856 09813 00761 009697 09618 00322
Farmer
Sun Muclear 1.0004 00003 (0078 09057 09026 (00800 (00866 00823 09770 09703 009620 009517
SNCa00c
Farmer
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IAEA TRS398 (Rev 1) s

Ohjeeseen paivitetty ja lisatty mm

0 ko —data eri kammiotyypeille esitetty taulukoituna, seka
eksponenttiyhtalon muodossa

O

b

a-TPR
1+ &xp[ —_~ a0 ]

o7

TABLE 45. CHAMBER TYPES AND NUMBER OF

MONTE CARLO DERIVED AND EXPERIMENTAL kg DETERMINATIONS
FOR HIGH ENERGY PHOTON BEAMS OF DIFFERENT QUALITIES
(adapted from Ref. [100]) (cont.)

Number of data points Chamber type specific

Iomzation chamber type parameters’
Monte Carlo Experimental a b
IBA FC65-G Farmer 64 20 1.09752 —0.09642
NE 2571 Farmer 126 28 1.08918 —0.09222
PTW 30013 Farmer 65 23 1.18273 —0.13256
Sun Nuclear SNC600c 25 5 1.06800 —0.08485

Farmer?
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IAEA TRS398 (Rev 1)

Ohjeeseen paivitetty ja lisatty mm

0 ko —data eri kammiotyypeille esitetty taulukoituna, seka
eksponenttiyhtalon muodossa

TABLE 20. CALCULATED kg, VALUES® FOR ELECTRON BEAMS, FOR VARIOUS CHAMBER TYPES
CALIBRATED IN ®Co GAMMA RADIATION, AS A FUNCTION OF BEAM QUALITY INDEX R,

L 5
lonization Beam gquality index. R, (g/cm”)
chamber type®

1.0° 14 20 25 30 35 40 45 50 35 6.0 7.0 80 10.0

PTW 34001 Roos  0.9743 0.9645 09518 09428 09340 09281 09222 09171 0.9127 09088 09055 09001 08960 0.8907

IBANACP-02 0.9679 09580 09451 00360 09281 09214 09155 09104 09061 009023 08920 08038 08892 0.85848

TABLE 47. FITTING PARAMETERS FOR kQ FOR ELECTRON BEAMS

_ Rso.p FOR VARIOUS CHAMBER TYPES CALIBRATED IN ®Co GAMMA
kQ,pp =a+ be c (98) RADIATION
Ionization chamber type® a b c

Plane parallel chambers

0.884 0.120 3511

PTW 34001 Roos
SATEILYTURVAKESKUS
L J s u STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY IBA NACP-02 0.879 0.120 3.398




IAEA TRS398 (Rev 1)

Ohjeeseen paivitetty ja lisatty mm
O lon.kammioiden tilavuuskorjaus FFF

fotonikeiloille k,,

TABLE 11. GENERIC VALUES FOR THE VOLUME AVERAGING
CORRECTION FACTOR IN FLATTERING FILTER FREE BEAMS OF
CLINICAL ACCELERATORS

Cavity length, L Beam quality index, TPRyg

100
SDD

ko = 1+(0.0062TPR ) 4, —0.0035]{

T x> (22)

SATEILYTURVAKESKUS
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RADIATION AND NUCLEAR SAFETY AUTHORITY

(em) 0.6 0.63 0.66 0.69 0.72 0.75

0.5 1.000 1.000 1.000 1.000 1.000 1.000
1.0 1.000 1.000 1.000 1.001 1.001 1.001
1.5 1.000 1.001 1.001 1.001 1.002 1.002
20 1.000 1.001 1.002 1.002 1.003 1.004
2.5 1.001 1.002 1.003 1.004 1.005 1.006

It can be seen from Table 11 that the volume averaging effect is most
pronounced for ionization chambers with a long cavity (e.g. Farmer type
chambers with L = 2.5 cm) and in FFF beams of higher energy. Therefore, it
1s recommended to use ilonization chambers with a short cavity for dose
measurements in FFF beams for which the correction factor £ is close to 1.0
and can often be neglected.
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