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repeated after disabling the vendor supplied distortion 
correction scheme. The phantom was emptied and CT 
scanned to provide the reference CP distribution. In-house 
MATLAB routines were developed for distortion 
assessment. Reference and evaluated CP distributions 
were spatially registered and compared to derive 3D 
distortion maps. This methodology does not consider 
uniform geometric distortion as it cancels out during the 
spatial registration step. This results in omitting uniform 
susceptibility-induced CP dispositions and thus mainly 
takes into account machine-related distortions. 
Results  
At central slices, around the scanners’ isocenters 
minimum distortion was detected even with the correction 
algorithms disabled. However, at the edges of the 
available space distortion magnitude greatly increases 
(figure 1) and efficacy of algorithm becomes paramount. 
Maximum detected distortion reaches 3 mm for the 
SIEMENS 3.0T scanner but is reduced to less than 1.5 mm 
if the correction algorithm is enabled. For the 1.5T 
scanners slightly lower corresponding values were 
observed. 

 
Figure 1: MRIs fused with CT scans of the phantom for a 
slice lying at the Superior side before and after applying 
correction schemes. 
Conclusion  
A methodology was developed and implemented to assess 
the accuracy of vendor supplied distortion correction 
schemes applied to SRS used MR protocols. Overall results 
of this work suggest that geometric distortions could be a 
concern around the edges of the field of view even with 
the correction algorithms enabled. 
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Purpose or Objective  
MRI are more and more used in radiotherapy planning so 
image quality control has become of paramount 
importance.  Diagnostic (DX-setup) and radiotherapy (RT-
setup) MRI setups differ in several parameters, v. gr. 
image protocols, coils used, on top of the need of a flat 
tabletop to reproduce radiotherapy setup. It is known that 
these modifications are translated on image 
deteriorations. Here, we aim to evaluate the signal-to-
noise (SNR) variation related to the use of the RT-setup 
that involved the use of a carbon fibre tabletop. 
Material and Methods  
Two image sets of a phantom and 15 prostate cancer 
patients were acquired using a DX-setup and a RT-setup. 
Both image sets were acquired with the same T2w 
protocol at 1.5T (TR=3000-3900, TE=120 ms; FOV, 180 
mm; matrix size, 256 x512; slice thickness, 3 mm; number 
of signal averages, 4; scan percentage, 80%; TSE factor, 
16). The DX-setup involved the use of the usual curved 
tabletop and a 5-channel coil. The RT-setup involved the 
use of a flat carbon fibre tabletop and the integrated body 
coil. SNR was assessed and 3 independent radiologists 
rated the quality of the images. 
Results  
Neither burning nor heating issues were associated with 
the use of the carbon fibre tabletop. Phantom and patient 
images shown a SNR decrease associated with the RT-
setup. An 81% signal loss was observed on the phantom’s 
images. Significant median patients’ SNR drops were 
observed: SNR prostate, DX-setup 8.65, RT-setup 6.61, 
p=0.015; SNR fat, DX-setup 20.14, RT-setup 16.6, p<0.001. 
A greater agreement between radiologists was observed 
on the DX-setup images compared to the RT-setup images 
(94.4% vs 83.3% when a perfect match was evaluated). 
 
TABLE . SNR and CNR acquired from prostate, fat and 
muscle ROIs. Data are median and range values. Δ%: mean 
difference in percent. 

 DX-setup RT-setup Δ% 
p-
value 

SNR 
prostate   

8.65 (5.03 - 
17.46)    

6.61 (3.93 - 
16.20)    

-
23.6    0.015 

SNR fat   20.14 (17.51 
- 25.22)    

16.62 (11.11 
- 24.38)    

-
17.5    

<0.001 

CNR 
prostate-
muscle   

6.79 (3.19 - 
15.66)    

4.5 (1.38 - 
12.69)    

-
33,7    0.005 

CNR fat-
prostate   

10.41 (5.66 - 
17.35)    

9.42 (4.38 - 
15.34)    -9.5    0.252 

CNR fat-
muscle   

18.16 (15.81 
- 22.61)    

14.21 (8.75 - 
21.70)    

-
21.8    <0.001 

 
Figure . Phantom SNR. A) Antero-posterior SNR profile 
across the middle and lateral regions of the phantom. B) 
Right to left SNR profiles across the anterior, middle and 
posterior region of the phantom. The use of the DX-setup 
which involved the use of the 5-channel coil was 
associated to a signal uniformity impairment. To note the 
perfect uniformity using the body coil. 
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Conclusion  
The use of different coils at greater distance from the 
organ of interest and the use of a flat carbon fibre 
tabletop produced a reduction of the SNR. Even safe under 
the protocol we used, we believe that the use of more 
appropriated materials for MRI should be recommended. 
Nevertheless, this setup could be a low-cost first step for 
departments who want to start to integrate MRI images 
into their RT workflow. 
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Purpose or Objective  
To determine the geometric and statistical metrics 
quantifying inter-observer contouring variation displaying 
the strongest correlation with simulated treatment 
outcome for prostate cancer. 
Material and Methods  
Data was available for 39 patients with localised prostate 
cancer, each having undergone CT and MRI scanning prior 
to radiotherapy.  Three observers independently 

contoured CTV, bladder, and rectum on T2 MRI.  A 7mm 
margin was applied to each observer’s CTV to create 
observer PTVs.  An estimate of the true volume of each 
structure was generated using the STAPLE 
algorithm.  Geometric and statistical metrics spanning the 
literature for inter-observer contouring variation studies 
were calculated for each observer’s contours with respect 
to the STAPLE volume.  VMAT treatment plans (78 Gy to 
PTV) were simulated for each observer’s contoured 
structures, as well as for the STAPLE volumes, for all 
patients.  Radiobiological metrics assessing treatment 
outcome (TCP, EUD, NTCP, etc.) were calculated for 
STAPLE CTV, PTV, bladder, and rectum for all treatment 
plans.  Correlations between contouring variation metrics 
and radiobiological metrics were assessed using 
Spearman’s rank correlation coefficient ρ 
Results  
In total 117 observer treatment plans were simulated, 
resulting in a study with power to detect statistically 
significant (p < 0.05) correlations of ρ ≥ 0.3.  No 
statistically significant correlations were found between 
contouring variation and radiobiological metrics for CTV 
and bladder.  Figures 1 and 2 observed correlations for PTV 
and rectum respectively.  For both structures volume 
similarity, sensitivity, and specificity showed moderate 
levels of correlation with a range of radiobiological 
metrics, although no correlations were observed between 
contouring variation and maximum dose within the 
rectum.  Dice Similarity Coefficient (DSC) and Jaccard 
Index were found to have no significant correlation with 
simulated outcome for either structure, despite their 
prevalence within the literature.  Centre-of-mass 
variations in the coronal and sagittal planes for PTV and 
rectum respectively were the only distance metrics 
displaying significant correlations to simulated treatment 
outcome.  Euclidean centre-of-mass variations, Hausdorff 
Distance, and Mean Absolute Surface Distance showed no 
correlation with any radiobiological metric. 
Conclusion  
Results indicate that volume similarity, sensitivity, 
specificity, and centre-of-mass significantly correlate with 
simulated treatment outcome within the rectum and PTV 
for prostate cancer radiotherapy.  This information could 
inform future automated registration and atlas methods, 
allowing them to be guided on metrics based on clinical 
significance. 
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Purpose or Objective  
Hyperthermia is a (neo)adjuvant treatment modality that 
increases the effectiveness of radiotherapy or 
chemotherapy by heating the tumour area to 41–43 °C. 
This has been shown to improve treatment outcome for a 
number of tumour sites, including the urinary bladder. 
Hyperthermia may be given both for muscle-invasive 
bladder cancer, where it is combined with radiotherapy, 
and for non-muscle invasive disease (NMIBC), where it is 
combined with chemotherapy. However, some air may be 




