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RESPONSE: WHY DO WE WANT 
TO KNOW?

• Prognostic relevance: better response is better outcome

• Alternative endpoint for clinical trials

• Potential for local excision / watchfull waiting

• Risk of lymph node metastases

• Predictive marker for adjuvant therapy

Downstaging

Tumor regression grading



DOWNSTAGING

Based on clinical stage before the start of treatment
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Figure 1. Comparison between clinical complete response 
and pathological complete response (primary tumour only) 
in cases with resection after neoadjuvant chemoradiation. 
The bars represent the total number of cases with a clinical 
complete response, the green part of the bar represent the 
cases where the clinical complete response is confirmed by 
a pathological complete response. 

Complete 

response: the 

most simple

form of 

downstaging



TUMOR REGRESSION GRADING



BUT WE CANNOT DO IT!

1. Different classification schemes

2. Different stage grouping methods

3. Poor interobserver variability

4. Also present in patients not treated with neoadjuvant

therapy



Mandard, 1994;  adapted by Dworak, 1997 for rectal cancer

Tumor cells easy to find

Tumor cells difficult to find

Obvious fibrosis/vasculopathy

THE ORIGIN OF TRG SYSTEMS



DIFFERENT CLASSIFICATION
SCHEMES



DIFFERENT CLASSIFICATION

No regression 5 4 1 No regression

Dominant tumor mass with obvious fibrosis 4 3 2 < 25% regression

Tumor cells easy to find 3 2 3 25% - 50% regression

Tumor cells difficult to find 2 1 4 > 50% regression

No residual tumor cells 1 0 5 Complete regression

Mandard

Rodel modification

of Dworak
AJCC



DIFFERENT STAGE GROUPING

name year n type

Mace 2015 538 AJCC

Losi 2006 112 Dworak

Berho 2009 86 Dworak

Kim 2010 420 Dworak

Park 2010 108 Dworak

Roy 2012 75 Dworak

Huebner 2012 237 Dworak

Lim 2012 581 Dworak

Hermanek 2013 225 Dworak

Santos 2014 139 Dworak

Yoon 2015 261 Dworak

McCoy 2015 205 Dworak

Vecchio 2005 114 Mandard

Suarez 2008 119 Mandard

Lindebjerg 2008 135 Mandard

Salmo 2011 75 Mandard

Dhadda 2011 158 Mandard

Min 2011 178 Mandard

Santos 2013 139 Mandard

Peng 2015 190 Mandard

Beddy 2008 126 own

Arredondo 2013 228 own

1 2 3 4 5

0 1 2 3 4



Varying practices in tumor regression grading of gastrointestinal 

carcinomas after neoadjuvant therapy - results of a world wide survey

Courtesy of Rupert Langer



INTEROBSERVER VARIABILITY IS 
HIGH …. 



UP TO 32% REGRESSION WITHOUT RADIOTHERAPY

JCO 2023; 41(8)



BUT THERE IS A CLEAR
DIFFERENCE



AND A CORRELATION WITH
OUTCOME



THE SITUATION IS MORE COMPLEX

- a biological explanation -



WHAT ACTUALLY HAPPENS: 

Clin Cancer Res 2007; 15 (22): 6617-6623



ADDITIONAL EVIDENCE



AND MORE….

• In case of shrinkage: 

less LNM

• Presence of “TD” is 

associated with poor

prognosis

• Dworak is not

predictive



TUMOR FRAGMENTATION AS 
RESPONSE MECHANISM

1. Downstaging and tumor regression are different

2. Remaining tumor cells are present in the deeper layers

of the bowel

3. Posttreatment biopsies do not present an adequate 

picture

4. Patients with a near complete pCR can have a poor

prognosis

5. Tumor deposits after neoadjuvant therapy are something

else….



DOWNSTAGING VERSUS TUMOR 
REGRESSION



DOWNSTAGING HAS MORE 
PROGNOSTIC IMPACT
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Figure 5. Correlation between downstaging and tumour regression grading. The size of the bubble indicates the size of the cohort. In total 
933 patients from 6 studies are included57-62.
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Figure 2. The distribution of residual tumour cells within the rectal wall, including 7 patients with ypTis (patient 1-7), 16 patients with
ypT1, 79 patients with ypT2, 127 patients with ypT3 and 8 patients with ypT4 rectal cancer. Along the x-axis the individual patients are
depicted. Submucosal tumour was absent in 116 patients with ypT2-4 cancer (patient number 121-237, 54%). Adapted and combined
data from Duldulao et al31 and Xiao et al 32.
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VALUE OF POST-TREATMENT 
BIOPSIES



VALUE OF POST-TREATMENT 
BIOPSIES

• 2/7 of benign lesions

(clinically and on initial

biopsy) turned out to be

cancer



Author n negative 

biopsies

n pCR specificity sensitivity PPV NPV accuracy

Perez68 39 14 3 100.0% 69.4% 21.4% 100.0% 71.8%

Xiao32 79 66 16 94.1% 19.4% 24.2% 92.0% 35.9%

Kuo11 166 117 25 100.0% 34.7% 21.4% 100.0% 44.3%

Lopez-

Lopez14

67 35 18 100.0% 65.3% 51.4% 100.0% 74.6%

Total 351 232 62 98.4% 41.0% 26.7% 99.0% 51.3%

Table 1. Relevance of postoperative biopsies for detection of complete pathological response 
(pCR). PPV: positive predictive value, NPV: negative predictive value 
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THIS EXPLAINS THE NEAR-PCR
PROGNOSIS



THIS EXPLAINS THE NEAR-PCR
PROGNOSIS
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TUMOR DEPOSITS AFTER
NEOADJUVANT THERAPY

factor No therapy Neoadjuvant

setting

Lymph node 

metastases

RR 4.2 (95% CI 3.2 

-5.6)

RR 1.7 (95% CI 1.1-

2.8)

Lymphatic invasion RR 3.8 (95% CI 2.2-

6.4)

RR 1.5 (95% CI 0.6-

3.9)

Vascular invasion RR 2.6 (95% CI 1.8-

3.7)

RR 0.2 (95% CI 0.0-

3.1)

Perineural invasion RR 1.7 (95% CI 1.4 

-2.2)

RR 2.5 (95% CI 0.6 

-10.8)
The biological background is different!

Lord et al, EJC 2019



HOW DO WE DO THIS?











CONCLUSIONS

• Many problems with TRG: need for standardisation and consensus

• Digital pathology

• Comparisons with MRI

• More insights in biology of tumor response: shrinkage versus fragmented

• TRG on itself is not independent prognostic

• TD after neoadjuvant therapy are different
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