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INTRODUCTION
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• Motivation
• Methodology
• Results and Discussion



Radiotherapy is a cancer treatment 
that uses high doses of radiation to 
kill cancer cells and shrink tumors.
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SMALL FIELD 
RADIOTHERAPY

Small-field radiotherapy was 
proposed in 1951 by the 

Swedish neurosurgeon Leksell 
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MATERIALS AND 
METHODS 
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MP3-M SYSTEM AND SEMIFLEX IONIZATION CHAMBER

(PTW, type 31010) 



RADIOCHROMIC FILM
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CONDITIONS EXPERIMENTAL DATA



MEASUREMENTS WITH EBT3 RADIOCHROMIC FILMS 



MONTE CARLO 
SIMULATION 
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LINEAR ACCELERATOR SIMULATION 



PHASE SPACE IN PRIMO

phase space contains 
information charge, 
energy, position of 
each particle.

beam characteristics 
such as energy 

distribution, particle 
fluence and energy 

fluence





RESULTS

04



2x2cm2
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Field PDD

(10 cm 

depth)

(20 cm 

depth)

(30 cm

depth)

10x10
0.17% 0.66% 0.06%

4x4 0.11% 0.70% 0.03%

2x2 0.21% 0.93% 0.12%

∆𝒅 𝒑 =
𝒅𝒆 𝒑 − 𝒅𝒄(𝒑)

𝒅𝒆
𝒎𝒂𝒙 𝟏𝟎𝟎
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After irradiation, radiochromic films need to

be scanned and converted to dose.

A multichannel is the best option, as it

offers the selection of the red color channel

for greater sensitivity at lower doses and

the blue and green color channel for higher

doses.
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Gamma index 
within the field

Gamma index in 
the penumbra 

region

Percentage of 
points that pass 

the test (3%, 
3mm)

field Inplane Crossplane Inplane Crossplane Inplane Crossplane

MEASURE 2x2 0.33 0.37 0.54 0.64 97.6 96.3

MEASURE 4x4 0.22 0.28 0.36 0.43 97.8 96.4

MEASURE 10x10 0.21 0.24 0.26 0.35 98.7 97.9

𝐼𝑓 𝛾 𝑟𝑚 ≤ 1 𝑝𝑎𝑠𝑠

𝐼𝑓 𝛾 𝑟𝑚 > 1 𝑑𝑜𝑒𝑠𝑛´𝑡 𝑝𝑎𝑠𝑠



DOSE MAP
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Gamma index 
within the field

Gamma index in 
the penumbra 

region

Percentage of 
points that pass 

the test (3%, 
3mm)

field inplane Crossplane inplane Crossplane inplane Crossplane

MEASURE 2x2 0.16 0.26 0.54 0.64 97.6 97.3

MEASURE 4x4 0.12 0.18 0.20 0.36 97.8 97.3

MEASURE 10x10 0.09 0.10 0.18 0.23 98.9 98.9

𝐼𝑓 𝛾 𝑟𝑚 ≤ 1 𝑝𝑎𝑠𝑠

𝐼𝑓 𝛾 𝑟𝑚 > 1 𝑑𝑜𝑒𝑠𝑛´𝑡 𝑝𝑎𝑠𝑠
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THANKS

Do you have any 
questions?


