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To determine:

Diagnosis, location and extent of the tumor

whether Total Mesorectal Excision(TME) is possible 

or whether there is an advanced tumor that 

should be down-staged with chemo-radiation and 

followed by TME at a later stage.



Completely Remove: 

Mesorectal

compartment

rectum

mesorectal fat,

peri-rectal L.nodes

Its envelope, i.e. the 

mesorectal fascia (the 

resection plane  in TME)

Modern technique for resectable CA



Location

Length of the tumor

T-stage

N-stage



Only FSE (fast spin echo ) T2WI

Gadolinium NOT needed

Images are made in the sagittal, coronal and axial plane.

Field of view (FOV) is L5, to below the anal canal. Use 

an external coil.

No fat suppression/ bowel preparation needed

 The use of rectal contrast is not advised

Diffusion weighted images can be used in restaging MRI.

High signal on B1000 images indicates incomplete 

response.



Angulation

Axial images have to be angulated perpendicular to the axis of the tumor 

to avoid volume averaging.

At first the axial images were not properly angulated. This resulted in the 

false impression, that the MRF was involved on the anterior side (red 

circle).

After proper angulation it was noted, that the MRF was not involved 

(yellow circle).



1) Rectum

2) mesorectal fat

(High signal on T1WI & T2WI)

3) Mesorectal fascia appears 

as a fine line of low signal 

intensity (red arrows). 

P: prostate and

V: seminal vesicles

The distance between tumor to the mesorectal fascia is the 

most powerful predictor for local recurrence 

(⩽1 mm =The mesorectal fascia is involved )

(1-2mm =The mesorectal fascia is threatened )

(> 2mm the mesorectal fascia is safe)



Rectum:  15 cm above the 
anal verge/ anorectal
angle

 Low rectal cancer:
distal border is 0- 5 cm 
from the anorectal angle

 Mid rectal cancer:
distal border is 5-10 cm 
from the anorectal angle

 High rectal cancer:
distal border is 10-15 cm 
from the anorectal angle





Circumferential resection margin(CRM);

T3 CRM- : T3-tumor with a wide (> 2mm ) circumferential resection margin

T3 CRM+ ; T3-tumor with involved circumferential resection margin (red arrow)

The shortest distance from the tumor or lymph nodes to the mesorectal fascia 

(CRM).



Rectal tumor

completely surrounded by

the black layer of the muscularis externa. This is a T2 tumor.



Infiltration of the mesorectal fat, i.e. T3 (arrow).

There is a wide resection margin

TX:  short preoperative course of radiotherapy followed by 
TME.



Infiltrates

Mesorectal fat

with the resection margin on the anterior side (arrow) 
Tx: radiotherapy and chemotherapy preoperatively.



 Invades 
surrounding 
structures like pelvic 
wall, vagina, prostate, 
bladder or seminal 
vesicles.

Invasion of the 
prostate.



TX; Chemoradiation
and extensive surgery.



 The N-stage is an important risk factor for local 

recurrence.

Nodes with mets:    Short axis of > 5 mm

Spiculated and indistinct border

Mottled heterogeneous appearance



 low rectal cancer  
with multiple 
nodes in the 
perirectal fat on 
the posterior side.

 MRF+ and N+ 

Low rectal cancer
 higher local 

recurrence rate.
The distal tapering 
of the mesorectal
fat implies that low 
rectal cancer more 
easily invades the 
surrounding 
structures

Tx; Neoadjuvant chemo-radiation





Extramesorectal nodes are important, because they can 

be a cause of local recurrence.

When they are detected by MR, the radiation and 

surgical planning has to be adapted.







 Location :low, mid or high rectum (Distance from the anorectal junction )

Circular or semi-circular within the wall

 Length of the tumor

 T-stage:

 T1 / T2: tumor limited to the bowel wall

 T3: perirectal fat invasion.

mesorectal fascia involvement (tumor/nodes<2 mm)

 T4: invasion of surrounding structures. 

 N-stage: # of nodes inside & outside mesorectum .



 Restaging is done in the same way as the primary 

staging, except that the prefix y is added to the 

stage.

For instance YT3 means, that the patient 

neoadjuvant therapy and there is remaining tumor 

with depositis in the mesorectum.
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