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Conclusion  
Among the investigated AE and RP models, those 
including both treatment and patient characteristics in 
addition to dose overall performed better than ‘dose only 
models’. Apart from esophageal and lung Dmean we will 
consider age, obstructive lung disease, primary tumor 
location, smoking status (RP), and chemotherapy timing 
(AE, RP) for patient-specific dose-escalation in stage III 
NSCLC. Since predictive power of the investigated RP 
models proved limited, we are currently investigating 
additional variables in modeling this complication.  
 
PO-0998  Feasibility study for high energy photon small 
beam dosimetry audits using OSL and RPL dosimeters 
T. Bokulic1, P. Kazantsev1, P. Wesolowska1, W. Lechner2, 
J. Izewska1 
1International Atomic Energy Agency, Dosimetry and 
Medical Radiation Physics Section, Vienna, Austria 
2Medical University of Vienna / AKH Wien, Department of 
Radiation Oncology, Vienna, Austria 
 
Purpose or Objective  
A feasibility quality audit study was designed with the 
objective to: (a) measure high energy photon small beam 
output factors (OF) with radiophotoluminescent 
dosimeters (RPLDs), optically stimulated luminescence 
dosimeters (OSLDs) and a pinpoint ionization chamber 
(IC) and verify their agreement with the treatment 
planning system (TPS) calculated OFs and the reference 
dataset based on measurements in a number of 
radiotherapy centres, and (b) check the agreement of 
beam profiles obtained from the (TPS) modelled dose 
profiles and from the 2D dose distributions measured with 
gafchromic films.  
Material and Methods  
RPL glass rod GD-302M (Asahi Glass Co.) and NanoDot 
OSLDs from Landauer dosimeters were used in small 
beam OF measurements. The response of solid state 
dosimeters was validated through measurements with the 
pinpoint IC (PTW31014). Small field output factors were 

measured in a scanning water phantom (10 cm depth,100 
cm SSD) for the field sizes varied from 1×1 cm2 to 6×6 cm2 
using the RPLD, OSLD, pinpoint IC and film with an in-
house designed holder to fit each dosimeter type. 
Irradiations were done in 6 MV photon beam from Elekta 
Versa HD, Agility MLC. Field profiles for 1x1 cm2 and 2x2 
cm2 field sizes modelled by the TPS (iPlan RT Dose, XVMC 
algorithm) were verified using EBT3 gafchromic films. 
Measurements were corrected for the volume averaging 
effects and the IC measurements were also corrected for 
beam perturbation related to non-water equivalence of 
the chamber’s air cavity.  
Results  
The RPLD, OSLD and IC measured small field output 
factors as a function of the field size, normalized to a 
10×10 cm2 field showed the agreement within 1% with the 
TPS calculated and the reference data for field sizes 
larger than 1x1 cm2 (Fig.). For 1x1 cm2 field size the 
same agreement was within 2%. Very good match of the 
profiles determined from gafchromic films and the TPS 
modeled profiles were observed for 1x1 cm2 and 2x2 cm2 
field sizes. RPLDs were chosen for the subsequent 
multicenter pilot testing of the audit methodology since 
the readout area of the RPLD is sufficiently small to fall 
within the flat part of the dose distribution represented 
by the film profiles, requiring therefore no volume 
averaging correction. 
 

Conclusion  
RPL and OSL dosimetry systems combined with practical 
dosimeter holders for accurate dosimeter positioning 
during irradiation were successfully tested in the 
feasibility quality audit study of small photon fields. 
Good agreement of small photon beam output factors 
measured for a range of field sizes with RPLDs, OSLDs and 
a pinpoint IC, with TPS calculated and the reference 
small beam output factor dataset were found. The film 
dose profiles and TPS modeled profiles matched very well 
indicating that the TPS was accurately modeled. The 
methodology for small beam dosimetry quality audit is 
planned to be assessed in a multicenter pilot audit study. 
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Purpose or Objective  
The use of IMRT and VMAT has driven an increase in the 
number of organs at risk (OAR) that clinicians contour. 
These highly conformal plans create steep dose gradients 
which demand accurate delineation of OARs to ensure 
they are spared, particularly in stereotactic planning 
where high dose per fractions are delivered. Delineation 
takes an increasing proportion of clinician’s time and to 
reduce this burden auto-contouring is being utilised more 
frequently. This work evaluates five auto-contouring 
platforms for CT delineation of brain Stereotactic 
Radiosurgery (SRS) patients. 
Material and Methods  
The five systems investigated were Smart Probabilistic 
Image Contouring Engine (SPICE) within Pinnacle 9.10 
(Philips Radiation Oncology, Andover), Mirada RTx v1.6 
(Mirada Medical, Oxford), ADMIRE v1.13.5 (Elekta AB, 
Stockholm), Velocity v3.2.1 (Varian Medical Systems, Palo 
Alto) and RayStation v6 (RaySearch Medical Laboratories, 
Stockholm). All of the systems apart from SPICE allowed 
an atlas to be defined, using local data corresponding to 
local contouring protocols. Our atlas was created using 13 
SRS Brain VMAT patients with clinician approved 
contours. This atlas was used to auto-contour 5 additional 
patients (on CT: 0.5mm axial resolution and 1mm slice 
thickness) using each system. The auto-contours were 
compared to the clinician contours using DICE and 
Distance to Agreement (DTA). Due to the local clinical 
workflow the auto-contours from Mirada were also 
assessed by clinicians for clinical suitability. 
Results  
An overall comparison to the clinician drawn contours 
using is shown in Figure 1). The ADMIRE software had the 
lowest mean over the 5 patients for average DTA (1.6mm) 
for the brainstem and optic chiasm. SPICE had the highest 
DTA (2.8mm) over the 5 patients for these structures but 
had the lowest DTA for the eyes and optic nerves with 
0.9mm and 1.4mm respectively. However, ADMIRE is 
currently research only software, meaning that the best 
clinical software for the brainstem was Mirada with a DTA 
of 2.0mm. The clinical assessment of the Mirada auto-
contours showed that these are acceptable with only 
minor editing. 

Conclusion  
The auto-contours produced by four of the five systems 
were broadly comparable over the 5 patients analysed. 
However, the contours produced by SPICE were 
significantly worse for brainstem and optic chiasm than 
the other systems, which is expected as it uses a generic 
atlas. Initial analysis indicates that ADMIRE overall 
produced the contours most similar to the clinician drawn 
contours, with Mirada, RayStation and Velocity having 
varying degrees of success for different OARs. None of 
the systems contoured the optic chasm well and all 

showed large variation, this is difficult to contour on CT 
so this is not unexpected. Further work needs to be done 
to expand the sample of patients and extend this work to 
other treatment groups. 
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Purpose or Objective  
Modulation indexes (MIs), computed from the dicom 
rtplan files, are scores for measuring plan complexity and 
could predict dosimetric accuracy of intensity modulated 
plans. In this work, different MIs for liver SBRT were 
evaluated, with the aim to find correlations between MIs, 
dosimetric, and planning parameters. 
Material and Methods  
Four Liver SBRT plans optimized by 7 planners with VMAT 
were analyzed. Linac model, TPS, and MLC thickness 
(Leaf DIM), for the 7 centers, are reported in table 1. 
Dose prescription was 75Gy in 3 fractions. Major 
constraint for liver was: at least 700 cm3 should receive 
<15Gy. Quality Index (QI) was defined as (PTV mean 
dose)/(liver mean dose), Homogeneity Index (HI) was 
computed as D2%/D98%, Dose Spillage (DS) was computed 
as V50%/PTVvol. MIs used in this work were: mean gantry 
speed variation (MGS), mean dose rate variation (MRR), 
two parameters quantifying the modulation of leaf speed 
and acceleration (MLspeed, MLacc defined in Park et al. 
Phys. Med. Biol. 59 (2014) 7315), and a global modulation 
index that considers in a single parameter gantry speed, 
leaf speed and acceleration (MItot defined in Park et al.). 
Spearman rank test was computed for assessing 




