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The cut-off of 70% is an easy 
parameter to use as a surrogate 
for clinical response to predict 
both TRG and outcome.
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RM: diffusion weighted imaging (DWI)



A new question is now being posed by the multidisciplinary team: 
How and when should rectal cancer be restaged after CRT?



Restaging with imaging could be relevant for surgeons. 

The first question to be answered is, Can MR imaging help determine 
whether the tumor has regressed from other organs or the mesorectal fascia 
before standard total mesorectal excision is performed? 

The second question is whether MR imaging can be used prior to treatment 
to identify stage T3 tumors that will convert to T2 or lower-stage tumors 
after CRT, thereby allowing more conservative resection (26) 
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However, when DW images are used in combination with T2-weighted images,
the T2-weighted images serve as a reference for the tumor location, which in
turn leads to more accurate assessment of the distance between viable tumor
and the MRF, despite the comparatively low spatial resolution of DW imaging
alone.

Adding DW imaging to T2-weighted imaging can improve 
the prediction of tumor clearance in the MRF after neoadjuvant CRT

(accuracy 89-93% vs 40-69% ) 

Locally Advanced Rectal Cancer: Added Value 
of Diffusion-weighted MR Imaging for 
Predicting Tumor Clearance of the Mesorectal 
Fascia after Neoadjuvant Chemotherapy and 
Radiation Therapy 

Park MJ 
Kim SH 
Lee SJ
Jang 
KM 

Rhim F
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Adding DWI to convetional MRI 
can be useful in determination of 

the complete response.AA
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• MR imaging for restaging of patients with locally advanced rectal 
cancer who are undergoing preoperative chemoradiotherapy is difficult to 
interpret; however, DW imaging and experienced readers seem helpful 
for improvement of tumor stage evaluation.

• For evaluation of CRM staging MR imaging can also be used, but MR 
imaging is still a challenge for nodal staging.

• 33 studies evaluated 1556 patients

Patients Who Undergo Preoperative Chemoradiotherapy for 
Locally Advanced Rectal Cancer Restaged by Using Diagnostic 
MR Imaging: A Systematic Review and Meta-Analysis

Implications for Patient Care:
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• When all three modalities were combined, the post-test probability for a CR was 
98 %, indicating that when all three modalities predict a CR, this is correct in 98%
of the cases, with only a 2% risk of missing residual tumor.
• When all three modalities indicate residual tumor, there still is a 15% chance 
for a CR.

• The combination of  the two (clinical assessment and MRI) 
can be recommended as a strategy for a safe and accurate 
selection of CR after CRT.

Monique Maas et al  Ann Surg Oncol (2015) 22:3873–3880



• After CRT a decrease in size of at least 70% indicates ypN0 status in 
100 % of the cases

• Accuracy, and mainly sensitivity, increases in the restaging setting 
compared to primary staging with the highest accuracy obtained at a 
size cutoff of 2.5 mm (sensitivity of 75% and a specificity of 64%).

Luc A. Heijnen   Int J Colorectal Dis (2016) 31:1157–1162



Doenja M.J.Lambregts,MD,PhD,* Monique Maas,MD,PhD et al - Semin RadiatOncol26:193-198 C 2016 * 

• Functional imaging is emerging as a valuable 
contributor to the clinical management of patients 
with rectal cancer. Techniques such as diffusion-
weighted magnetic resonance imaging, perfusion 
imaging, and positron emission tomography can 
offer meaningful insights into tissue architecture, 
vascularity, and metabolism.

• Moreover, new techniques targeting other aspects 
of tumor biology are now being developed and 
studied.

Magnetic Resonance Imaging and Other Imaging Modalities in 
Diagnostic and Tumor Response Evaluation.
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Tumor angiogenesis is associated with chaotic vessel

formation and incompetent arteriovenous shunts………..

Dynamic contrast-enhanced MR imaging is a noninvasive technique that

helps characterize the microvasculature, thereby providing markers specific

to perfusion, permeability of blood vessels, and the volume of extracellular

space.
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Gollub MJ, Gultekin DH, Akin O, et al.. Eur Radiol 2012;22(4):821e831.

Tong T, Sun Y, GollubMJ, et al - J Magn Reson Imaging 42:376-680, 2015 



• Introduces the concept of an integrated, multi-modality and
multi-sequence quantitative imaging approach (multiparametric),
made practicable in rectal cancer by recent technological advances

• Single-slice magnetization transfer (MT) imaging has shown 
promising results for evaluating post radiation fibrosis



Multi-modality Assessment: 
the Next Step?

Paspulati RM, Partovi S, Herrmann KA et al - Abdom Imaging  2015ug; 40(6):1415e1425. 



As MR techniques continue to advance, 

quantification of acquired MR data enables us 

to combine

the morphological information on the tumor

with functional information 

The challenge is whether these 

new MR techniques will be able 

to solve the problem

Future directions



ZhangC,TongJ,SunX,etal - IntJCancer131:2604-2611,2012 

• SUV after treatment and response index in differentiating between 
good and poor responding tumors after CRT with a pooled sensitivity 
ranging from74%-78% and a pooled specificity between 64%-67%.

• In a subgroup analysis, the specificity was relatively low (59%-61%) 
for the specific identification of patients with a complete tumor 
response.

• PET offered better results in predicting response early during 
treatment (sensitivity82%-86% and specificity 78%- 80%)

Li C,LanX,YuanH,etal: AnnNuclMed28:436-446,2014 33.
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