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Purpose: To identify and consolidate 
contemporary dosimetric performance data 
for Elekta linear accelerators (linac) including 
specialized beams such as flattening-filter 
free (FFF) beams, which were not included in 
the original IROC reference dosimetry 
dataset.

Methods: Dosimetric data for Elekta linacs 
were aggregated from IROC’s site visits 
conducted from 2012 to 2026. Point 
measurements were acquired in a water 
phantom at a source-to-surface distance of 
100 cm and included percent depth dose, 
output factors, off-axis factors, and wedge 
factors for 6, 10, 15, and 18 MV flattened 
beams as well as 6 MV FFF and 10 MV FFF 
beams. Dosimetric characteristics were 
summarized according to beam energy and 
parameter group. Comparability of 
dosimetric characteristics among linac 
models was evaluated using descriptive 
statistics and a predefined clinical criterion.

Results: We analyzed a total of 13 Agility-
equipped Elekta linac models at 8 
institutions, consisting of Versa HD (n = 7), 
Infinity (n = 5), and Synergy (n = 1) models. 
Most dosimetric parameters exhibited low 
variability, with coefficients of variation 
generally below 2% across evaluated beam 
energies. We incorporated data for the 6 FFF 
and 10 FFF beams into the updated dataset. 
Wedge factors exhibited the greatest 
variability among the evaluated parameters, 
with coefficients of variation up to  3.4%. We 
observed no clear dependence of wedge 
factors on beam energy or installation year.

Conclusions: Assessment of the dosimetric 
performance of Elekta linacs strengthens 
IROC’s ability to provide accurate and 
targeted feedback to institutions receiving 
both on-site and virtual dosimetry review 
audits. In addition, the updated reference 
dosimetry dataset for Elekta linacs will 
provide institutions with a valuable quality 
assurance resource for independent dose 
verification of their clinical treatment 
systems. Caution is required when evaluating 
wedge factors as these show highly variable 
values.

• We compiled and analyzed data from IROC site visits to 
create an updated reference photon dosimetry dataset 
for contemporary Elekta linacs with Agility head 
configurations. 

• This dataset may serve as a secondary check 
commissioning measurements and as a guide for 
understanding the expected variability of several 
critical parameters used in beam modeling. 

• Wedge factors exhibited the greatest variability among 
other evaluated test parameters and should receive 
particular attention during measurement, modeling, 
and validation.

• A standard dosimetry dataset for Elekta linear 
accelerators was previously published by Kerns et al. 
(2018), describing the expected dosimetric performance 
of these machines based on IROC’s on-site  dosimetry 
audits.  

• This dosimetry dataset  allows  institutions  to  compare 
their  own  relative  dosimetric  measurements against 
IROC’s  data and serves as a reference dataset for 
virtual dosimetry audits performed by IROC globally. 

• However, given the historic nature of the initial 
reference dataset and the rapid technological changes 
in radiotherapy, incorporating more recent results and 
newer machine types and novel radiotherapy beams is 
essential.

• This work creates an updated reference photon 
dosimetry dataset for Agility-equipped Elekta linacs 
using IROC’s on-site audit measurements, including 
those of flattening filter-free beams (FFF) that were 
not reported in the previously published Elekta 
reference dataset.
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Table 1. Summary of the measured dosimetric parameters for Agility-equipped Elekta linacs by beam energy.

Figure 1. Wedge factors as a function of linac installation year for Agility-equipped Elekta linacs.

Most dosimetric parameters showed low variability and similar performance, with coefficients of 
variation within ±2% across evaluated beam energies. Wedge factors showed the greatest 
variability among the evaluated parameters, reaching up to 3.4%.

The 10 MV beam showed higher wedge factors compared with the other flattened beams. 
However, wedge factors did not demonstrate a consistent dependence on beam energy or linac 
installation year.
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