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Small Field Dosimetry Problem
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Dosimetric Variation with Detectors What iS a Small Fleld‘?

Total scatter factor with various detectors

¢ Lack of charged particle
* Dependent on the range of secondary
electrons
* Photon energy
+¢ Collimator setting that obstructs the
source size

+¢ Detector is comparable to the field size
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Source Size, Modern Machines
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IAEA/AAPM Proposed Pathway Why So Much of Fuss?

REFERENCE DOSIMETRY ®  RELATIVE DOSIMETRY Reference (ref) conditions cannot be achieved for most
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Meaning of k in Micro-Chambers

Relative Dosimetry

fmsr — fmsr fmsr 7 fmf
D =M Q N DW~Q0kQ,Q0kas.~ Q

w, Q msr msr

(D2, )/me)

_ (Output)

rel

) (Reading)

rel

P

flin

)

w,air ) fmsr * " msr

w,air ) felin ©

kfchmfmsr - S
Qulin-Qusr (S

1UDas (12)




Indra J. Das/ Small Fields (Page-3)

Radiological Parameters

Stopping Power Ratio

INSTITUTE 0F PHYSICS PURLISHING PHYSICS 1% MEDICING AND Bio

Phys. Med_ Biol 4% (2003) 2051-2099 PIL S003 11540361152
Ionization chamber dosimetry of small photon fields:
a Monte Carlo study on stopp s for
radiosurgery and IMRT beams

St TP sie

Beam Ratio Ratio
qulity  Andrco This  thiswork/ Andreo This  this work/
6 MV beams (TPRy0) (1994)* work  Andeo (1994 work  Andreo Configuration

Blckta SL-18

F Sanchez-Doblad Andr R Ca 2, M Peruc
R Arrans', L Nofiez?, E Mainegra®, J I Lag id E Carrasco argery
10 x 10 em? 0690 1188 figure 1(a)
3 o 1.0 ¢m diamcter A155 7 . figure 1(b)
e e B 1 0.3 cm diameter 5 figure lic)
H 3 1 Sum e Prims MILC
3 2., | - . X
1 "E Iy 1.1221 10 10.cm? 122 1.0880 figure 1(d)
[ s b m? imegular 1.1203 figure lic)
i 3 e L . on-axis
s H Y 2 x 2em? imegular 11250 1003 figure 1(f)
- .
i E a0 " A 8cm off-axis
i 3 % 1.1201 ‘_a MLC transmission 11300 1.008 figore 16)
i . S IMRT beam L1201 0999 figure 12
:i g 2mi0 (10 x 10 cm? approx )
§
H Y . *These are the values in the IAEA TRS-398 code of practice (Andreo et al
dw o 1 2 ]
E T s G Ny :
ey bl ey e Energy [MeV] Sanchez-Deblado et al, Phy. Med. Biol., 48, 2081, 2003

AN (VIVERST UDas (14) INiANA DN

Cyber Knife Dosimetry Correction Factors
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— Linac 6X, 10 x 10 em
(Eav-1.73 Mev)

Stoppng power ratos

10 men ol

Correction Factor depends on:
Field size

Normakzed photon fluenca

% %
Depth in waer {c)

to 20 80 40 50
Photon energy (MeV)

Source size (FV
Detector type

10 man ol

1017
1013

Dioda detector
lonization chamber
Galculated (water)

Dismced
FWHM (i) Somcdl 7.5 mm ol

14 1086 1001

“ 18 3 1007

|
ubes 1 Francescon, et al Med Phys 35, 504, 2008 i o

Circuar colmatorsize (em| ).

k -f::hn 3 )i msr

Oua-Oux Of Linear ( ian)

Siemens: PTW diode 60012
Elekia; PTW diode 60012 Implementing a newly proposed Monte Carlo based small field dosimetry
Siemens; Exradin A16 formalism for a comprehensive set of diode detectors
Elekta; Exradin A16

—— Siemens; Sun Nuclear Dedge

G. Cranmer-Sargison®)

mens of Medical Physics, Saskatchewan Cancer Agency, Saskatoon, Saskarchewan SN 4
Elekta; Sun Nuclear Dedge Physics, Le f iy
Siemens; PTW Pinpoint 31014
Elekta; PTW Pinpoint 31014

S— Siemens: PTW microLion . of Medical Physics and Engincering, St James's University Haspital, Leeds LS9 7TF

= Elek roLion

sics, Leeds Institute of Genetics, He d Therapeutics, University of Leeds

e
=
)
134
S
&
o
S
=
134
o
=}
3
&)

Cancer Agency, S S n . Canada and
versity of Sask STN 562

s, University y NSW 2006, Austral
ics, University of Leed

15 20 (Received 21 April 20 ised 11 October 2011; accepted for publication 14 October 201 1.
. . published 23 Novenher 201 1)
Field size (mm)

Ubas (17) Francescon et al Med Phys,38, 6513, 2011 ‘q,! J Med. Ph_V& 38(12), 6992, 2011




Indra J. Das/ Small Fields (Page-4)

- Jetin s Jmse
Detin -2

of Linear Accelerators
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Calculation of ké"l" _’*3‘ for several small detectors and for two linear
accelerators using Monte Carlo simulations
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New Published data From IAEA

Detector to detector corrections: A comprehensive experimental study
of detector specific correction factors for beam output measurements
for small radiotherapy beams

Paulina Grochowska
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Correction Factors

Tain V. Detector cormection

radiotharapy beams.
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Correction in Profile (OAR)
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| Sormectioniess sosimetry of onatandara Machine, Cone & Depth?

the usability of radiation detectors

Can small field diode correction factors be applied universally?

Paul ZY. Liu*>*, Natalka Suchowerska ", David R. McKenzie *

35chool of Physics, The University of Sydney; and ® Department of Radiation Oncology, Chris 0'Brien Lifehouse, Camperdown, Australia

Radiotherapy Oncology, 112, 442-446, 2014
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Validity of Proposed Method Summar
Understand the limit of small field

Focal spot issues

Detectors that are water equivalent like,
MicroLion, MicroDiamond and Plastic
Scintillators are best suited

Use proper correction factors to correct
detector response to correct for the dose

Watch for IAEA and TG-155 guidelines
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