
Tumor Regression Grading of 

Gastrointestinal Carcinomas 

Following Neoadjuvant Treatment

Rupert Langer
Institute of Pathology, University of Bern, Switzerland



Disclosure of Relevant 
Financial Relationships

The faculty, committee members, and staff who are in position to control the content of this activity are 
required to disclose to USCAP and to learners any relevant financial relationship(s) of the individual or 

spouse/partner that have occurred within the last 12 months with any commercial interest(s) whose 
products or services are related to the CME content. USCAP has reviewed all disclosures and resolved 

or managed all identified conflicts of interest, as applicable.

The following faculty reported no relevant financial relationships: Rupert Langer

USCAP staff associated with the development of content for this activity 
reported no relevant financial relationships.



Important Information 

Regarding CME/SAMs

The Online CME/Evaluations/SAMs claim process will only 

be available on the USCAP website until September 30, 2018.

No claims can be processed after that date!

After September 30, 2018 you will NOT be able to obtain any 

CME or SAMs credits for attending this meeting.





Case

• Male, 65 years

• History of reflux; dysphagia

• Endoscopy: tumor within Barrett’s mucosa
in the distal esophagus

• Histology: adenocarcinoma

• Endo- Ultrasound: uT2, uN1

• Staging: no distant metastases

• Multidisciplinary tumorboard:

neoadjuvant RCTX followed by surgery
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Multimodal Therapy for Locally 
Advanced Gastrointestinal Carcinomas

▪ Esophageal, Gastric and Rectal Cancer

▪ pre/perioperative (R)CTX + Surgery

▪ Downstaging

▪ Higher rates of complete resecion

▪ Higher distance to resection margins

▪ Lower rates of systemic and intraoperative tumor
cell dissemination (micrometastases, isolated tumor
cells)

▪ «in-vivo» testing of sensitivity to TX

▪ However, divergent response behavior of tumors
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Pathology Findings after RCTX
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▪ Transmural fibrosis

▪ Residual tumor islands throughout the 
muscular wall

▪ reaching the subserosal/adventitial tissue

▪ ypT3 N0 (0/23) L0, V0, R0

▪ How to report the regressive changes?

▪ Do they have any significance?



Outline

▪Histopathology of tumor regression

▪Work up of resection specimens

▪Concepts of tumor regression grading

▪Examples

▪Critical issues
 Interobserver variability

 Prognostic value

▪ Lymph node metastases

▪ Future directions



Morphological changes after Treatment -
Macroscopy
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Morphological changes after Treatment -
Histology

tissue level

Necrosis

Inflammation

Granulation tissue

Resorbtion

(histiocytic reaction, 
cholesterol deposits, 
foreign body reaction..)

Calcification

Acellular mucin

Scarring, fibrosis

time



Necrosis and Fibrosis
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Resorbtion, foreign body reaction, 
hemorrhage, calcification
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Foamy histiocytes, cholesterol clefts
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Pan CK for highlighting carcinoma cells



Pauci or acellular mucin (Adenocarcinomas)
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PAS



Morphological changes after Treatment -
Histology

Cellular level

Increase of nuclear size

Cytoplasmic vacuolisation

Cytoplasmic eosinophily

Giant cells

Cytopathic atypia

Nuclear pyknosis

Karyorrhexis

Increase of nucleoli (size and
number)

Apoptoses



Morphological Changes after Treatment
non-neoplastic tissue – vessels and glands
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EvG



Becker et al., 2003 Specificity treatment-induced changes

Specific changes?

▪ Foamy histiocytes

▪Acellular mucus

▪Central fibrosis (but not 
fibrosis in general)

▪Vascular changes

▪Extramural vascular
changes



Regression = clinical benefit = response? Non-response?

Clinical Significance of tumor regression?



Grossing ( e.g. Esophagus)

Becker et al., Cancer 2003; Langer et al, Mod Pathol 2009



Centrifugal Pattern of Tumor Regression

Images courtesy Karen Becker



Histology and 
Grading of Tumor 

Regression

21

A  complete

B  subtotal

C  partial

D  no regression



Histology and 
Grading of Tumor 

Regression

22

A  complete

B  subtotal

C  partial

D  no regressionBasing on which parameter?



Parameters for the Determination 
of Tumor Regression

Residual tumor vs. Fibrosis
Residual tumor in %

or descriptive



SCC Esophagus after RCTX

residual tumor/fibrosis

Mandard Classification



Becker Classification

Comment: 

▪ TRG according to

Baldus/Schneider 

(«Cologne-System»): 

same cut-offs, but 

inverse grading. 

▪ Same as MD Anderson 

System (Chireac/Wu); 

▪ also mentioned in 

Textbooks (e.g. WHO)

Gastric Adenocarcinoma after nCTX

residual tumor/tumorbed %



Becker Tumor Regression Grading and Survival

580 Gastroesophageal Adenocarcinomas after nCTX

p<0.001

TRG 1a

TRG1b

TRG2

TRG3

Becker et al. 2011, Langer et al 2009

«responders»

«non-responders»

S
u
rv

iv
a
l 
%

Survival moths after surgery

Variable HR

95,0% CI for HR

p-value

min max

ypT Cat 1,211 ,994 1,476 ,057

ypN Cat 1,597 1,118 2,280 ,010

LVI 1,328 1,019 1,731 ,036

Grading 1,315 1,013 1,708 ,040

R status 1,320 1,056 1,651 ,015

TRG 1,377 1,129 1,679 ,002



Japanese/Asian Classifications: cutoffs 33% - 66%
▪Morphometric study using 0%, 1–10 %, 11–33 %, 34–50 %, 51–66 

%, and 67–100 % residual tumors 

▪Conclusions: “the 10 % cutoff should be the global standard cutoff of 
% residual tumor to determine TRG in GC” 

(may not apply for linitis pl./diffuse type GC)



Rectal Cancer: two more players
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Ryan 
«original»

Dworak



CAP-Protocols
esophagus / rectum gastric cancer

Description TRG

No viable cancer cells

(complete response) 0

Single cells or rare small 

groups of cancer cells 

(near complete response) 1 

Residual cancer with evident tumor 

regression, but more than single cells 

or rare small groups of cancer cells 

(partial response) 2 

Extensive residual cancer with 

no evident tumor regression 

(poor or no response) 3

Called “modified Ryan”, recommended for 

esophagus and rectum, which explicetely does not 

exclude the usage of other TRG systems 

(e.g. MD Anderson/Becker)

Description TRG

No viable cancer cells

(complete response) 0

Single cells or small groups 

of cancer cells (Moderate response) 1 

Residual cancer outgrown by fibrosis 

(Minimal response) 2 

Minimal or no tumor kill; 

extensive residual cancer

(Poor response) 3

Referring to Ryan et al. recommended for 

gastric cancer, which explicetly does not 

exclude the usage of other TRG systems (e.g. 

Memoriam Sloan Kettering Cancer Center)



N=583

Grade 0 (complete response)   105 (19.5%) 

Grade 1 (subtotal) 153 (28.4%) 

Grade 2 (partial) 181 (33.6%)

Grade 3 (no response) 99 (18.4%)

“After adjusting for significant covariates, 

including pathologic stage, AJCC/CAP 

grade remained an independent predictor of 

overall survival (p < 0.001), disease-free 

survival (p < 0.001), and cumulative 

recurrence (p < 0.001) in Cox regression

analyses».



TRG in Meta-Analyses and Clinical Trials
▪ Esophagus

- Cunningham et al. 2017 (UK STO3); 1063pts. p<0.0001*

- Alderson et al. 2017 (UK OE05); 897pts; p=0.028; p<0.0001*

- Noble et al. 2017 (Multicenter Study), 1392 pts. p<0.001* 

▪ Stomach

- Smyth et al. (MAGIC); 330 pts. p=0.02*

- Al-Batran et al. (FLOT-AIO) 2016; 300pts. p<0.001**

- Tomassello et al. 2017 (Meta-A; 17 studies; 3145 pts.), p<0.0001

- Spoerl et al. (AIO, Multicenter); 461pts. p=0.031 (intestinal T)**

▪ Rectum

- Fokas et al. 2017, (CAO/ARO/AIO), 1179 pts. p<0.001***

- Kim et al. 2017 (single center), 933 pts. p<0.001***,**** 

UK OE05

Tomassello

*Mandard ** Becker ***Dworak ****AJCC



AJCC/CAP (Ryan)

MD Anderson (Chireac/Wu)
MSKCC

RCPath
Ryan

Mandard
Becker

Cologne

Rödel Dworak

JGCA
JSED
JSCCR

Which TRG System should we use?



Which TRG System should we use?

▪ Interobserver Variability
“Interobserver agreement was excellent for extent of residual carcinoma (κ=0.84) and was good for 
ypT stage (κ=0.71). Agreement was excellent for all categories of residual carcinoma: P0 (κ=0.87), P1 
(κ=0.81), and P2 (κ=0.85)”. Wu et al. Am J Surg Path 2007: 3tiered system ( % “modified Becker”)

“There was 94.3% concordance between pathologists as regards TRG/staging.”
Fareed et al, Histopathology 2009: Mandard

▪Prognostic significance
Large number of studies show prognostic value but use different TRG systems and different 
cut-offs for “response”

▪One TRG for all GI carcinomas?
no constant application of TRGs in case studies and clinical trials



▪ Disappointing results – very

bad concordance

▪ unanimous agreement in only

one case in one TRG system

(case 2)

▪ Other studies, however, show 

a good reproducibility of 

TRGs when comparing one or 

more TRG systems of the 

same concept: 

▪ in esophageal carcinomas 

kappa values of 0.71 (MD 

Anderson/ Becker system) or 

0.84 (simplified three-tiered 

MD Anderson/Becker system), 

or in rectal cancers 

concordance indices of 0.65

(Dworak system), 0.665 

(simplified three-tiered 

Mandard system) and 0.69

(AJCC system)

▪ 17 participants

▪ Mandard, Dworak, modified rectal cancer TRG (UK)

▪ 10 representative slides of rectal cancer after nRCTX

Chetty et al. 2012, Wu et al., 2007, Trakarnsanga et al., 2014 



Critical Issues of Tumor Regression Grading

Subjectivity

lack of accuracy

Chetty et al. 2012

Definition of fibrosis

- Therapy associated

- Higher importance of the

amount of residual tumor?

Insufficient clarity

Subjectivity



.. interobserver agreement for the Becker 

system showed better weighted

K values compared with the Mandard 

system (0.78 vs. 0.62). Evaluation of the 

whole embedded tumor site showed 

improved results (Becker: 0.83; Mandard: 

0.73) as compared with only 1 

representative slide (Becker: 0.68; 

Mandard: 0.71)..

..There was reasonable interobserver 

agreement for the grading systems: κ-

scores = 0.44 (Mandard), 0.28 

(Japanese), and 0.51 (Becker). Only 

Mandard and Becker scores provided 

prognostic information: 5-year overall 

survival rates of 100% for complete or 

near complete responders versus 35% for 

nonresponders for both…

.. the Becker system was slightly more 

reproducible..

Comparison Fibrosis/Tumor relation vs. %: 
Mandard vs. Becker



METHODS: database of 563 patients with locally advanced rectal cancer.

RESULTS (1): All TRG systems predictive of recurrence. Concordance indices of the three-tier Mandard, three-

tier Dowrak/Rödel, three-tier MSKCC, and four-tier AJCC systems were: 0.665, 0.653, 0.683, and 0.694, 

respectively (higher number = better prediction). Comment: many other studies show substantial IOA as well

Results (2) The AJCC system more accurately predicted recurrence than the three-tier Mandard (p= .002) or 

Dowrak/Rödel (p= .006) and had a higher concordance index than MSKCC

…TRG may provide a valuable tool for clinical decision making …The data from Trakarnsanga et al. 

provide guidance as to which of the TRG systems is most predictive for recurrence following 

preoperative RCX and surgery for rectal cancer. Despite the caveats discussed above, the four-

tier AJCC TRG system appears to be a good choice. However, this classification system needs to 

be prospectively tested on multiple datasets to validate its reproducibility in the broader setting  

(Editorial by Bruce D Minsky and Claus Rodel)



Tumor Regression in Lymph Nodes

ypN0

- Inflammation

- necrosis

- Fibrosis

- Hyalinosis

- Hemosiderin

- Histiocytes

- Cholesterol clefts

- Single (viable?) tumor cells

ypN1

CAVE: in some cases divergent 

regression behavior between

primary tumor site and LN may be

observed (i.e. ypT0, L1, N1)

22. März 201838



Tumor Regression in Lymph Nodes

▪ Tumor regression in lymph nodes is a frequent finding

▪ Presence of LN metastases strong(est) prognostic
parameter

▪ Nodular hyalinosis and fibrosis and foamy histiocytes
indicative of tumor regression

▪ CAVE: fibrotic changes unrelated to tumor (e.g. 
mediastinum)

▪ CAVE: pretherapeutic staging may not be accurate

▪ Regression grading may be biased

▪ First reports about prognostic value in esophagus and 
rectum

▪ At present: no recommendation to perform regression
grading on LN (but describe and comment;  use
UICC/AJCC TNM classification: ypN)
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Becker et al, 2012



Regression Grading after Neoadjuvant
Therapy – Challenges for the Future

▪ Existing data about «conventional» nRCTX/nCTX

▪ Modification of nTX (i.e. short courses)

▪ First data about novel approaches

(incl. immunotherapy or targeted therapy)

-> Data acqisition mandatory

▪ Comparison with convential TX

▪ Determination of prognostic/biologic impact

▪ Similar to conventional TX: macroscopic work up

and histopath reporting
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Tumor Regression Grading –
Final (?) Points

▪ TRGs offer valuable morphologic and prognostic information.

▪ work up: complete embedding; consider step sections or proper 
slides before diagnosis of complete regression

▪ histology: use whole tumorbed, not «worst area» for reporting TRG

▪ Use (y) pTNM and TRG (at the moment no general
recommendation; preferrably 4 tiered TRG: e.g. CAP/AJCC, Becker, 
etc), clearly indicate the reference and provide additional text (e.g. 
«TRG1b (Becker): <10% residual tumor/tumorbed»)

▪ Standardization necessary -> challenge for pathology community

▪ Announcement: upcoming international survey (Maria Westerhoff, 
RL) about the usage of TRG and related issues








