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Abstract
AIM
To compare prognostic relevance of postoperative 
tumour/node/metastasis (TMN) stages between patients 
with and without neoadjuvant treatment. 

METHODS
Data from patients with adenocarcinoma of the gastro-
oesophageal junction (AEG) who had undergone 
surgical resection at a single German university centre 
were retrospectively analysed. Patients with or without 
neoadjuvant preoperative treatment were selected 
by exact matching based on preoperative staging. 
Standard assessment of preoperative (c)TNM stage 
was based on endoscopic ultrasound and computed 
tomography of the thorax and abdomen, according 
to the American Joint Committee on Cancer/Union 
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for International Cancer Control classification system. 
Patients with cT1cN0cM0 and cT2cN0cM0 stages 
were excluded from the study, as these patients are 
generally not recommended for pretreatment. Long-
term survival among the various postoperative TNM 
stages was compared between the groups of patients 
with or without neoadjuvant treatment. For statistical 
assessments, a P -value of ≤ 0.05 was considered 
significant.

RESULTS
The study included a total of 174 patients. The group 
of patients who had received preoperative neoadjuvant 
treatment included more cases of AEG (Siewert) type 
1 carcinoma (P  < 0.001), and consequently oesop
hagectomy was performed more frequently among 
these patients (P  < 0.001). The two groups (with or 
without preoperative neoadjuvant treatment) had 
comparable preoperative T stages, but the group of 
patients with preoperative neoadjuvant treatment 
presented a higher rate of preoperative N-positive 
disease (P  = 0.020). Overall long-term survival was not 
different between the two groups of patients according 
to tumours of different AEG classifications, receipt of 
oesophagectomy or gastrectomy, nor between patients 
with similar postoperative TNM stage, resection margin 
and grading. However, an improvement of long-term 
survival was found for patients with nodal down-staging 
after neoadjuvant therapy (P  = 0.053).

CONCLUSION
The prognostic relevance of postoperative TNM stages is 
similar for AEG in patients with or without neoadjuvant 
preoperative treatment, but treatment-related nodal 
down-staging prognosticates longer-term survival.

Key words: Adenocarcinoma of the gastro-oesophageal 
junction; American Joint Committee on Cancer/Union for 
International Cancer Control; TNM system; Neoadjuvant 
therapy; Oesophageal cancer

© The Author(s) 2018. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Neoadjuvant therapy is the standard treatment 
for locally advanced adenocarcinoma of the gastro-
oesophageal junction (AEG). Prognosis of AEG is based 
mainly on postoperative tumour/node/metastasis (TNM) 
stages, using the American Joint Committee on Cancer/
Union for International Cancer Control classification 
system. Yet, whether prognostication based on posto
perative TNM stage is affected by preoperative neoad
juvant therapy is unclear. Retrospective analysis of 
174 patients showed that the prognostic relevance of 
postoperative TNM stage is independent of preoperative 
neoadjuvant therapy. However, nodal down-stage 
response following neoadjuvant therapy was found to 
result in improvement of survival.

Thomaschewski M, Hummel R, Petrova E, Knief J, Wellner UF, 
Keck T, Bausch D. Impact of postoperative TNM stages after 
neoadjuvant therapy on prognosis of adenocarcinoma of the 
gastro-oesophageal junction tumours. World J Gastroenterol 
2018; 24(13): 1429-1439  Available from: URL: http://www.
wjgnet.com/1007-9327/full/v24/i13/1429.htm  DOI: http://
dx.doi.org/10.3748/wjg.v24.i13.1429

INTRODUCTION
Adenocarcinoma of the gastro-oesophageal junction 
(AEG) is one of the most common cancers worldwide, 
with a global incidence of 0.7 per 100000[1,2]. It re
presents an aggressive disease with poor prognosis, 
and diagnosis is often delayed due to a lack of early 
disease-specific symptoms. Moreover, these tumours 
tend to spread to (local) lymph nodes even in early 
stages[3,4]. 

Today, curative treatment options involve multi
disciplinary approaches including endoscopy, surgery, 
chemotherapy and radiotherapy. These treatments have 
led to improvements in clinical management and patient 
outcome over the last years[4,5]. In particular, effective 
neoadjuvant chemotherapy and/or radiotherapy appro
aches have been established for patients with locally 
advanced adenocarcinoma of the distal oesophagus and 
the gastro-oesophageal junction. When applied prior to 
surgery, these pretreatments provide a survival benefit, 
improve the potential for down-staging of the primary 
tumour and/or lymph node metastasis, and yield higher 
rates of complete tumour resection (R0) in contrast to a 
surgery-alone approach[6-10]. However, whether a patient 
benefits from neoadjuvant therapy depends on tumour 
biology, individual patient-related risk factors and stage 
of disease[6,8,9].

The American Joint Committee on Cancer (AJCC) 
and the Union for International Cancer Control (UICC) 
tumour/node/metastasis (TNM) system has been 
established as an international standard of classification 
of local, regional and distant extension/spread for many 
solid tumours, including AEG, and proven a powerful 
tool for prediction of prognosis of cancer patients[10-14]. 

For the first time, the recently published 8th edi
tion of AJCC staging of cancers of the oesophagus 
and oesophago-gastric junction introduced the post
neoadjuvant (yp)TNM stage groupings in addition to 
the clinical (c)TNM and pathological (p)TNM stagings[12]. 
Whereas the separate definitions from the previous 
7th AJCC/UICC edition for depth of wall infiltration 
by the primary tumour (the T staging), lymph node 
involvement (the N staging) and presence of distant 
metastases (the M staging) of AEG were not changed, 
stage grouping for neoadjuvant categories (i.e., ypTNM) 
was newly classified with separate stage grouping 
for squamous cell carcinoma and adenocarcinoma, 
to account for the different prognostic implications 
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between ypTNM (postneoadjuvant) and pTNM cancer 
categories[12,13]. 

Based on data derived from the Worldwide Eso
phageal Cancer Collaboration (WECC), involving 7723 
patients from different countries and continents, survival 
for neoadjuvant groups (ypTNM patients) differed 
from that for equivalent-stage patients that underwent 
surgery alone (pTNM patients)[13]. In detail, survival for 
node-negative (ypN0) patients and early-stage disease 
(ypTNM groups Ⅰ and Ⅱ) patients is significantly 
lower than for equivalently categorised patients that 
underwent surgery alone (pTNM)[13,15]. However, two 
other retrospective analyses showed that the prog
nostic relevance of postoperative AJCC/UICC TNM stag
ing is similar for patients with or without neoadjuvant 
treatment[16,17].

In summary, the data available on the actual 
prognostic relevance of postoperative TNM stages of 
AEG patients who underwent neoadjuvant treatment 
are still limited and heterogeneous. The objective of 
this study, therefore, was to retrospectively analyse 
data from our University Cancer Center to compare 
the prognostic relevance of postoperative TMN stages 
between patients with and without preoperative 
neoadjuvant treatment, following surgery for tumours 
of the gastro-oesophageal junction. 

MATERIALS AND METHODS
Patient selection and study parameters
Between 1996 and 2014, a total of 254 consecutive 
patients underwent curative surgery for AEG at the 
University Medical Center Schleswig-Holstein, Campus 
Lübeck. Data of all these patients were obtained from 
the institutional database and selected according to the 
following inclusion criteria: age > 18 years; histological 
confirmation of AEG (Siewert types Ⅰ to Ⅲ) on the 
basis of postoperative resection specimen analysis; 
curative intent of surgery/treatment; and, formal eligi
bility for neoadjuvant/perioperative treatment based 
on preoperative cTNM stages (according to AJCC 
Classification 8th edition[12]; for details, please see the 
“Neoadjuvant/perioperative treatment” section below). 
Exclusion criteria were in-hospital death (as we aimed 
to analyse long-term outcome) and early-stage cancers 
(cT1cN0cM0 and cT2cN0cM0). After identification of 
eligible patients, we applied exact matching techniques 
to select the final retrospective study population of 
patients for the “neoadjuvant treatment” and “no 
neoadjuvant treatment” groups. Local ethics board 
approval was obtained (Ethik-Kommission Universität zu 
Lübeck/Aktenzeichen: 17-379A).

Study parameters included sex, age, AEG (Siewert) 
classification[18], surgical procedure (see below), 
preoperative staging (including cT, cN and cM categories 
according to the AJCC Cancer Staging Manual 8th 
edition[12]), postoperative staging [including T, N and M 
categories according to the AJCC/UICC Cancer Staging 
Manual 7th edition[11], grade of differentiation (G) and 

resection margin status (R)], long-term survival (defined 
as time in months from the day of hospital discharge) 
and pathologic down-staging/response in T and N 
stages after neoadjuvant therapy. For this study, we 
defined any pathologic down-staging/improvement in 
T and N stages after neoadjuvant therapy as ‘down-
staged’, in contrast to ‘unchanged’ or ‘up-staged’ T and 
N stages. 

Preoperative and postoperative tumour staging
Standard assessment of diagnosis and preoperative 
TNM stage (cTNM) was based on findings from en
doscopy with biopsy, including endoscopic ultrasound 
and computed tomography of the thorax and abdomen. 
The postoperative staging was based on the resec
tion specimen (according to the AJCC/UICC Cancer 
Staging Manual 7th edition[11] and including G and R 
parameters). In this context, the resected specimens 
were re-evaluated by an independent pathologist for 
the purpose of this study.

Neoadjuvant / perioperative treatment
From the year 2005 onward, neoadjuvant chemotherapy 
has been used as standard treatment in the context of a 
multidisciplinary approach for locally advanced cancers. 
Our local standard protocol for neoadjuvant/perioperative 
tretment is based on the German National Guidelines for 
Diagnostics and Treatment of Adenocarcinomas of the 
Stomach and the Gastroesophageal Junction (http://
www.awmf.org/uploads/tx_szleitlinien/ 032009l_S3_M
agenkarzinom_Diagnostik_Therapie_Adenokarzinome_
oesophagogastraler_Uebergang_2012abgelaufen.pdf). 
Generally, patients are deemed eligible for neoadjuvant/
perioperative treatment if the tumour is locally advanced. 
In detail, we recommend neoadjuvant/perioperative 
treatment for patients with locally advanced tumour 
stages (cT2 node-positive disease as well as cT3/4), 
and patients with cT1 cN0 cM0 or cT2 cN0 cM0 are 
not recommended for pretreatment. Prior to 2005, 
patients received neoadjuvant/perioperative treatment 
on an individual basis based on recommendations of 
the local interdisciplinary tumour board. Neoadjuvant/
perioperative therapy mainly consisted of cisplatin and 
fluorouracil (5-FU)-based regimens and included, over 
the time, different protocols such as cisplatin/5-FU, 
ECX, FLOT or ECF. For better presentation of results, 
neoadjuvant/perioperative treatment is referred to as 
‘neoadjuvant treatment’ throughout the rest of the 
manuscript. In 26 cases, patients without neoadjuvant 
pretreatment had received adjuvant therapy (if recom
mended according to the local interdisciplinary tumor 
board). The decision was based on postoperative tumour 
stages and individual patient-specific risk factors. 

Surgical procedures
The type of surgical resection for the AEG tumours was 
selected in accordance with tumour location and extent, 
and was chosen from among either oesophagectomy 
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operative staging (cTNM)], Pearson’s chisquare and 
Fisher´s exact tests were used. Long-term survival 
was analysed using the Kaplan-Meier method. Log-
rank test was used for statistical comparison. For 
all statistical analyses, a P-value of ≤ 0.05 was con
sidered significant. 

RESULTS
Demographics and overall survival 
Following the exact matching patient selection, 
we identified 174 out of the 254 patients for study 
inclusion. Table 1 presents an overview of the two 
study groups: “neoadjuvant treatment (tx)” vs “no 
neoadjuvant tx”. The patients who underwent neoadju
vant treatment were significantly younger than their 
nontreated counterparts (58 years vs 64 years, P = 
0.043) and presented significantly more often with 
Siewert type 1 AEG tumours (P < 0.001) mandating 
oesophagectomy rather than gastrectomy (P < 0.001). 
While patients in both groups presented comparable 
preoperative T stages, patients in the neoadjuvant 
treatment group presented higher preoperative rates 
of N-positive disease (P = 0.02). Rates of N-positive 
disease were 90% for neoadjuvant tx and 73% for no 
neoadjuvant tx. Analysis of overall survival of the entire 
patient population based on postoperative T and N 

techniques (open/hybrid/totally minimally invasive 
oesophagectomies), gastrectomy techniques (transhiatal 
extended gastrectomy) or combined oesophagectomy-
and-total-gastrectomy techniques. For the purpose 
of this study, patients treated with the combined 
oesophagectomy-and-total-gastrectomy technique were 
included in the oesophagectomy group. The standard 
surgical procedure in our hospital included two-field 
lymphadenectomy for oesophagectomies and D2-
lymphadenectomy for gastrectomies.

Follow-up
The Department of Surgery includes an Outpatient 
Cancer Clinic for follow up of cancer patients. Most of 
the cancer patients in our study are receiving their 
follow-up care in this outpatient clinic. However, for 
those patients who requested follow up with their 
general practitioner (e.g., based on the location of their 
residence), we obtained their follow-up information via 
telephone and entered the respective information into 
our database. 

Statistical analysis
Statistical analyses were performed using SPSS software 
(version 22; IBM Corp., Armonk, NY, United States). 
For analysis of categorical variables [sex, age, AEG 
(Siewert) classification, surgical procedure and pre

Thomaschewski M et al . Prognosis of AEG TNM stages

Table 1  Demographics of the study population

All, n  = 174 No neoadjuvant tx Neoadjuvant tx P  value

Male sex     85.1%    81.7    87.4    0.387
Age, median  61.5 64 58    0.043
Siewert stage < 0.001
   I     35.1%    16.9    47.6
   II     51.7%    67.6    40.8
   III     13.2%    15.5    11.7
cT stage 0.9
   T2       7.5%      8.5      6.8
   T3     74.7%    74.6    74.8
   T4     17.8%    16.9    18.4
cN stage   0.02
   Negative     17.2%    28.2      9.7
   Positive     82.8%    72.8    90.3
Surgery < 0.001
   Oesophagectomy     54.0%    26.8    72.8
   Gastrectomy     46.0%    73.2    27.2
pT stage
   T0   11% -    20.0
   T1/2  26%    21.4    30.0
   T3/4  63%    78.6    50.0
pN stage
   N0  37%    24.3    48.8
   N1  17%    18.6 15
   N2  21% 20    21.2
   N3  25%    37.1 15
pM stage
   M0  94%    94.3    93.8
   M1    6%      5.7      6.2

Data represent the entire study population (“All”), and the subgroups of patients with (“Neoadjuvant tx”) or without (“No neoadjuvant tx”) neoadjuvant 
pretreatment. Tx: Treatment.
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stages confirmed that long-term survival depended on 
disease stages (Figure 1).

Survival of patients with or without neoadjuvant 
treatment who had equivalent postoperative TNM stages
First, we compared long-term survival between groups 

of patients with or without neoadjuvant treatment who 
had equivalent postoperative AJCC/UICC TNM stages 
(stages Ⅰ-Ⅳ according to the 7th edition AJCC/UICC 
staging). We found no significant differences in long-
term survival according to receipt of neoadjuvant treat
ment for the four AJCC/UICC stage subgroups (Figure 2). 

Thomaschewski M et al . Prognosis of AEG TNM stages

A B

Figure 1  Overall survival. The graphs present an overview of the long-term survival of the entire study cohort based on tumour (A) and nodal (B) stages.
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Figure 2  Impact of American Joint Committee on Cancer/Union for International Cancer Control stage on survival of patients with or without neoadjuvant 
pretreatment. The graphs show the long-term survival of patients with or without neoadjuvant pretreatment and with the same postoperative UICC stage. Tx: 
treatment; UICC: Union for International Cancer Control.
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Furthermore, analysis of patients with either pT1/
pT2 diseases or advanced pT3/pT4 diseases showed 
no significant difference in long-term survival related 
to receipt (or no receipt) of neoadjuvant pretreatment 
(Figure 3).

Subgroup analyses on all tumour (pT) stages se

parately showed that only neoadjuvant-pretreated 
patients with pT1 stage had slightly better long-term 
survival (P = 0.046). However, the statistical comparison 
of these groups included only 8 vs 5 patients. With 
regards to postoperative N stages (pN), we did not find 
any differences in outcome between patients with or 
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Figure 3  Impact of tumour stage on survival of patients with or without neoadjuvant pretreatment.The graphs present the long-term survival of patients with or 
without neoadjuvant pretreatment and with similar postoperative tumour stages (early stage cancers: pT1/2; advanced stage cancers: pT3/4). Tx: Treatment.
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Figure 4  Impact of nodal stage on survival of patients with or without neoadjuvant pretreatment.The graphs show the long-term survival of patients with or 
without neoadjuvant pretreatment and with the same postoperative nodal stages (pN0/pN1/pN2/pN3). Tx: Treatment.
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without neoadjuvant therapy who represented the same 
postoperative pN stages (Figure 4). 

Further subgroup analyses investigating effects of 
surgical procedure, postoperative G, positive/negative 
R and Siewert type Ⅰ/Ⅱ/Ⅲ AEG tumours on outcome 
showed that long-term survival rates were comparable 
between patients with the same G stage or R stage 
regardless of neoadjuvant pretreatment (G2: P = 0.580; 
G3: P = 0.417; R0: P = 0.389; R1: P = 0.825). With 
regards to the Siewert classification, only patients with 
pT1 tumours in Siewert type 2 AEG showed a better 
survival after neoadjuvant therapy (P = 0.017; 7 patients 
with neoadjuvant tx vs 3 patients with no neoadjuvant 
tx); otherwise, the location of the tumour classified 
by Siewert classification did not impact outcome of 
patients with or without neoadjuvant pretreatment. 
Similarly, patients with pT1 tumours who received 
gastrectomy showed a significantly better survival rate 
after neoadjuvant therapy (P = 0.020; 3 patients with 
neoadjuvant tx vs 4 patients with no neoadjuvant tx); 
otherwise, surgical procedures (oesophagectomy vs 
gastrectomy) did not impact outcome. 

Effect of T and N down-staging after neoadjuvant 
therapy on long-term survival
Finally, we analysed if T or N down-staging after 
neoadjuvant treatment impacted outcome by comparing 
preoperative and postoperative T and N stages 
only for those patients that underwent neoadjuvant 
pretreatment. We found that T down-staging after 
neoadjuvant therapy did not affect long-term survival 
(P = 0.488; Figure 5). Subgroup analysis on patients 
with either unchanged or up-staged disease showed a 
trend towards worse survival for patients with up-staged 
T stage (P = 0.628; Supplementary Figure 1). However, 
these results are limited by the very low number of 
patients included (n = 30 vs n = 4). In contrast, N 
down-staging after neoadjuvant treatment resulted in 

borderline significant improvement in long-term survival 
(P = 0.053) (Figure 5). 

DISCUSSION
The development of new therapeutic approaches 
and strategies for AEG within recent years has led to 
a multidisciplinary approach involving neoadjuvant/
perioperative chemotherapy and/or radiotherapy. In 
contrast to the surgery-alone approaches, the multidis
ciplinary approaches have resulted in a relevant overall 
survival benefit to patients[7,19-22] and have become part 
of standard treatment for AEG tumours. In addition to 
a survival benefit, neoadjuvant pretreatment further 
showed potential for down-staging of the primary 
tumour and/or lymph node metastasis, and finally in 
improving rates of complete tumour resection (R0)[7,19-22]. 
While there is a broad consensus that neoadjuvant 
treatment affects outcome and prognosis of patients with 
AEG tumours, data are scarce on the exact prognostic 
relevance of postoperative AJCC/UICC TNM staging in 
the era of neoadjuvant treatment. 

With this current study, we showed that there 
were no significant differences in the overall long-term 
survival of patients with or without neoadjuvant treat
ment, if they presented similar postoperative AJCC/
UICC stages (stages Ⅰ-Ⅳ, according to the 7th edition 
AJCC/UICC), T stages (early pT1/2 and advanced pT3/4 
cancers) or N stages (pN0/pN1/pN2/pN3). Furthermore, 
we could show that surgical procedure, postoperative G, 
positive/negative R and location (Siewert classification 
of AEG the tumour) did not affect outcome between 
patients with or without neoadjuvant treatment, except 
in some cases of patients with pT1 tumours.

In summary, in our opinion, these results provide 
an interesting contribution towards answering the 
question of whether the AJCC TNM staging system 
can predict or estimate individual prognosis of patients 
with AEG tumours, regardless of whether they received 
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neoadjuvant pretreatment or not. Oesophageal cancer 
staging in the 7th edition AJCC/UICC TNM is based on 
pTNM of patients that had undergone surgery alone[11,14]. 
Our data provide evidence that this system might also 
be applicable to patients who receive neoadjuvant 
treatment, and that prognosis of patients with similar T 
and N stages might indeed be comparable regardless of 
neoadjuvant treatment.

However, Rice et al[12,13] recently published the 
8th edition of AJCC TNM, which includes, for the first 
time, neoadjuvant pretreatment stage groupings (i.e. 
ypTNM). A retrospective comparison of actual WECC 
survival data of patients with neoadjuvant treatment 
(ypTNM from the 8th edition) with data of patients who 
underwent surgery-alone (pTNM from the previous 7th 
edition) indicated that survival for the neoadjuvant-
treated patients (ypTNM data) was lower than that 
found for patients of equivalent pathological staging 
that underwent surgery alone (pTNM data)[13,15]. 
However, these data only partly contradict our results, 
as Rice et al[13,15] described a worse prognosis of ne
oadjuvant categories (ypTNM) for adenocarcinoma 
patients compared to corresponding pTNM data alone 
for early-stage disease (stages Ⅰ and Ⅱ); advanced 
stage adenocarcinoma patients (stages Ⅲ-Ⅳ) showed 
no differences in survival[13,15]. 

We did not find any significant difference in survival 
for either early or advanced stage disease, apart from 
limited pT1 cases as discussed below. Our data are 
further supported by a retrospective analysis published 
by Davies et al[16] that showed prognostic relevance of 
postoperative pTNM stage was similar between patients 
with or without neoadjuvant pretreatment. Similarly, 
in another series, Swisher et al[17] demonstrated that 
pTNM-specific survival was similar for patients with 
down-staged disease but not for those with unchanged 
disease. We must acknowledge in this context that our 
study did not include analysis of patients with complete 
tumour regression (ypT0N0), as this subgroup of 
patients did not exist among the patients without 
neoadjuvant treatment. This caveat might impact our 
results for early-stage cancer patients and might lead 
to differences in results compared to the data of Rice 
et al[13]. On the other hand, WECC data represents a 
fairly heterogeneous patient population as well as of 
different treatment standards in different countries and 
continents, which is reflected in the heterogeneous 
survival rate[13]. In contrast, the patient population in 
our study might be more homogenous since all data 
were collected from a single cancer centre. Of note, in 
our study cohort, patients with ypT0N0 showed long-
term survival similar to that of patients with pT1N0 (data 
not shown).

We found that T down-staging did not affect long-
term outcome, whereas N down-staging appeared to 
improve survival (borderline significance; P = 0.053). This 
observation is supported by the fact that N involvement 
is one of the most important and strongest prognostic 

factors of AEG tumours. Recent data, for example, 
show that lymph node involvement is more important 
than regional anatomic location for prognosis[23,24]. The 
7th edition AJCC TNM has already heralded the era of 
data-driven cancer staging and the incorporation of 
nonanatomic cancer characteristics[25]. And, indeed, 
factors beyond those included in the AJCC TNM system 
(e.g., down-staging of the primary tumour and/or 
lymph node metastasis after neoadjuvant treatment) 
have been shown to represent independent prognostic 
factors for overall survival[7,16,17,19-22,26]. However, for 
prognostication, T or/and N down-staging were still 
not considered in the currently used 8th AJCC TNM 
edition[12]. 

In order to improve prognostication, some authors 
have suggested modification of the pTNM staging 
system to incorporate the extent of pathologic response 
following neoadjuvant treatment, rather than developing 
separate ypTNM stages[17]. This idea is supported by 
our data, which indicate that it might be necessary 
to include information on T or/and N down-staging 
in the AJCC TNM staging system in order to improve 
prognostic assessment of patients with AEG tumours.

There are, however, a number of aspects and 
limitations of the current study that must be considered 
for proper interpretation of the presented data. First, 
and most importantly, our study embodies all the 
known disadvantages of a retrospective study, including 
potential inhomogeneity of data acquisition and quality, 
single-centre data, changes of treatment protocols 
over time, etc. Second, we have to acknowledge that 
the patients without neoadjuvant treatment had been 
mainly recruited from the years 1996 to 2004, and 
patients with neoadjuvant treatment were from the 
year 2005 onward. This is based on the development 
and introduction of neoadjuvant treatment protocols 
into daily clinical practice since 2005. We are fully 
aware that inclusion of historical cohorts of patients 
might impact outcome of the respective groups[27]; 
however, it will be very difficult to recruit a significant 
number of patients in the current era who qualify for 
but do not receive any neoadjuvant treatment, as this 
treatment is part of standard protocols nowadays in 
most parts of the world.

It is also important to note that our two study 
groups (neoadjuvant tx vs no neoadjuvant tx) are not 
completely homogenous. In fact, there are significant 
differences between the groups in regards to age, 
location (Siewert classification), N involvement and 
surgical technique. This fact is based on the use of 
the method of exact matching that allowed for us to 
include different numbers of patients into both groups 
as long as the selected parameters (preoperative TNM 
stages) were identical. However, the aim of this study 
was to analyse if similar postoperative T and N stages 
indicate similar prognosis in patients with or without 
neoadjuvant pretreatment; such a question might 
not be highly affected by this selection of patients. We 
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found in our analyses that patients with postoperative T1 
stages showed differences in survival between groups 
in limited cases. This observation, in our opinion, needs 
very careful interpretation, as the number of patients 
with pT1 stage in our study cohort was extremely 
low (n = 24 patients in total). These findings warrant 
further confirmation, and clinical relevance remains 
unclear. Furthermore, in our study, 26 patients without 
neoadjuvant pretreatment received adjuvant therapy; 
yet, subgroup analysis excluding this patient cohort 
produced no difference in the results (data not shown).

A number of studies have found that prognosis and 
tumour biology differs between AEG tumours at different 
locations according to the Siewert classification (types 
Ⅰ to Ⅲ), supporting the concept that Siewert type Ⅲ 
carcinoma represents true gastric adenocarcinoma, 
having a worse prognosis than Siewert types Ⅰ and Ⅱ 
carcinoma[28,29]. Interestingly, the 7th edition AJCC/UICC 
TNM classification did not include Siewert classification 
for prognostication, and instead classified all tumours 
within 5 cm of the gastro-oesophageal junction as 
oesophageal carcinoma.

Based on the discrepancy of available data, we 
performed subgroup analyses with regards to out
come of tumours in different locations according to 
the Siewert classification. Our data showed that, in 
general, location of the tumour classified by Siewert 
classification did not impact outcome of patients with or 
without neoadjuvant pretreatment. Only patients with 
pT1 tumours in Siewert type 2 AEG tumours showed a 
better survival after neoadjuvant therapy (P = 0.017), 
but this analysis was based on only 7 vs 3 patients, 
casting suspicion on the final significance of these 
findings. We can only hypothesize that our study might 
be underpowered for answering the question of whether 
location of tumours impacts outcome. Further studies 
are needed to elucidate this specific and highly relevant 
question in more detail.

In summary, our retrospective analysis of patients 
with AEG tumours demonstrated that there were no 
significant differences in the overall long-term survival 
of patients with or without neoadjuvant treatment, 
if they presented similar postoperative AJCC/UICC 
stages (stages Ⅰ-Ⅳ), T stages (early pT1/2 and 
advanced pT3/4 cancers) or N stages (pN0/pN1/pN2/
pN3). Furthermore, we showed that N down-staging, 
especially, affected long-term survival of patients 
undergoing neoadjuvant treatment. Collectively, our 
data indicate that the pTNM staging system is reliable 
for assessment of individual prognosis for patients 
with AEG tumours, regardless of whether neoadjuvant 
treatment has been received or not. Furthermore, our 
data support the inclusion of T and/or N down-staging 
information, rather than separate pTNM and ypTNM 
stages, as independent risk factors for survival in the 

next edition of the AJCC TNM staging system. 

ARTICLE HIGHLIGHTS
Research background
Adenocarcinoma of the gastro-oesophageal junction (AEG) has a poor 
prognosis. Neoadjuvant chemotherapy and radiotherapy have significantly 
improved clinical management and outcome of patients, leading to a major 
evolution in treatment of oesophageal cancer. Neoadjuvant therapy provides a 
survival benefit to patients with AEG, through its elimination of micrometastatic 
disease and potential for down-staging of the primary tumour and/or lymph 
node metastasis, ultimately leading to higher rates of complete resections 
(R0). For prediction of prognosis of cancer patients, the American Joint 
Committee on Cancer (AJCC) and the Union for International Cancer Control 
(UICC) system has been established. The 8th edition of AJCC staging of 
cancers of the oesophagus and oesophagogastric junction includes, for the 
first time, postneoadjuvant tumour/node/metastasis (ypTNM) stage groupings; 
the previous editions only referred to patients that underwent surgery alone. 
This raises the question of whether prognosis according to the postoperative 
pTNM/ypTNM stages is similar between patients that receive neoadjuvant 
pretreatment (ypTNM) or patients that undergo surgery alone (pTNM). 
According to the 8th edition AJCC, there are different prognostic implications 
between postneoadjuvant (ypTNM) and pathologic (pTNM) AEG categories. In 
detail, prognosis of node-negative (ypN0) and early-stage diseases (ypTNM 
groups Ⅰ and Ⅱ) is worse compared to patients with similar stages who 
underwent surgery alone. In contrast, for advanced stage AEG, there is no 
difference of prognosis among patients with identical pTNM/ypTNM stages. 
Other studies, however, have shown contradictory results. In these studies, the 
prognostic relevance of postoperative AJCC/UICC TNM staging did not differ 
between patients with or without neoadjuvant pretreatment. 

Research motivation
Due to limited and heterogeneous data, the prognostic relevance of 
postoperative TNM staging in the era of neoadjuvant therapy of AEG remains 
unclear. However, due to the generally poor prognosis of AEG and the relevant 
risk of recurrence, an exact assessment of prognosis according to the TNM 
staging system is extremely important for the individual patient and for further 
treatment decision-making. 

Research objectives
The main objective of this study was to compare the prognostic relevance of 
similar postoperative TNM stages between patients with or without neoadjuvant 
pretreatment. The results were expected to clarify the need of a separate 
postneoadjuvant stage grouping (ypTNM) for prognostication of AEG patients. 
Furthermore, in the era of neoadjuvant treatment, other prognostic factors may 
be relevant for prognostication of survival of patients with AEG. 

Research methods
We conducted a retrospective study analysing 254 patients that underwent 
curative surgical treatment at our University Medical Center Schleswig-
Holstein, Campus Lübeck. After excluding patients with preoperative tumour 
stages that preclude neoadjuvant pretreatment (cT1cN0cM0 and cT2cN0cM0), 
we performed exact matching to identify patients with or without neoadjuvant 
pretreatment who would be eligible for the study. Additionally, in-hospital 
deaths were excluded since we aimed to analyse long-term survival. Study 
parameters included sex, age, AEG (Siewert) classification, surgical procedure, 
preoperative staging (including cT, cN and cM categories according to the 
AJCC Cancer Staging Manual 8th edition), postoperative staging (including 
T, N and M categories according to the AJCC/UICC Cancer Staging Manual 
7th edition, grade of differentiation (G) and resection margin status (R)), long-
term survival (defined as time in months as from the day of hospital discharge) 
and pathologic down-staging/response in tumour (T) and nodal (N) stages 
after neoadjuvant therapy. Pearson’s chi-square and Fisher´s exact tests were 
used for statistical analyses of categorical variables (sex, age, AEG (Siewert) 
classification, surgical procedure and preoperative staging (cTNM)). Long-
term survival was analysed using the Kaplan-Meier method. For statistical 
comparisons, log-rank test was used. A P-value of ≤ 0.05 was considered 
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significant for all statistical analyses. 

Research results
After patient selection and exact matching, 174 of the 254 patients were 
included in the study. Regarding demographics of both groups (no neoadjuvant 
treatment vs neoadjuvant treatment), patients who received neoadjuvant 
treatment were significantly younger (58 years vs 64 years, P = 0.043) and 
presented Siewert type I AEG tumours significantly more often (P < 0.001), 
resulting in significantly more oesophagectomies than gastrectomies (P < 
0.001) for surgical treatment in this group. Patients who received neoadjuvant 
treatment presented higher preoperative rates of lymph node-positive disease 
(P = 0.020). Regarding overall survival of the entire study cohort, survival 
worsened at advanced postoperative AJCC/UICC TNM stages. Comparing 
long-term survival between patients with or without neoadjuvant pretreatment 
with identical postoperative TNM stages, no difference could be found. In 
addition, no difference was found in long-term survival of patients with or 
without neoadjuvant pretreatment for identical pT, pN or pM stages, G or R. 
Investigation of other prognostic markers for patients who received neoadjuvant 
pretreatment involved analysis of the effect of T and N down-staging on long-
term survival. Here, we found that T down-staging did not have an impact 
on long-term survival (P = 0.488), while N down-staging after neoadjuvant 
treatment provided a significant but borderline improvement in long-term 
survival (P = 0.053).

Research conclusions
Our retrospective study demonstrated that the prognostic relevance of 
equivalent postoperative AJCC/UICC TNM stages is similar between patients 
with or without neoadjuvant pretreatment. Our data provide evidence that the 
pTNM staging system can be applied for assessment of individual prognosis 
of patients with AEG, regardless of whether or not they received neoadjuvant 
treatment. Furthermore, our study showed that N down-staging following 
neoadjuvant treatment positively affects long-term outcome, emphasizing the 
need of novel markers for prognostication in the era of neoadjuvant therapy.

Research perspectives
Our data support the idea of modifying the pTNM staging system by incorporating 
the extent of pathologic response following neoadjuvant treatment, rather than 
developing separate ypTNM stages. Prognostic factors or markers that reflect 
tumour biology, rather than the anatomical extent of growth, are promising for the 
development of new assessments for prognostication of survival of patients with 
AEG. 
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