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Conclusion  
Tumor deposits are independent poor prognostic factors 
in LARC patients following neo-CRT and surgery. The N1c 
category is also applicable in lymph nodes negative 
patients. However, it needs further studies to investigate 
whether one positive TD could be considered as one 
positive lymph node. 
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Purpose or Objective  
Imaging prediction of chemoradiotherapy (CRT) response 
in locally advanced rectal cancer would enable 
stratification of management. Tumours are 
heterogeneous in their response to treatment and 
assessment of this heterogeneity may improve 
therapeutic response prediction. The purpose of this 
study was to prospectively evaluate multi-parametric MRI 
using a 3-dimensional quantitative histogram analysis for 
assessment of tumour heterogeneity and response to CRT 
in rectal cancer. 
Material and Methods  
Thirty-nine patients with locally advanced rectal cancer 
(Stage II-III) undergoing pre-operative CRT followed by 
surgery were enrolled on this study. MRI was performed 
pre-CRT, week 3 CRT and post-CRT (pre-surgery). The 
protocol consisted of diffusion weighted imaging (DWI) 
using a read-out segmented sequence, and dynamic 
contrast enhanced (DCE) with pre-contrast T1-weighted 
scans for T1 calculation, followed by 60 phases at high 
temporal resolution after gadolinium (Gadoversetamide) 
injection. CRT response was defined according to AJCC 

7th Edition tumour regression grade (TRG). The whole 
original tumour site was embedded for microscopic 
assessment. Two dedicated gastrointestinal pathologists 
examined each case and reached consensus on TRG. TRG 
0–1 were classified as responders and TRG 2–3 as non-
responders. Semi-automated segmentation was used to 
define the whole hyperintense tumour on b-value 
1400s/mm2 images. A voxel-by-voxel analysis of whole 
tumour was used to produce histograms of ADC from DWI 
and Ktrans from DCE, and combined scatterplots for each 
time-point. The ADC and Ktrans 10th, 25th, 50th, 75th and 
90th percentiles by response status were assessed using 
two-sample t-tests. 
Results  
Of 39 patients, 6 had Stage II and 33 had Stage III disease 
at diagnosis. Three patients had pathologic complete 
response TRG 0 (7.7%), 12 had TRG 1 (30.8%), 14 had TRG 
2 (35.9%), and 3 had TRG 3 (7.7%). One patient who 
refused surgery had a clinical complete response (2.6%) 
on colonoscopy and biopsy at 18 months. Five patients 
with mucinous pathology (12.8%) and 1 (2.6%) who did 
not have response status were excluded from analysis. 
The ADC and Ktrans histograms demonstrated intra-tumour 
heterogeneity in response to CRT. Of the histogram 
quantiles tested, post-CRT ADC 75th (responders vs. non-
responders 1620x10-6 vs. 1547x10-6, p=0.036) and 90th 
percentiles (responders vs. non-responders 1859x10-6 vs 
1753x10-6, p=0.019) were the best histogram parameters 
for predicting response. Ktrans was not significantly 
different between responders and non-responders 
(p>0.10). There was no bivariate pattern on combined 
scatterplots of ADC and Ktrans by response status.  

 
Conclusion  
Post-CRT ADC 75th and 90th quantiles were promising 
parameters for prediction of CRT response in patients 
with locally advanced rectal cancer. DCE-MRI and multi-
parametric scatterplots did not add value in predicting 
response. 
 
 
 
 
 




