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Scope

• Historical overview of neoadjuvant chemoradiation 

(NACRT)

• Tumour response

• Regression grading and what does it really mean

• Future



Introduction

Multi-modality treatment of cancer: Neoadjuvant chemo-

radiation, stage II-III rectal cancer

Advantages

• improved local and distant control

• direct evaluation by imaging/clinically

• organ-sparing treatment

Disadvantages

• increased toxicity and cost

• potential delay in definitive treatment

• obscuring of pathological staging 



Neoadjuvant therapy- three scenarios: 

• tumours in which neoadjuvant treatment has been shown 

effective, thus becoming standard therapy; 

• tumours in which it has been shown to facilitate organ-

sparing, and 

• tumours in which its utility has not been shown



Neoadjuvant therapy in LARC

1988 that Gérard et al demonstrated that long course

neoadjuvant radiotherapy (34.5 Gy divided into 15 daily doses of 2.3 Gy 

each) improved both 5-year survival and local recurrence rates 

following radical surgery for rectal cancer (T2, T3, T4, NX, M0): Stage II-III

German Rectal Cancer Study group: role of NACRT in 2004

Local recurrence drop: 25% to 5-10%

This has been offset by 5 year distant relapse rate of 35%



Current issues:

• Long course vs Short course

• Is downsizing losing importance?

• Growing enthusiasm for surgery first

• Regression depends on:

Initial tumour volume/extent

Tumour biology

Interval between NACRT and surgery



Pathological changes in neoadjuvant treatment

• Role of the pathologist has changed

• Gross examination

• Microscopic evaluation

• Correlation with imaging

• REGRESSION GRADING





















I. Tumour Regression Grade (Royal College of Pathologists 

guidelines)

TRG 1: No residual tumour/mucus lakes only

TRG 2: Minimal residual tumour: occasional microscopic 

tumour foci are identified with difficulty

TRG 3: No marked regression



II. Modified Rectal cancer regression grading system:

m-RCRG 1: The macroscopic features may be varied
• no tumour epithelium or scattered foci of malignant epithelium comprising < 
5% of the overall area of abnormality
• mucin pools but do not contain malignant epithelium

m-RCRG 2: The macroscopic features may be varied
• combination of viable tumour epithelium and fibrosis
• malignant epithelium comprises 5–50% of the overall area of abnormality

m-RCRG 3: The macroscopic and microscopic features may not be significantly 
different to cases in which neoadjuvant therapy has not been given
• over 50% of the area of abnormality comprises malignant epithelium
• some fibrosis may be present but no more than that commonly seen as 
desmoplastic stroma in cases where no neoadjuvant therapy has been given



III. Dworak regression grade

Grade 0: no regression

Grade 1: dominant tumor mass with obvious fibrosis and/or 

vasculopathy

Grade 2: dominantly fibrotic changes with few tumor cells or 

groups (easy to find)

Grade 3: very few (difficult to find microscopically) tumor 

cells in fibrotic tissue with or without mucous substance

Grade 4: no tumor cells, only fibrotic mass (total regression 

or response)



IV. Mandard grading system (for oesophagectomy specimens):

Grade 1: (complete regression) absence of histologically identifiable 

residual cancer and fibrosis extending through the different layers of the 

esophageal wall, with or without granuloma

Grade 2: presence of rare residual cancer cells scattered through the 

fibrosis 

Grade 3: increase in the number of residual cancer cells, but fibrosis still 

predominated

Grade 4: residual cancer outgrowing fibrosis

Grade 5: absence of regressive changes



V. European Rectal Cancer Consensus Conference

• No response

• Signs of response

• Near complete response

• Complete response



VI. CAP Regression grading/AJCC

No viable cancer cells 0 (Complete)

Single cells or small groups of cancer cells 1 (Moderate)

Residual cancer outgrown by fibrosis 2 (Minimal)

Minimal or no tumour kill; extensive residual  3 (Poor)

cancer



Two questions: 

1. Should we grade regression?

2.  If so, which system?



Maas et al in 2010 meta-analysis

27 articles with 17 data sets with/without pCR, NACRT and 

TME

484/3105 with pCR showed better:

• 5 year crude survival

• disease free survival

• overall survival

• decreased local recurrence

• decreased 5 year distant relapses



Martin et al in 2012

16 LARC studies

Similar results to Maas et al

However, multiple phase III trials have failed to demonstrate 

to validate pCR for OS



Which grading system?

An evaluation of 5 systems was undertaken by the MSK 

group:

AJCC/CAP most accurate in predicting DFS

Valentini Nomogram:

Clinical stage, surgery (APR vs TME), pTNM, gender, age, RT 

dose, and adjuvant chemo = Neoadjuvant Rectal score

• better than pCR alone

• validated by 2 trials

• NCI approved endpoint for phase II clinical trials



Evaluation of Tumour response

Both clinical/radiological and pathological is of prognostic 

value

Pathological complete regression (pCR)

• good predictor of local control

• poor proxy for long-term survival



Conclusions

1. Continue to grade: CAP synoptic reports

2. Use a regression grading system that clinicians 

understand

3. Is of some value: for local recurrence

4. Valentini nomogram

5. Changing trend: 

surgery first

short course NACRT for borderline cancers

6. Future: AI algorithms?


