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Tumor regression grade in rectal cancer
after preoperative chemoradiotherapy

Partial regression Complete regression











Complete (grade 3)    Nearly complete  (grade  2)              Incomplete (grade 1)

Tuscany Tumor Institute (ITT) guidelines
for rectal cancer 2012

• Macroscopic evaluation of the quality of the mesorectum according to                
the Quirke’s grading system





Assessment and processing of the resection specimen

• Evaluation of the fresh specimen
• Grading of the mesorectum
• Orientation and inking of the non-peritonealized surface
• Opening and fixation (48-72 hours before sectioning)
• Sectioning and sampling (transverse sections at 5 mm intervals)
• Tranverse slices are examined to note:

-the extent of tumor and the closest distance of the tumor to 
the circumferential resection margin (CRM)

-positive lymph nodes or tumor deposits and their
relationship to the CRM

- areas suspicious for extramural vascular invasion
• Significative sections are embedded in paraffin mega blocks
• Histological examination of the whole mount sections





Whole mount section





*153,483 cases; only 49.2% met the reccomended LN yield
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after preoperative chemoradiotherapy
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Acellular mucin should not be interpreted as residual tumor 
(Am J Surg Pathol 2011;35:127)

Deeper sections to search for rare residual tumor cells has little bearing on 
patient outcome (Histopathology 2011;59:650)

Only residual viable tumor cell are counted in this evaluation, frankly necrotic 
tumour should be not included in staging
Non viable cells are characterized by nuclear hyperchromasia, piknosis, 
nuclear fragmentation, and cytoplasmic eosinophilia (Odze 2023)



TRG       0 1 2 3 4

Dworak system 1997

Tuscany Tumor Institute (ITT) guidelines
for rectal cancer 2012

• Tumor regression grade (TRG)





WHO 2019





Fibrosi della lamina propria 
vasi ectasici e ialinizzati

Cripte «rigenerative», flogosi, necrosi



Dilated capillaries of the rectal mucosa have abnormally 
prominent endothelial cell nuclei and
are surrounded by a cuff of hyalinized lamina propria. 
Markedly hyalinized submucosal arteries with obliteration of 
the lumen and foam cell change in the setting of radiation-
induced vasculopathy.





Features Regenerative change Dysplasia

Nuclear atypia      May be present Always present

Vesicular chromatin                 Usually absent                                            Present HGC)

>N/C                                           May be present                                          Always present

Increased mitoses                    May be present                                          Usually present

Atypical mitotic figures           Usually absent                                            Present

Loss of surface maturation     Absent                                                         Present

Epithelial “atypia”                    Present                                                        Usually absent
overlying inflamed stroma
that lacks glands
Intraepithelial neutrophils    Usually present                                           May be present

Complex glandular                 Absent                                                          Present (HGD)
architecture

Modificata da Odze 2023



Negative                                                             LGD

Indefinite



WHO 2019



MLH1



MLH1

PMS2

MSH2

MSH6



Loss of nuclear expression of MLH1 and PMS2: testing for methylation of 
the MLH1 promoter or mutation of BRAF is indicated (the presence of a 
BRAF V600E mutation or MLH1 methylation suggests that the tumor is 
sporadic and germline evaluation is probably not indicated; absence of 
both MLH1 methylation and of BRAF V600E mutation suggests the 
possibility of Lynch syndrome, sequencing or large deletion / duplication 
testing of germline MLH1 may be indicated.



IHC staining IHC expected pattern IHC classification FISH test
No staining (0) --- Negative No
Faint staining (1+)  Segmental or granular Negative No
Moderate (2+) 
in < 50% cells Any Negative No

Moderate (2+)                         Circumferential Equivocal Yes
in ≥ 50% of cells basolateral or lateral

Intense (3+) in ≤ 10% cells Circumferential Negative                         No
basolateral or lateral

Intense (3+) in > 10% cells Circumferential Positive No
basolateral or lateral

0 1+ 2+ 3+

HER2  and colo-rectal cancer



Selezione del tessuto

1 sezione 4 μm EE

5 sezioni 20 μm non colorate

Eppendorf

Selezione area 
significativa


