[bookmark: _GoBack]Online Supplementary Material
Table S1: Results of gamma analysis (median pass rate (min;max)). Statistical tests were performed for equivalent median between prostate and rectal or gynaecological group, p<0.05 indicating statistically significant difference.
	
	Prostate
	Rectal
	Gynaecological

	Gamma criteria
	
	
	

	0.5% / 0.5 mm
	99.8 (99.2;99.9)
	99.4 (99.3;99.9), p>0.10
	98.7 (98.4;99.6), p=0.06

	1% / 1 mm
	100 (99.8;100)
	99.8 (99.3;100), p>0.10
	99.6 (99.4;99.9), p=0.04
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Figure S1: MRCAT generating algorithm pipeline. The three source images on left from mDIXON reconstruction (from top to bottom: inphase, fat and water images) are used as an input for the algorithm. HU: Hounsfield unit; MRCAT: magnetic resonance for calculating attenuation.

The classification of a certain voxel to a density class was determined by the following procedure. First, the body outline (skin) of the patient was determined: the voxels outside this outline were classified as air. Second, all bone structures inside the body were segmented using the multiple contrasts provided by the mDIXON scan. Both bone and outline segmentations employed a model-based approach trained on prostate cancer patients’ and representative volunteers’ image dataset. The model was adapted to the actual patient image using features (such as edges of grey values) found within the image, while at the same time, a constraint for the shape of the segmented structure prevented the segmentation from being attracted to the wrong position [1]. The framework allowed modelling the organ shape in a flexible manner using local degrees of freedom for scaling, orientation, and shape-controlled deformation. Two models were used for pCT: an outline for background removal and a multi-step bone model for fine segmentation of all bony anatomy structures of the pelvis.
[bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK62]All voxels inside the body outline, except those from the bone segmentation, were considered as soft tissue. The soft tissue was further subdivided into water and fat by using the mDIXON fat and water images; the voxels with a higher fat content than that of water were classified as fat, whereas the voxels with higher water content than that of fat were classified as water. Voxels inside the bone segmentation are assumed to consist of either compact or spongy bone; the distinction is made based on the voxel intensity of the in-phase mDIXON image. The MRCAT algorithm is designed to segment all air cavities inside the body as soft-tissue. The choice is justified from dose calculation accuracy point of view since air cavities in the pelvis change their volume and appearance in short time intervals and can’t be considered stable. 









Non-rigid registration procedure
[image: D:\Cloud\ownCloud\Philips\WIP\TYKS\TYKS_MRCAT_general pelvis_study\Acta_manuscript\images\Final images\Figure S2.tif][bookmark: _Ref473753827]Figure S2: CT image registration to mDIXON inphase MR-image. Top from left to right: Original CT and inphase mDIXON images and their fusion showing skin outline and bladder differences. Bottom from left to right: CT and inphase fusion after deformable image registration and two illustrations showing the locations of largest deformations. (CT: computed tomography; MR: magnetic resonance).





[1]	Ecabert O, Peters J, Schramm H, Lorenz C, Von Berg J, Walker MJ, et al. Automatic model-based segmentation of the heart in CT images. IEEE Trans Med Imaging 2008;27:1189–202. doi:10.1109/TMI.2008.918330.
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 Prostate  Rectal  Gynaecological  

Gamma criteria     

0.5% / 0.5 mm  99. 8   ( 99.2;99.9 )  99. 4   ( 99.3;99.9 ),  p>0.10  98. 7   ( 98.4;99.6 ), p=0.06  

1% / 1 mm  100   ( 99.8;100 )  99. 8   ( 99.3;100 ),  p>0.10  99. 6   ( 99.4;99.9 ), p=0.04  

