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Rectal cancer staging is based on 2 principles:  
 
 To define the pertinent anatomy, allowing for surgical planning  

 
 To allow prognostic stage grouping 

Therefore, the aim of preoperative staging is to 
accurately differentiate between good and poor 

prognosis tumors 

To select a tailored therapeutic approach in relation to the risk 
of local or distant recurrence 

 
To reduce overall morbidity from potential overtreatment, while 

allowing aggressive treatment of high-risk patients 



       IL BUONO • cT1-2 AND cN0 No preop RT 

 
       IL BRUTTO 

 

• cT3, expected CRM – 
• or any suspicious node not 
threatening the surgical margin 
 

 
 
Short 
course RT 
 

       IL CATTIVO 

• expected close (<1mm) or 
 CRM+ 
• or tumor encroaching onto 
sphincterial plane or elevator 
involvement 

 
 
Long course 
CRT 

 
BRUTTO/CATTIVO 

“borderline” 
 

• rectal cancer appearing 
unresectable or  borderline 
resectable 

Long course 
CRT 
 

Combined-modality therapy consisting of surgery, 
radiation therapy, and chemotherapy is recommended 

for the majority of patients with stage II or stage III 
rectal cancer 



Do not offer preop (C)RT solely to facilitate sphincter-saving 
surgery 

Main disadvantage: possibility of overtreating early-stage tumors 

Compared to postop (C)RT, the preop (C)RT is associated with a 
superior overall compliance rate, an improved rate of local 
control, reduced toxicity, an increased rate of sphincter 
preservation  (?) 

Even with improvements in preoperative staging 
techniques, the risk of over or under-staging disease 

has not been eliminated 
Post-op CRT is recommended when stage I rectal cancer is 
upstaged to stage II or III after pathologic review of the 
surgical specimen 



Selection of Patients for Preop Treatment Based on Prognostic Features 

These features include assessment of  
 
1. depth of spread (> o ≤ 5mm) 

 
2. circumferential resection margin (CRM) 

 
3. extramural vascular invasion (EMVi)  

 
4. nodal status 

 
5. peritoneal perforation 

The assessment of morphologic features by histopathologists in the 
resected rectal specimen remains the most robust method of prognostic 
stratification 



Modalities of Local Staging 

Intraluminal Endoscopic Ultrasound (EUS) 
 
Very accurate for early-stage low tumors (T1 and T2), with a sensitivity 
of 94% and specificity of 86% but performs less well in cases of 
advanced rectal cancer (Garcia-Aguilar 2000) 

EUS can detect lymph nodes >5 mm in size; but an estimated 50% of 
metastatic lymph node associated with rectal cancer is smaller than 5 
mm, so the sensitivity of EUS is limited 

The mesorectum and the peritoneum cannot be visualized by EUS, so the 
CRM status and degree of peritoneal involevment cannot be determined 

None information about extramural venous invasion 



CT Scanning for M  

MRI 





Selection of Patients for Preop Treatment Based on Prognostic Features 

These features include assessment of  
 

1. depth of spread (> o ≤ 5mm) 
 

2. circumferential resection margin (CRM) 
 

3. extramural vascular invasion (EMVi) 
 

4. nodal status 
 
1. Location and sphinteric infiltration 

The assessment of morphologic features by histopathologists in the 
resected rectal specimen remains the most robust method of prognostic 
stratification 



• MRI is equivalent to histology in measurement of extramural depth 

• T with extension into the mesorectum >5 mm have lower 5 y survival 
• This is independent of lymph node involvement 

study # pts stage treatments results 

MERCURY 
Radiology 2007 

679 any stage various 
approaches 

MR is accurate to measure 
Extramural depth 

Extramural tumor depth 

MRI imaging can enable accurate preoperative prognostication  

Sensitivities 71-91% Specificities of 78-100%  



Since the maximal extramural depth of 
spread, from the outer edge of muscularis 

propria to the outermost edge of the tumour, 
correlates with cancer specific survival, 

clinical stage T3 rectal cancers should be 
subclassified as depicted in table 

Extramural tumor depth 



Circumferential resection margin 

If the MRF is involved or if the tumour extends to a point within 
1 mm from the MRF, there is a clear risk that CRM will be 

involved after surgery if only a TME is performed 

      



• Patients with a CRM clearance of less than 1 and 5 mm have a worse 5-
y survival than patients with a larger margin 
 

• For preoperative staging of rectal cancer, the best cut-off distance 
for predicting MRF involvement using MRI is 1 mm Of the preoperative features, the relationship of the tumour to 

the MRF has emerged as one of the most powerful predictors of 
outcome in terms of local recurrence, development of DM, 
survival 

Circumferential resection margin 

Since pre-op RT-CRT is more efficient and less toxic than post-op 
therapy, it has become increasingly important to evaluate the risk of 
MRF+ before the surgery 



Extramural venous invasion(EMVI)     

• Presence of malignant cells within the endothelial blood 
vessels beyond the muscularis propria 

• It can occur in up to 50% of rectal cancer patients 
 

• EMVI can be identified pre-operatively on MRI with 
reasonable accuracy 
 

• EMVI is a poor prognostic factor for overall survival and 
local recurrence 
 

• The poor prognostic value on overall survival and local 
recurrence of EMVI is independent of tumour stage  



Lymph node status 

• Identifying nodal disease is still a diagnostic problem  
 

• Although lymph node size is not accurate for defining N 
metastases, nodes of >8 mm are suspicious for nodal 
involvement on CT, MRI and EUS 

15-42% of pts have small <5 mm mesorectal 
patologic lymph nodes  

 
• The most reliable method of positively identifying nodal 

metastases is based on morphological features such as 
the presence of a round shape, heterogeneity within the 
lymph node and/or irregularity of the borders of the 
lymph node due to capsular penetration by malignancy 



The overall accuracy of N-staging is low but MRI is 
the preferred examination for nodal staging 

Lymph node status 

 
FNA is not recommended for nodal staging 

 
FDG/PET has shown disappointing results for N-
staging in rectal cancer, especially in the mesorectum 
in the presence of a bulky tumour 



Two more relavant information……. 

 Tumor location 
MRI is accurate in measuring the distance between 
the ano-rectal junction and the distal part of the 
tumor; is accurate for the tumor length 
 
 Sphinteric infiltration 
MRI is reliable in assessing sphinteric infiltration, is 
the preferred method  



122 of 374 patients followed up in the MERCURY study were 
defined as “good prognosis” stage III or less on MRI 

The routine policy was primary surgery alone in MRI-predicted 
stage I, II and in MRI “good prognosis” stage III    

Results:     5y-OS: 68%       5y-DFS: 85%     LR: 3%  



Scenario of ongoing research 
supported by the multimodal imaging 

Radiotherapy intensification 
Dose escalation 

Treatment de-intensification  
No surgery for complete clinical response? 



Radiotherapy intensification 
Dose escalation 



Radiotherapy intensification 
Dose escalation 

3D CRT 

IMRT 



Multimodality Imaging 

Registration images 



Radiotherapy intensification 
Dose escalation 

Set-up control before delivery 



Treatment de-intensification  
No surgery for complete clinical response? 

Neoadjuvant therapy and surgery contributes markedly to poorer 
functional outcomes and secondary complications 

The impressive incidence of pCR in recent trials raises the possibility of 
selecting pts with a cCR atfer preopertive treatment to avoid surgery 

WATCH AND WAIT POLICY 



• Collected data show a high recurrence in the first 12 months, 
patients following the watch and wait approach should be monitored 
intensively in the first year 
 

• At present, the evidence supporting this treatment is limited 

Treatment de-intensification  
No surgery for complete clinical response? 

 
• Results from prospective studies and trials using modern imaging 

techniques will be essential to guide oncologists in the selection of 
appropriate patients for nonoperative management of rectal cancer 
after CRT 



Grazie per l’Attenzione 


	L’impatto dell’imaging sulla definizione della strategia terapeutica
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

