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Staging: finger         Surgery: hand

Local Recurrence 40% Ą

History...

Ò 3% 



Major steps forward

V Total Mesorectal Excision

  
V Preoperative Chemoradiotherapy

V MR imaging
  

      



Total Mesorectal Excision

Heald et al. The Lancet 1986 Beets-Tan et al. The Lancet 2021
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n=296
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Engelen et al. Eur J Cancer 2013 

TME

CRT + Resection

5x 5Gy + TME 



Engelen et al. Eur J Cancer 2013 
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Å Paradigm Shift in Treatment: 

  from adjuvant to neoadjuvant

Å Radiology has become more predictive 

Å MRI identifies risk groups



risk adapted treatment 
 

Surgery intended Organ Preservation intended 



Updated ESGAR guidelines
therapy driven - risk adapted approach



ESMO guidelines

high risk:  

cT4a, cT4b

MRF+

EMVI+

Tumor Deposits

cN2

Lateral nodes >= 7mm



Chandramohan et al. Colorectal Dis 2022

EMVI k = 0.45
TD k = 0.35 
LN k = 0.38  

Lahaye et al. Meta analysis Seminar US,CT,MR 2005

CRC nodal staging

MR risk features do not correlate well with histologyé. 

Multirater agreement between 4 experts

Lymphnode or Tumor Deposit? 



Chandramohan et al. Colorectal Dis 2022

mrEMVI+, TD, Lateral LN+
have strongest association with less favorable 5yr DFS 

Favors favorable outcome Favors less favorable outcome



EMVI+ gr 3

Pooled sensitivity 0.60 
pooled specificity 0.90

 

EMVI+ gr 4

EMVI+ gr 3

MR for EMVI+
meta-analysis

EMVI+ gr 4

Inoue et al. Insights Into Imaging 2021; Kim et al. AJR 2019



Beware of overstaging

Courtesy Monique Maas

Difficulties in mr EMVI interpretation

EMVI grade 2



Beware of overstaging

Courtesy Monique Maas

Bulky tumor 
EMVI pos (gr 4)

Difficulties in mr EMVI interpretation

EMVI grade 2



Tumor deposit(s): poorprognosis!Tumor Deposits

?



Å Report TD status separate from N status 

Å If TD & N0 Ą final stage is N1c

Tumor Deposits 
discontinuous tumor foci in the lymph drainage region



   MRI LLN - short axis Ó 7mm

Without lateral node dissection Ą 5yr Lateral Local Recurrence 52%

With lateral node dissection       Ą 5yr Lateral Local recurrence 9 % 

Lateral Lymphnodes are 
regional nodes
obturator / internal iliac
compartment

Ogura et al, JCO 2019
Ogura et al, JAMA surg 2019

7 mm short axis 5 mm 



Morphology

Kawai et al. ANZ J Surg 2022; van Geffen et al. EJSO 2024

5-7 mm lymphnodes

multiple LLNs Ó7.0 mm, heterogenous/irregular margins/loss of fatty hilum features
contribute to higher risk for LLR.



Taylor et al. Annals of Surgery 2011 

T2-3abÒ5mm , any N stage

Local recurrence 3%

cT2-3ab

Low-Intermediate risk tumors do well without preop RT

cT1-2



Lahaye et al. Meta analysis Seminar US,CT,MR 2005

How to deal with nodes?

Å> 50% of involved mesorectal nodes are < 5 mm

Å40% overstaging  if based on 5mm cut off



 
 

Local tumor status 

Morphology:   Polypoid 

    Solid tumor, circular: from ééé............ to ...................oôclock  

    Mucinous tumor, circular: from éé.éé.. to éé éé..oôclock 

 

Distance from the anorectal junction to the lower pole of the tumor: éééééé cm 

Tumor length: éééééé. cm 

 

cT-stage:   cT1-2 

cT3 cT3a,b  (Ò5 mm extramural growth) 

 cT3c,d  (>5 mm extramural growth) 

    cT4, growth into organs/structures: ééééééééééé 

 

 

Mesorectal fascia 

Shortest distance between tumor and MRF: ééééééééé..ééé. mm 

Location of the shortest distance between tumor and MRF: ééé.éé oôclock 

 

Lymph nodes 

cN0  (no visible [suspicious] nodes) 

cN+  (diameter >= 9 mm) 

cN+  (diameter 5-9 mm AND at least 2 of the criteria: round 
shape/ irregular border contour/ heterogeneous signal 
intensity) 

cN+  (diameter <5 mm AND round shape AND irregular border 
contour AND heterogeneous signal intensity) 

cNx  (all other cases) 

 

Number of suspicious mesorectal lymph nodes: éééééééé. 

Number of suspicious extramesorectal lymph nodes: ééééééééé. 

 

Extramural vascular invasion 

    Yes    No

MRI report primary staging 
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SAR guidelines Abd Radiology 2018

ESGAR Guidelines Eur Rad 2018

RISK ADAPTED 

NODAL STAGING

Overstaging 

Down to 20%



Risk adapted nodal staging 

Higher number of 
suspicious nodes





risk adapted treatment 
 

Surgery intended Organ Preservation intended 



obvious residual
tumour

(near ) cCR Small residual
tumour

SurgeryPOTENTIAL ORGAN PRESERVATION

MRI detailed reporting

yN0
High risk features

Therapy -driven response evaluationSec Organ Preservation 

   



obvious residual
tumour

(near ) cCR Small residual
tumour

SurgeryPOTENTIAL ORGAN PRESERVATION

MRI detailed reporting

yN0
High risk features

Organ Preservation



postCRT MRI

for cCR

Experts
acc

Less
Experts

acc

mrTRG 0.71 0.59

Split scar 0.70 0.65

DWI MRI 0.74 0.67

El Khababi et al. Eur Rad 202322 radiologists , n=90, 10 centers 

DWI MRI best method to identify cCR - real world evidence
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Small residual
tumour

ORGAN PRESERVATION
Dig exam , endoscopy , DW MRI

MRI detailed reporting

yN0

ORGAN PRESERVATION 

cCR
Normalised rectal wall

Homogeneous fibrosis 
No diffusion restrictionClinical CR Ą DWI MRI

Correlate with endoscopy

Homogeneousfibrosis 
No diffusion restriction



detailed MR reporting

Small residual Tumor 
Heterogeneous fibrosis &/or                   
Small spots diffusion restriction

ORGAN PRESERVATION : response evaluation

(near ) CR
Normalized rectal wall

Homogeneous fibrosis 
No diffusion restriction

high risk features yEMVI+, TD, LLN+

DWI helps for detection of yEMVI+,TD

Kim et al, Radiology 2023 



Chandramohan et al. Colorectal Dis 2022

Restaging MR: yEMVI+, TD, Lateral LN+ 
have strongest association with less favorable 5yr OS 

Favors favorable outcome Favors less favorable outcome



Hupkens et al. Ann Surg Oncol 2018
Custers et al, BJS 2022

cCR

near -cCR

near -cCR slightly more residual tumor  than cCR



Watch & Wait

Caution !! 

Near cCR: when at restaging very good response potentially evolving to cCR

Consensus of experts



Williams et al, Radiology 2024 

OPRA trial
induction vs consolidation chemo for st II/III 

Garcia-Aguilar et al. 
BMC Cancer 2015 



mr -cCR

mr -nCR

mr -iCR

mr -nCR

mr -cCR

mr -nCR
mr -iCR

mr -cCR

Williams et al, Radiology 2024 

post -TNT MRI predicts TME -free 
survival, local regrowth, outcomes 



Residual Disease on MRI: 
T2 intermediate signal, persistent DWI restriction or enlarged LN

Williams et al, Radiology 2024 



But..over 1/3 of MR typical cCR still had residual disease

Williams et al, Radiology 2024 



Eur Rad 2023



AUC 0.91

        
      Assessment of clinical Complete response after CRT

                

Endoscopy & DRE

DWI MRI

Maas et al Annals Surg Oncol 2015 



Geubelset al, BJS 2015

3 yr Loc Regrowth rate 23% 

Follow up & detection of Regrowth



OPRA multivariate analysis Ą MR abnormal nodal features 

independently associated with residual disease

Williams et al, Radiology 2024 



persistent suspicious
mesorectal nodes

Possibly ycN +

yc Lat N+ 

ycTD

ycN0

How to deal with nodes ?

POTENTIAL ORGAN PRESERVATION

5 mm 

PostPre 



persistent suspicious mesorectal nodes
Size cut off >= 5 mm

Possibly ycN +

yc Lat N+ 

ycTD

ycN0

How to deal with nodes ? Correlate with response of 
primary tumor 

Correlate with response of 
primary tumour 

resection

obvious residual

tumour

ycN + 

POTENTIAL ORGAN PRESERVATION

persistent suspicious
mesorectal nodes

5 mm 

PostPre 



persistent suspicious mesorectal nodes
Size cut off >= 5 mm

Possibly ycN +

yc Lat N+ 

ycTD

ycN0

How to deal with nodes ? Correlate with response of 
primary tumor 

Correlate with response of 
primary tumour 

resection

obvious residual

tumour

ycN + ycN + 

postpone decision
for W&W

CR, near-CR 

POTENTIAL ORGAN PRESERVATION

TEST of TIME 

persistent suspicious
mesorectal nodes

5 mm 

PostPre 



2mths post CRT



2mths post CRT

6 mths post CRT

TEST of TIME 

4mths post CRT



Primary Organ Preservation -  smaller & earlier stage ca 

   

Predict

response

at baseline

  

Bach et al. ASCO 2022

Predict 
response 
while on 
treatment 

  

Assess
response
after 
completion
neoadjuvant
treatment

  

Å Evaluation of response at multiple timepoints - allowing Rx adaptation
Å no single accurate predictive biomarker



3x4cm tumors that shrinks > 75% 

are likely to respond very good (yT0-2)

Dresen et al Radiology 2009

volume is a good predictor of response to RT  

prediction of response



Fiorino et al. Radiother Oncol 2018

response assessment during treatment 

Poor responders Good  responders
 

Complete 
responders



Fiorino et al. Radiother Oncol 2018

response assessment during treatment 

Poor responders Good  responders
 

Complete 
responders

-43% -53% -67%



baseline MR cN+, EMVI+, MRF+, tumor  length independently predict failure of non -operative 
management 

Williams et al, BJS 2024



ÅmrT2-3    (OR 6.41, 95% CI 3.17ï12.97)

Å tumor circumference < ½ (OR 2.11, 95% CI 1.44ï3.09)

ÅmrN0    (OR 2.17, 95% CI 1.48ï3.18)

ÅMRF-    (OR 3.21, 95% CI 2.06ï5.01)

ÅEMVI -    (OR 5.68, 95% CI 3.50ï9.21)

Ådiameter < 36 mm  (OR 2.10, 95% CI 1.48ï3.17)

Li et al, Int J Colorect Dis 2025

Baseline MRI features predicting pCR post CRT  



Towards more organ preservationé

how to increase cCR?



OPERA trial: external vs contact boost

cT2-3b, N0-1, <5cm, <50% circumference

  

Gerard et al. Lancet Gastro Hep 2023

Contact BrachyRx  

3x30Gy


