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WBMRI at PSSC 

• Over 6000 examinations 

 

• Developed over 10 years 

 



• Meta-analysis August 2017 

• Clinical utility of WBMRI in 

germline TP53 mutation carriers 

(baseline assessment) 

• Total of 578 participants 

• 13 cohorts in 6 countries 

• 42 cancers were identified in 39 

individuals 

• 35 new localized cancers 

treated with curative intent 

• Overall estimated detection rate 

for new localized cancers is 7% 



• UK SIGNIFY study 2017 

• 44 TP53 mutation carriers and 44 

population controls were recruited. 

• In TP53 mutation carriers, 6 of 44 

(13.6, 95% CI 5.2–27.4%) participants 

were diagnosed with cancer during the 

study, all of which would be considered 

life threatening if untreated.  

• No controls were diagnosed with 

cancer.  

• The cancer detection rate in this group 

justifies a minimum baseline non-

contrast WB MRI in germline TP53 

mutation carriers. This should be 

adopted into national guidelines for 

management of adult TP53 mutation 

carriers to the current practice of 

contrast enhanced breast MRI imaging. 

 

 

 











“Optimal” set-up 

Anterior 
coils as far 
as required 

Full head 
coil 



“Comfort” set-up 

Anterior 
coils to 
thighs Pillow over 

posterior 
head coil 







Typical WBMR sequences 

13 

Region Sequence(s) Plane Approx. TA Reason for inclusion 

Whole spine STIR 
T1 

Sagittal 5 min 
2 min 

Detection of metastases 
Assessment of activity of metastases 
Check for impending or actual cord compression 

Head FLAIR Axial 1 min Screening for brain metastases 
Breast cancer: assessment of mandible 

Whole body T1 DIXON GRE Axial 3 min Lesion characterisation 
Fat fraction calculation 

Whole body DWI Axial (x4 stations) 25 min Lesion detection and monitoring 
Tumour volume measurement (ml) 

Lungs UTE spiral VIBE Coronal 20 sec BH Thorax lesion detection 

Whole body T1 DIXON GRE Coronal 20 sec x3 BH Lesion characterisation 

Whole body 
 

T2 HASTE Axial 3 min Lesion characterisation 
Localisation for DWI 

Spine (as required) T1 and T2 Axial 2 min per Assessment of any cord compressing lesions 

 
 

Approx. total TA: 45 min 



RESPECT study tolerance questionnaire 

Slide adapted with thanks from presentations authored by Prof. Anwar 

R. Padhani 

Kosmin, M. (2017). Personal communication 



• American Association for Cancer 

Research meeting of LFS experts. 

Published June 2017. 

• It has recently become evident that 

children and adults with LFS benefit 

from intensive surveillance aimed at 

early tumor detection.  

• The panel concludes that there are 

sufficient existing data to recommend 

that all patients with LFS be offered 

cancer surveillance as soon as the 

clinical or molecular LFS diagnosis is 

established.  

• Specifically, the panel recommends 

adoption of a modified version of the 

"Toronto protocol" that includes a 

combination of physical exams, blood 

tests, and imaging.  
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Two quantitative 
sequences 





Delivering WB-MRI for precision medicine by 

minimising variations 
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  Whole-Body Dot Engine - Highest consistency  
for follow-up examinations and response assessment 

Easy, push-button workflow with 
Whole-Body Dot Engine “True” whole-body 

coverage in 4-5 
stations (MET-RADS 
compliant protocol) 
 
5 x 3:13 min DWI 
b50_800 
5 x 0:42 min T2 HASTE 
STIR 
7 x 0:12 min T1 VIBE 
Dixon 
3 x 1:24 min T1w Spine 
3 x 1:41 min T2w Spine 

 
Σ 29:30 min 
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“Broken spine” artifact and 
distortions can make 
correlation of valuable 
functional DWI information to 
anatomy difficult 

iSHIM-SliceAdjust enables  
distortion free Whole-Body DWI 

1st volume 
shim 

2nd volume 
shim 

3rd volume 
shim 

3D Shim =  

global, static compromise 

SliceAdjust =  

local, dynamic optimum 

Excellent 
correlation of DWI 
information with 
anatomical scans 
due to the absence 
of “broken spine” 
artifact 
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Whole Body MRI in patient with multiple myeloma 
Excellent homogeneity and fast execution 

T2 HASTE STIR b800 DWI, MIP T1w TSE STIR TSE 

“True” whole-body 
coverage in 5 stations 
(MET-RADS compliant) 
 
5 x 3:13 min DWI b50_800 
5 x 0:42 min T2 HASTE STIR 
7 x 0:12 min T1 VIBE Dixon 
3 x 1:24 min T1w Spine 
3 x 1:41 min T2w Spine 

 
Σ 29:30 min 

University Hospital Tübingen, Germany 
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SliceAdjust 
WholeBody mode 

Without 
SliceAdjust 

With 
SliceAdjust 

b 900 b 900 



27Feb12 23July12 

Hamstra DA, et al, J Clin Oncol 2007: 25:4104-4109 

Quantitative ADC values are related to cell viability 

Metastatic prostate cancer (x4 docetaxel, 
goserelin & prednisone) 

Syngo.via Frontier MR Total Tumor 
Load software v1.3; Siemens 

Healthineers 



27Feb12 23July12 

Hamstra DA, et al, J Clin Oncol 2007: 25:4104-4109 

Ex1 

Ex2 

1500 µm2/s 

95 cent of Ex1 
(1060 µm2/s) 

 

No Rx 
effect Highly likely  

response 

Likely  response 

Metastatic prostate cancer (x4 docetaxel, 
goserelin & prednisone) 

Cellular viability habitats can be spatially mapped  

Syngo.via Frontier MR Total Tumor 
Load software v1.3; Siemens 

Healthineers 



Syngo.via Frontier 
MR Total Tumor 

Load software v1.3; 
Siemens 

Healthineers R%=95% R%=35% 

b900 MIP with  
superimposed  

ADC value 
classes 

1500 µm2/s 

1060 µm2/s 

Ex1 

Ex2 

1500 µm2/s 

95 cent of Ex1 (1060 µm2/s) 
 

No Rx effect 

Highly likely  response 

Likely  response 

Metastatic prostate cancer (x4 docetaxel, 
goserelin & prednisone) 

Viability habitats: mapped & quantified (ADC distribution/spatial heterogeneity) 



51 yo female with metastatic breast cancer.  Rx Erubulin chemotherapy x 6 cycles.  
Progression on morphology & but response on DWI/ADC maps 

 

Ex1 

Ex2 

1500 µm2/s 

95 cent of Ex1 

No Rx effect 

Highly likely  
response 

Likely  response b900 MIP 
with  
superimpose
d  ADC value 
classes 

Syngo.via Frontier MR Total Tumor Load software v1.3; 
Siemens Healthineers 



R%=95% R%=35% 

Metastatic prostate cancer (x4 docetaxel, ADT, prednisone) 

Viability habitats mapping for biopsy guidance 

Ex1 

Ex2 

1500 µm2/s 

95 cent of Ex1 
(1060 µm2/s) 
 

No Rx effect 

Highly likely  
response 

Likely  response 

Syngo.via 
Frontier MR Total 

Tumor Load 
software v1.3.3; 

Siemens 
Healthineers 

b900 MIP 
with  

mapped ADC 
classes 

1500 
µm2/s 

1060 
µm2/s 

Response 

Map (G>Y>R) 

Residual disease 

map (R>Y>G) 
Baseline 

map 

Ex1 Ex2 Ex2 



Triple Negative MBC in Pregnancy: staging & follow-up 

34F with triple negative breast cancer (G3, T4, N1) diagnosed in pregnancy (26/40) – 

presentation & follow-up 

06Oct16 04Jan17 17April17 17July17 29Sept17 

Baseline Post chemo 
Birth 

Surgery & 
reconstructions 

Axillary & bone 
relapse 

Liver & bone 
relapse on chemo 



No Rx 
effect 

Highly likely 
response 

Likely response 

Precision oncology 
application of 

quantitative WB-
MRI in metastatic 

breast cancer 

Syngo.via Frontier MR Total Tumor Load software v1.3,  
Siemens Healthineers 

50 yo female ER+ HER2-  MBC 

- Heterogeneity of response to hormonal Rx 

- Uniform but non-sustained response to 
chemotherapy 

- Emergence of multi-drug resistance in the 
liver 

20% 9% 38% 37% 65% 99% 
5FU, Epirubicin, Cyclophosphamide 

No Rx effect Highly likely response Likely response 

97% 71% 76% 95% 85% 77% 

Fulvestrant & Zeledronic acid 
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