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PUPOSE

Xoft Axxent Zeiss Intrabeam

Average energy difference vary by 1.7 keV or 5.6% for 50kV operating voltage

Do subtle spectral differences influence RBE?



Relative Biological Effectiveness (RBE)

“Inverse ratio of the amount of radiation required to
produce a given effect compared to a reference
radiation producing the same effect™

Complex guantity determined by:
= Radiation dose
=, No. of fractions
= Dose rate
= Biological system or endpoint
= Radiation quality (Linear energy transfer)



[Linear energy transferin EBS
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s From Semenenko and Stewart, 2006




PUPOSE:

Spectra comparison

— Xoft Axxent @ surface of 4cm applicator

— Zeiss Intrabeam @ surface of 4cm applicator

Intrabeam average
energy: 28.3keV

Axxent average
energy: 29.6keV

20 25 30
Energy (keV)

Average energy differences due to choice of material in anode,

Gold (Intrabeam) vs. Tungsten (Xoft)



\WorkHow

EBS spectra

Spectra comparison

2500 | —Xoft Axient @ surface of 4cm applicator

— Zeiss Intrabeam @ surface of em applicator

Tissue Geometry

500 -




Tissue Geometry
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Electron spectra calculated at edge of sphere using EGSnr¢



\Workflow

Monte Carlo
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COMPTON SCATTER
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Generates electrons with high LET (0.1 — 6keV)



PHOTOELECTRIC ABSORPTION
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PHOTOELECTRIC ABSORPTION

High energy photor
#® Bound electron

® Free electron
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Generates electrons with lower LET (10 — 50keV)



AUGER ABSORPTION
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Generates electrons with highest LET (0.2 — 1keV)



Electron spectra

Zeiss vs. Xoft: electron spectra 10mm

001 17w
-« ¥oft electron
oo J\\—p Compton electrons —_ - Zoice E,emn\
\

0.006 *
8 i Photo-electrons
o

0.004 ‘ < >

)
0.002 i Fasm”"'\q.,n'
‘ I “ n q‘"\‘.a-
s e T
0 10 20 20 40 50

Energy (keV)



01
0.09 1
0.08 -
0.07 1
0.06 1

Prob

0.04 1
0.03 1
0.02 1
0.01 1

0

0.05

Electron spectra

- Auger Electrons (peaks at 0.5keV)
|
Compton electrons
Ifiwoto-elech'ms
. T 1 - ; ———e T
0 10 20 30 40

Energy (keV)

20



\Workflow
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RBE: Results

| Gland | Adipose | Tissue
Distance
from
surface (mm) ~ Source type RBE g, RBE g,
Axxent 1.50 1.54 gy
0 Intrabeam 1.50 1.55 ' '

Spectra
recorder
(spherical)

Applicator
surface



RBES mapping

RBE MAP (1.47 - 1.53)
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RBE: 40k\/ Axxent

40kVp vs 50kVp
— Axxent 50kVp -
— Axxent 40kVp
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Conclusions

Zeiss Intrapeam and Xoft Axxent demonstrate similar RBE g at
all depths and tissues calculated (RBE = 1.5)

Radiation Quality plateau between 30 and 50k\V/p.



