[bookmark: _GoBack]Supplementary material: Pre-visit and on-site visit activities
The pre-visit activities include:
(1) creating a clinically acceptable treatment plan based on SHANE phantom CT data, structures and prescriptions provided by the auditor;
(2) performing local patient-specific QA procedure for the created treatment plan;
(3) calculating a set of small field output factors for MLC defined field sizes of 10×10 cm2, 6×6 cm2, 4×4 cm2, 3×3 cm2 and 2×2 cm2 and comparing them with the reference datasets [1-3];
(4) calculating cross-plane and in-plane profiles of an MLC collimated 2×2 cm2 field and comparing their characteristics with measured values;
(5) extracting MLC configuration data from TPS and performing an MLC QA test such as picket fence or band test to quantitatively evaluate the MLC calibration and performance.
The on-site activities include:
(1) CT scanning of the phantom following the local protocol for H&N IMRT/VMAT (including verification of the local CT-to-RED curve);
(2) registering the images and copying the structure set and plan onto the new CT images (including verification of structures’ volumes);
(3) recalculating and possibly reoptimizing the treatment plan generated during the pre-visit phase on the new CT data set (including verification of achieved doses for PTVs and OARs);
(4) performing local patient-specific QA procedure for the final treatment plan;
(5) reference beam output check in a slab phantom;
(6) film calibration irradiation in a slab phantom;
(7) film irradiation for profile measurement of a MLC collimated 2×2 cm2 field in a slab phantom;
(8) film irradiation for MLC QA test (in a slab phantom or using EPID);
(9) ion chamber and film measurements in the SHANE phantom according to the final treatment plan.
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Supplementary Table 1.
Dose-volume constraints for the H&N plan.	
	Structure
	Volume
	Dose
	Planning priority*

	PTV_7000 (primary nasopharynx)
	98%
	>90% (63.0 Gy)
	 2

	
	95%
	>95% (66.5 Gy)
	

	
	50%
	=100% (70.0Gy)
	

	
	2%
	<107% (74.9 Gy)
	

	PTVn1_6000 (involved nodes)
	98%
	>90% (54.0Gy)
	3

	
	95%
	>95% (57.0Gy)
	

	
	50%
	60.0-62.0 Gy
	

	PTVn2_5400 (elective nodes)
	98%
	>90% (48.6Gy)
	4

	
	95%
	>95% (51.3Gy)
	

	
	50%
	54.0-56.0 Gy
	

	SpinalCord
	2%
	<45Gy
	1

	SpinalCord_03
	2%
	<50Gy
	1

	BrainStem
	2%
	<50Gy
	1

	BrainStem _03
	2%
	<55Gy
	1

	Parotid_L
	Mean
	<24Gy
	5

	Parotid_R
	Mean
	as low as possible
	6

	* 1 – highest priority, 6 – lowest priority




Supplementary Table 2.
Radiotherapy equipment tested in the treatment planning review.
	Linac
	TPS
	Algorithm*
	Technique
	Nr of plans checked

	Varian
	Eclipse
	AAA
	dMLC
	9

	
	
	
	SnS
	1

	
	
	
	VMAT
	8

	
	
	PBC
	dMLC
	1

	
	
	
	VMAT
	2

	
	iPlan
	PBC
	dMLC
	9

	
	
	
	SnS
	1

	
	Monaco
	Monte Carlo 
	dMLC
	1

	
	
	
	SnS
	1

	
	
	
	VMAT
	1

	Elekta
	Monaco
	Monte Carlo
	dMLC
	1

	
	
	
	SnS
	1

	
	
	
	VMAT
	1

	Siemens
	Oncentra
	CC Convolution
	SnS
	2

	Tomotherapy
	HP VoLo
	NVBB
	Helical tomo
	3

	* PBC – Pencil Beam Convolution, NVBB - Non-Voxel Broad Beam, AAA – Analytical Anisotropic Algorithm, CC Convolution – Collapsed Cone Convolution




Supplementary Table 3. 
Radiotherapy equipment tested in the multicentre pilot study.
	Linac
	TPS
	Algorithm*
	Technique
	Nr of plans checked

	Varian
	Eclipse
	AAA
	dMLC
	2

	
	
	
	SnS
	1

	
	
	
	VMAT
	3

	
	Monaco
	Monte Carlo
	dMLC
	1

	
	
	
	SnS
	1

	
	
	
	VMAT
	1

	Elekta
	Monaco
	Monte Carlo
	dMLC
	2

	
	
	
	SnS
	2

	
	
	
	VMAT
	2

	
	Oncentra
	CC Convolution
	SnS
	1

	
	Pinnacle
	CC Convolution
	SnS
	1

	* AAA – Analytical Anisotropic Algorithm, CC Convolution – Collapsed Cone Convolution





Supplementary Figure 1.
[image: ]
[bookmark: _Hlk4687233]Suppl. Fig.1. Ion chamber measurement results as a function of the total number of monitor units. Blue symbols – clinical IMRT modalities, red – research modalities. Circles – VMAT plans, triangles – dMLC plans, squares – Step and Shoot plans.


Supplementary Figure 2.
[image: ]
Suppl. Fig.2. Ion chamber measurement results (in terms of DIC/DTPS) as a function of the dose homogeneity index within the ion chamber structure volume.

1

image1.tiff
Dic/Drps

1.1

A
| ]
" n
g = " -
1.0 = —
- | Bl H
° < | A A
| | [ ] A
A
0.9
0 200 400 600 800 1000 1200 1400 1600 1800 2000

MU per plan




image2.tiff
1.1

) [ ]
[ ]
o el o o °
& ] ¢ o
S 10 gl
o M T Y
*
* A
]
0.9 . . . . .
0.00 0.05 0.10 0.16 0.20 0.25 0.30

Dose homogeneity index

#IC_PTV_7000 MWIC_PTVn1_6000 AIC_PTVn2_5400

®|C_SpinalCord




