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Editorial Commentary
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Introduction

In recent years, pre and perioperative chemotherapy or 
chemoradiotherapy have been successfully implemented 
for advanced esophageal carcinoma (1,2). Traditionally, 
the resected specimen and lymph nodes (LN) have been 
evaluated according to the Union for International Cancer 
Control (UICC)/TNM system. The gold standard for 
evaluation of the prognosis after surgical therapy is the 
pathological TNM (pTNM) staging system. UICC 
established the 7th edition of the TNM system for 
esophageal cancer in 2009 (3). This was followed in 2018 by 
the current 8th edition (4,5). The 7th and earlier editions 
used data from patients treated surgically and without 
other interventions. Therefore, the TNM staging system 
offers limited value for patients receiving pre-operative 
chemotherapy or chemoradiation. The 7th edition used 
a simple “y” to distinguish pre-treated from treatment-
naïve tumors. One of the major changes in the 8th TNM 
edition was the introduction of a distinct post-neoadjuvant 
pathological stage group (ypTNM) (4,6). This modification 
is found in the TNM8 classification of the AJCC (6), but 
not the UICC (5).

Surgeons and pathologists from the University Hospital 
in Bern/Switzerland re-evaluated the data of patients 
with esophageal cancer treated with neoadjuvant therapy 
over the past 15 years (7). In total, 198 cases had received 
neoadjuvant therapy. These were re-evaluated and classified 
using the TNM7 and ypTNM8 systems. Accurate staging 
was possible using ypTNM8 for neoadjuvant-treated 
esophageal cancer, and the prognostic value was slightly 

better than with TNM7.
Many questions remain. For one, should the same 

classification system be used for naïve tumors and for those 
post-neoadjuvant therapy? The 7th and 8th editions of 
the TNM classification define pT and ypT categories for 
esophageal cancer as ypT0 (no residual cancer; pCR); ypT1 
(carcinoma within the subepithelial tissue, e.g., the lamina 
propria, muscularis mucosa or submucosa); ypT2 (carcinoma 
within the muscular layer (muscularis propria); ypT3 (carcinoma 
within the external esophageal layer, i.e., adventitia); and ypT4 
(carcinoma within nearby structures) (5,6).

This classification is based on the idea that in naïve 
tumors, invasion begins at the epithelial layer of the 
esophagus. Deeper tumor invasion correlates with worse 
prognosis; this has been shown in several studies. The pT 
category is a valid prognostic factor. However, there is no 
evidence that tumor regression begins at the deepest point 
of invasion, e.g., that a pT4 tumor with little regression 
after chemotherapy necessarily becomes a ypT3 tumor, 
with medium regression a ypT2 tumor, and so on. And it 
is possible that a small number of residual tumor cells in the 
esophageal adventitia could be a ypT3 tumor. Thus, prognostic 
differentiation of the ypT categories is not very good. Several 
studies have confirmed this. Kröll et al. (7) found that patients 
with ypT0, ypT1 or ypT2 had the same prognosis. Similar 
results have been reported by other authors (8,9). 

Regression in the primary tumor 

To improve the prognostic relevance of tumor response 
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after neoadjuvant therapy a great number of systems 
and classifications has been developed for evaluating the 
histopathological response. These can be further broken 
down into qualitative versus (semi)-quantitative systems 
according to histopathological criteria. These consider first 
and foremost the cytologic and topographic characteristics 
associated with tumor regression and tumor cell vitality. 
For esophageal cancer, the Mandard Classification and 
the Cologne Regression Scale are used most frequently in 
clinical studies (10-12). 

The Mandard classification was published in 1994 and 
uses semi-quantitative assessment of the ratio of fibrosis to 
tumor within the primary tumor (10). Initially, it was used 
in squamous cell esophageal cancers to estimate tumor 
regression after neoadjuvant cisplatin and radiotherapy (10).  
Since that time, a number of studies have evaluated the 
Mandard system regarding prognostic relevance for 
esophageal adenocarcinomas and for different types of 
chemotherapy (13-15). One early study classified regression 
of the primary tumor based on histopathological changes 
according to the original publication by Mandard (10). 
It offered five tumor regression grades (TRGs). TRG1 
(complete pathologic regression) is characterized by the 
absence of residual cancer (on histological examination) 
and presence of fibrosis reaching various layers of the 
esophageal wall, plus or minus granuloma; TRG2 has 
occasional residual cancer cells scattered within fibrosis; 
TRG3 shows more residual cancer cells, but overriding 
fibrosis; TRG4 has more residual cancer than fibrosis; and 
TRG5 is characterized by a lack of regressive changes. 

The Cologne Regression Scale was initially used to 
evaluate lung carcinoma (16). It showed good prognostic 
relevance when used in esophageal squamous cell and 
adenocarcinoma (11,12). This scale classifies according to 
quantifiable histological measures and vital/necrotic tumor 
proportions, as well as reactive changes after treatment. 
Reactive changes are measured within the residual cancer 
tissue and given as the percentage of vital tumor cells (VTCs) 
(11,12). Primary tumor regression is then assigned to 
four histomorphologic categories. Grade I has a complete 
response; grade II a nearly complete response with <10% 
vital residual tumor cells (VRTCs); Grade III has 10% to 
50% VTCs; and Grade IV has >50% VTCs.

A current study by Puetz et al. compared prognostic 
relevance of ypT categories, the Mandard Classification, and 
the Cologne Regression Scale in 216 patients with advanced 
esophageal carcinoma after preoperative chemoradiation (8). 
They found better prognostic discrimination for subgroups 

using the Mandard and particularly the Cologne Regression 
Scale versus ypT category. However, only the Cologne 
Regression Scale was relevant in terms of prognosis, with 
hazard-ratios increasing continuously for each subgroup. The 
authors also found very good inter-rater agreement with the 
re-evaluated Cologne Regression Scale compared to routine 
pathological classification, with kappa value 0.891 (8).

Prognostic relevance of lymph node metastasis 
(LNM)

The UICC /TNM system classifies ypN category according 
to the number of LNM. Thus, ypN0 is no LNM, ypN1 
has 1 to 2 LNM, ypN2 has 3 to 6 LNM, and ypN3 has 
more than 6 LNM. This classification does not consider the 
number of resected and analyzed LNs. The quantity of LNs 
resected can be lower in patients receiving preoperative 
chemoradiation for advanced esophageal cancer (17). The 
smaller number of resected LNs might be due to the effects 
of chemoradiation on metastatic LNs. A study by Castoro 
et al. investigated 402 patients treated consecutively for 
cancers of the esophagus or esophagogastric junction (18).  
They compared patterns of nodal metastasis in patients 
treated with surgery alone versus those receiving pre-
operative chemotherapy or chemoradiation. After 
neoadjuvant therapy, there were fewer lymph node 
metastases, and localization and patterns of the nodes also 
changed (18). The quantity and dimensions of metastatic 
LNs are significantly reduced when there is a good response 
to neoadjuvant chemoradiation, regardless of cancer 
histology (17). The ypN0 patient group is of particular 
interest. Hölscher et al. found that patients with minor 
response in the primary tumor (10% or more VTCs) and 
ypN0 had comparable prognosis to patients with major 
response (<10% VTCs) and ypN+ (19).

Therapy-induced changes in lymph nodes

There have been a number of reports in the past few years 
that signs of regression within metastatic lymph nodes and 
the primary tumor are relevant to prognosis (20-22). 

One study analyzed histomorphologic signs of tumor 
regression within 1,270 lymph nodes in 40 patients (20). 
Central fibrosis of the LN showed prognostic relevance as 
a sign of regression. The most important factor affecting 
prognosis for advanced esophageal cancer patients receiving 
preoperative chemoradiotherapy was the lymph node 
regression grading system (LNMRG) created for the study. 
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Patients having no LN metastasis and those with isolated 
signs of tumor regression. The most relevant factors 
affecting prognosis were ypN category and number of LNs 
with central fibrosis. Better prognoses were found in ypN0 
patients (no LNM) with two or fewer LNs with central 
fibrosis compared to ypN0 patients with three or more 
LNs with central fibrosis or those with a limited number 
of LNM (20). This study included only a small number of 
patients. However, the results were confirmed in another 
study with 400+ patients (21). The prognoses of the three 
groups of patients with the defined LNMRG system 
differed significantly. The group of ypN0 patients with 
major primary tumor response (<10% VTCs) and two or 
fewer LNs with central fibrosis had the best prognoses. 

Davies et al. studied lymph node regression in 268 
patients undergoing preoperative chemotherapy (22). They 
found subgroups of prognostic relevance in patients with 
LNM. Lymph node negative patients had negative nodes, 
no evidence of previous tumor involvement, or negative 
with complete regression. Lymph node positive patients 
were given a regression score according to the ratio of 
fibrosis to residual tumor. The regression score ranged 
from (I) complete response; (II) less than 10% of residual 
tumor; (III) 10% to 50% residual tumor;  (IV) more than 
50% viable tumor; and (V) no response. “Responders” 
scored 1, 2 or 3, and “Non-Responders” scored 4 or 5. LN 
regression had a strong effect on prognosis, possibly larger 
than primary tumor response.

Perspectives

There are many factors that influence the prognosis of 
esophageal cancer patients. The effect of pre-operative 
therapy on the primary tumor or metastatic lymph nodes 
and is probably just one factor among many individual and 
environmental factors affecting prognosis. 

There is clear evidence that response to chemotherapy or 
chemoradiation is of prognostic relevance. For prognostic 
grading of the response, standardized histomorphologic 
evaluation of the primary tumor and resected lymph nodes 
is necessary. The ypT categories did not differentiate 
low pT-categories, and thus, combined staging systems 
based on ypT category are problematic. The evaluation 
of primary tumor regression using quantitative analysis of 
histomorphologic signs (percentage of VTCs) showed the 
best prognostic differentiation.

Along with analysis of primary tumor regression, 
evaluation of the influence of neoadjuvant therapy on lymph 

nodes must be performed. Further studies are needed to 
establish evidence-based and practical lymph node grading 
systems. Better outcomes are clearly found in patients 
whose primary tumor shows complete or major response 
after chemoradiation. However, it remains unclear whether 
these outcomes are a true benefit of treatment, i.e., showing 
eradication of the occult systemic disease, or whether these 
responses are a marker of tumors with more favorable 
biological characteristics.

Other questions remain: do we need different grading 
systems for squamous cell carcinoma and adenocarcinoma? 
Or, what is the influence of different preoperative therapy—
chemotherapy or chemoradiation—to the grade of 
regression and to the prognosis? 

Acknowledgments

None.

Footnote

Conflicts of Interest: The authors have no conflicts of interest 
to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

References

1. Rubenstein JH, Shaheen NJ. Epidemiology, Diagnosis, 
and Management of Esophageal Adenocarcinoma. 
Gastroenterology 2015;149:302-17.e1.

2. van Hagen P, Hulshof MC, van Lanschot JJ, et al. 
Preoperative chemoradiotherapy for esophageal or 
junctional cancer. N Engl J Med 2012;366:2074-84.

3. Wittekind C, Meyer HJ, Bootz F. TNM-Klassifikation 
maligner Tumoren. Heidelberg: Springer, 2010.

4. Rice TW, Ishwaran H, Hofstetter WL, et al. 
Recommendations for pathologic staging (pTNM) of 
cancer of the esophagus and esophagogastric junction 
for the 8th edition AJCC/UICC staging manuals. Dis 
Esophagus 2016;29:897-905.

5. Brierley JD, Gospodarowicz MK, Wittekind C. TNM-
Classification of Malignant Tumours. 8th Edition. 
Chichester: John Wiley & Sons, 2017.

6. Amin MB, Edge S, Greene F, et al. AJCC Cancer Staging 



Bollschweiler and Hölscher. Prognostic relvance of tumour response

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(Suppl 6):S228 | http://dx.doi.org/10.21037/atm.2019.08.36

Page 4 of 4

Manual. Springer International Publishing, 2017.
7. Kröll D, Noser L, Erdem S, et al. Application of the 

8th edition of the AJCC yTNM staging system shows 
improved prognostication in a single center cohort of 
esophageal carcinomas. Surg Oncol 2018;27:100-5.

8. Puetz K, Bollschweiler E, Semrau R, et al. Neoadjuvant 
chemoradiation for patients with advanced oesophageal 
cancer - which response grading system best 
impacts prognostic discrimination? Histopathology 
2019;74:731-43.

9. Sisic L, Blank S, Nienhüser H, et al. Prognostic 
differences in 8th edition TNM staging of esophagogastric 
adenocarcinoma after neoadjuvant treatment. Eur J Surg 
Oncol 2018;44:1646-56.

10. Mandard AM, Dalibard F, Mandard JC, et al. Pathologic 
assessment of tumor regression after preoperative 
chemoradiotherapy of esophageal carcinoma. 
Clinicopathologic correlations. Cancer 1994;73:2680-6.

11. Baldus SE, Mönig SP, Schröder W, et al. Regression 
of oesophageal carcinomas after neoadjuvant 
radiochemotherapy: criteria of the histopathological 
evaluation. Pathologe 2004;25:421-7.

12. Schneider PM, Baldus SE, Metzger R, et al. 
Histomorphologic tumor regression and lymph node 
metastases determine prognosis following neoadjuvant 
radiochemotherapy for esophageal cancer: implications for 
response classification. Ann Surg 2005;242:684-92.

13. Karamitopoulou E, Thies S, Zlobec I, et al. Assessment 
of tumor regression of esophageal adenocarcinomas 
after neoadjuvant chemotherapy: comparison of 2 
commonly used scoring approaches. Am J Surg Pathol 
2014;38:1551-6.

14. Donohoe CL, O'Farrell NJ, Grant T, et al. Classification 
of pathologic response to neoadjuvant therapy in 
esophageal and junctional cancer: assessment of existing 

measures and proposal of a novel 3-point standard. Ann 
Surg 2013;258:784-92; discussion 792.

15. Fareed KR, Ilyas M, Kaye PV, et al. Tumour regression 
grade (TRG) analyses in patients with resectable gastro-
oesophageal adenocarcinomas treated with platinum-
based neoadjuvant chemotherapy. Histopathology 
2009;55:399-406.

16. Junker K, Thomas M, Schulmann K, et al. Tumour 
regression in non-small-cell lung cancer following 
neoadjuvant therapy. Histological assessment. J Cancer 
Res Clin Oncol 1997;123:469-77.

17. Bollschweiler E, Besch S, Drebber U, et al. Influence of 
neoadjuvant chemoradiation on the number and size of 
analyzed lymph nodes in esophageal cancer. Ann Surg 
Oncol 2010;17:3187-94.

18. Castoro C, Scarpa M, Cagol M, et al. Nodal metastasis 
from locally advanced esophageal cancer: how neoadjuvant 
therapy modifies their frequency and distribution. Ann 
Surg Oncol 2011;18:3743-54.

19. Hölscher AH, Drebber U, Schmidt H, et al. Prognostic 
classification of histopathologic response to neoadjuvant 
therapy in esophageal adenocarcinoma. Ann Surg 
2014;260:779-84; discussion 784-5.

20. Bollschweiler E, Holscher AH, Metzger R, et al. 
Prognostic significance of a new grading system of lymph 
node morphology after neoadjuvant radiochemotherapy 
for esophageal cancer. Ann Thorac Surg 2011;92:2020-7.

21. Philippron A, Bollschweiler E, Kunikata A, et al. 
Prognostic Relevance of Lymph Node Regression After 
Neoadjuvant Chemoradiation for Esophageal Cancer. 
Semin Thorac Cardiovasc Surg 2016;28:549-58.

22. Davies AR, Myoteri D, Zylstra J, et al. Lymph 
node regression and survival following neoadjuvant 
chemotherapy in oesophageal adenocarcinoma. Br J Surg 
2018;105:1639-49.

Cite this article as: Bollschweiler E, Hölscher AH. Prognostic 
relevance of tumor response after neoadjuvant therapy for 
patients with esophageal cancer. Ann Transl Med 2019;7(Suppl 
6):S228. doi: 10.21037/atm.2019.08.36


