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Results of the national remote lung SBRT audits after 1 year 
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1Hasselt University, Centre for Environmental Sciences, Nuclear Technology Centre, Diepenbeek, Belgium 

I. Introduction and purpose 
 
NuTec has started its national remote auditing program for lung SBRT based on the combination of 
alanine/EPR and radiochromic film dosimetry. The goal is to provide an independent assessment of the 
dosimetric accuracy for the SBRT practice of the participating hospitals. 
 

II. Material and methods 
 
Initially the first audits were planned visited but due to the covid-19 pandemic most of the audits were 
performed remotely. The audit consists of a series of basic tests and an E2E test for a lung SBRT case on a 
commercial lung phantom that is preloaded with film/alanine detectors. The tumour volume is simulated 
using a 3D printed mould filled with a silicone mixture. An alanine pellet is placed in the centre of this 
volume. Large film detectors are placed through the target and also on top of the lungs. The films were 
analysed using gamma analysis [1, 2]. The centres that used Acuros with dose to medium (Dm) for the 
dose calculations were also asked to recalculate with dose to water (Dw) for the SBRT plan. Our 
alanine/EPR dosimetry was also validated against the IC chamber of another hospital. Both detectors 
were irradiated simultaneously at 10 cm depth with a 10 x 10 cm² field with 6 MV beams. 4 Gy was 
delivered. Both detectors had an uncertainty of 1 % (k=1). 
 

III. Results and discussion 
 
8 audits are performed up to now. Figure 1 shows the results of the basic tests. 7/8 beams are within 2 % 
for beam output with 5/8 beams being within 1 %. For 1 centre the difference between measurement 
and calculation was higher than 3 % which is under investigation. For the other tests all the differences 
are within 3 %.  
Figure 2 and Figure 3 show the alanine and film results for the E2E tests. The alanine results for 5/8 
beams are within 3 % of the calculated doses. For the other 3 beams the measured dose with the alanine 
detectors was 3 % higher than the calculated doses. Acuros Dm was used for the calculation. When these 
centres recalculated the same plans using Acuros Dw, the alanine results where within 3 % of the 
calculated doses. 
For 6/8 beams the passing rate was higher than 95 % for the film through target (5%/1mm criteria) and 
7/8 beams had a passing rate higher than 95 % for the film on top of the lungs (3%/2mm criteria). For the 
centres that recalculated using Acuros Dw, no trend was observed. 
The comparison of the alanine/EPR dosimetry with the IC dosimetry of the hospital was within 1 %. 
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IV. Conclusions 
 
The results of the basic dosimetry and the complex dosimetry for the SBRT delivery are good. Dose to 
water must be used as dose report mode when Acuros is used for the dose calculation as alanine is 
calibrated in dose -to-water.  
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Figure 1: Results basic tests for 8 audits. The utter left column is the measured output by NuTeC. The other results are corrected 
with the output measurement.  
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Figure 2: Alanine/EPR results for the E2E test for the SBRT delivery of each participating centre. The measured beam output on 
the same day as the SBRT delivery is plotted together. 

 

Figure 3: Film results of the E2E test of the SBRT delivery of each participating centre. 

 
 

-4.0

-3.0

-2.0

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

d
if

fe
re

n
ce

 (
%

) 
fr

o
m

 c
al

cu
la

te
d

 d
o

se

Alanine results E2E tests

SBRT Beam output

0

10

20

30

40

50

60

70

80

90

100

P
as

si
n

g 
ra

te

Film results E2E tests

Through target (5%/1mm) Top of lungs (3%/2mm)


