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Background: Little is known about the prognostic significance of residual nodal disease in otherwise 
complete pathologic responders (ypT0N+) after neoadjuvant chemoradiation (nCRT) for esophageal cancer 
(EC). The purpose is to analyze the long-term outcomes of EC patients with ypT0N+ following nCRT and 
esophagectomy.
Methods: From a single institution database, 466 consecutive EC patients undergoing esophagectomy after 
nCRT were collected (1996–2016). ypT0N+ responders were compared to pathological complete responders 
(ypT0N0) and to pathological non-complete responders (ypT+N0 and ypT+N+).
Results: There were 149 ypT0N0, 31 ypT0N+, 141 ypT+N0 and 145 ypT+N+. Median overall survival 
(OS) was worse in ypT0N+ (21.7 months) and ypT+N+ (16.8 months) compared to ypT0N0 (55.2 months) 
and ypT+N0 (42.0 months). Stratification by histology revealed a significant difference in prevalence of 
ypT0: 62.5% in 184 squamous cell carcinomas (SCC) compared to 23.0% in 282 adenocarcinomas (ADC) 
(P<0.0001) but not in ypT0N+ (15% vs. 22% respectively, P=0.25). In ADC, locoregional recurrence in 
ypT0N+ (43%) was comparable to ypT+N+ (31%) and more common compared to ypT0N0 (7%) and 
ypT+N0 (10%), reflected in median OS rates of 20.6, 17.5, 53.0 and 36.6 months respectively. Median OS 
in ADC is significantly determined by number of positive lymph nodes, being 21.7 months for pN1 and 
2.7 months for pN2/3 (P=0.005) in ypT0N+ and 33.7 months for pN1 and 16.2 months for pN2/3 (P=0.031) 
in ypT+N+. In SCC, locoregional recurrences were found in 17% of ypT0N+, 33% of ypT+N+, 11% of 
ypT0N0 and 22% in ypT+N0 and median OS was 26.6, 15.6, 55.2 and 43.8 months respectively. In SCC 
ypN+ number of affected lymph nodes showed no difference on OS.
Conclusions: ypT0N+ in EC patients following nCRT has a poor prognosis and behaves similar to 
ypT+N+. However, stratification by histology shows that this is especially true in ADC but seems determined 
by the number of involved lymph nodes.
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Introduction

Neoadjuvant chemoradiation therapy (nCRT) followed 
by surgery is the mainstay in the curative treatment 
of locally advanced esophageal carcinoma (1,2). This 
multidisciplinary approach augments the number of R0-
resections and it also creates a number of pathologic 
complete responders to nCRT at time of esophagectomy, 
leading to improved locoregional control and improved 
overall survival (OS) (3). 

Pathologic complete response includes a complete 
regression of the primary tumor (ypT0) with concurrently 
no (residual) tumoral invasion of the lymph nodes (ypN0). 
Tumor regression grading and number of positive lymph 
nodes appear to be the most important factors affecting 
OS (4,5). 

However,  l i t t le  is  known about the prognostic 
significance of residual nodal disease in otherwise complete 
pathologic response of the primary tumor (ypT0N+) after 
nCRT for esophageal cancer. Indeed incidence of ypT0N+ 
after nCRT seems low but reported rates vary greatly 
between 2.9% and 11.4% (6,7). Furthermore, impact on 
survival is not clear as some authors did not find a difference 
in survival compared to ypT0N0 (8), while others mention 
a poor survival in ypT0N+ patients (6,9-11). The purpose 
of this study is to analyze the long-term outcomes of a 
European EC patients cohort with ypT0N+ following 
nCRT and esophagectomy.

Methods

Approval from the Ethical Committee at the University 
Hospital Leuven was obtained for this study (mp15349) and 
the need for written informed consent was waived. 

Patients

All patients who underwent surgical resection of EC 
or cancer of the gastroesophageal junction in our 
institution between 1996 and 2015 were retrospectively 
extracted from our prospectively maintained database. 
Inclus ion cr i ter ia  were  a  his tology of  squamous 
ce l l  c a rc inoma  (SCC)  or  adenocarc inoma  (AC) 
and t reatment  wi th  nCRT fo l lowed by  surgery . 
Exclusion criteria were primary surgery, neoadjuvant 
chemotherapy alone followed by surgery,  salvage 
surgery, other histologies and detection of metastases at 
time of esophagectomy. 

Neoadjuvant therapy

The vast majority received two cycles of cisplatin 80 mg/m² 
on days 1 and 21 and 5-fluorouracil 800 mg/m² on days 1–4 
and 21–24, combined with a total radiation dose varying 
between 40 and 45 Gy in fractions of 1.8 Gy. A smaller 
group received combined carboplatin/paclitaxel according 
to the CROSS regimen concomitantly with 41.4 to 45 Gy 
radiation therapy. 

Surgical procedure

All esophagectomies were performed transthoracic with at 
least a standard two-field lymphadenectomy. Sixty-three 
patients underwent bilateral cervical lymph node dissection. 
In 80% of all patients a cervical anastomosis was performed. 
Over 20 years, the evolution towards minimally invasive 
surgery was also made in our institution with somewhat 
more than half of our patients operated minimally invasively 
in the last years. Details on approach, lymph node dissection 
and indications have been described earlier (12,13). 

Pathologic examination

All resection specimens (including esophagectomy 
specimens and separate lymph node dissections) were 
processed according to our previously  described 
protocol (5). Tumor regression grading was evaluated 
according to Mandard et al. (14) Pathological T- and 
N-stage after nCRT was determined according to TNM 
8th edition (15).

Follow up

Patients were clinically evaluated every three months 
during the first year, every six months thereafter until the 
6th year, after which patients were followed on a yearly 
basis. Follow-up investigations always included clinical 
examination. When indicated, flexible upper GI endoscopy 
was performed. Imaging studies (CT and increasingly 
18-fluorodeoxyglucose positron emission tomography over 
the last 10 years) were obtained every six months and on 
yearly base after three years.

Statistical analysis

Differences in patient characteristics were calculated by 
means of Chi-Square tests OS and disease-free survival 
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(DFS) were estimated by means of Kaplan-Meier curves 
and compared by log-rank tests. P smaller than 0.05 are 
considered as significant. 

A multivariate model was constructed by means of a 
stratified Cox regression analysis, using the variables found 
significant in the univariate analysis: variables with a P<0.05 
were included in a stepwise conditional forward model.

All analyses were performed using IBM SPSS Statistics 
software, version 24 (SPSS Inc., Chicago, IL, USA).

Results

Out of 1,901 patients undergoing esophagectomy for EC, 
466 patients were selected based on the described exclusion 
criteria. Median follow up after surgery was 32.3 months 
(range, 0.2–203 months).

Patient groups were created based on pathological staging 
after esophagectomy (ypTN) according to the TNM 8th 
edition (14). One hundred and forty-nine (32.0%) patients 
had a complete pathological response after nCRT (ypT0N0), 
141 (30.3%) patients had incomplete response on primary 
tumor level, but negative lymph nodes (ypT+N0), 31 (6.7%) 
patients had complete response on primary tumor level, 
but at least one metastatic lymph node (ypT0N+) and 145 
(31.1%) patients had incomplete response on both primary 
tumor and lymph nodes (ypT+N+). 

Patient clinicopathological characteristics are described 
in Table 1.

Gender, histology, localisation, clinical stage, radiation 
dose and tumor regression grading according to Mandard 
were significantly different between the four groups.

Age, surgical approach, treatment regimen and number 
of resected lymph nodes were not different between the 
four groups. 

All patient groups were subdivided according to 
histology. 

Adenocarcinoma patients (N=282; 60.5%)

Fifty-one patients (18.1%) were in the ypT0N0 group, 105 
patients (37.2%) in the ypT+N0 group, 14 patients (5.0%) 
in the ypT0N+ group and 112 patients (39.7%) in the 
ypT+N+ group. Median OS in AC patients was 30.2 months 
(95% CI: 23.0–37.3 months).

Median OS in ypT0N0, ypT+N0, ypT0N+ and ypT+N+ 
patients was 53.0, 36.6, 14.9 and 17.5 months respectively 
(Figure 1A). 

Median DFS in AC patients was 14.0 months (95% CI: 

10.2–17.9 months).
Median DFS in ypT0N0, ypT+N0, ypT0N+ and 

ypT+N+ patients was 53.0, 23.2, 5.5 and 9.0 months 
respectively (Figure 1B). 

Locoregional recurrence rates in ypT0N0, ypT+N0, 
ypT0N+ and ypT+N+ patients were 7%, 43%, 10% and 
31% respectively. 

There was no survival difference in OS between ypT0N+ 
and ypT0N0 patients (P=0.098), but there was a difference 
in DFS (P=0.013). Comparison between ypT+N+ and 
ypT+N0 patients showed significant differences in OS 
(P=0.002) as well as in DFS (P=0.011).

Comparison between ypT0N+ and ypT+N+ however, 
showed no differences in OS (P=0.99) nor in DFS (P=0.61).

The ypT0N+ and ypT+N+ groups were subdivided 
according to number of metastatic lymph nodes as defined 
by the N-status (N1 =1–2 positive lymph nodes versus N2/3 
= ≥2 positive lymph nodes). Eleven patients were ypT0N1, 
three patients were ypT0N2/3, 55 patients were ypT+N1 
and 57 patients were ypT+N2/3.

In both groups a significant difference (P=0.005 and 
P=0.031 respectively) in median OS was seen in favor of 
the patients with a lower number of metastatic lymph 
nodes (21.7 vs. 2.7 months and 33.7 vs. 16.2 months 
respectively). 

In the multivariable analysis, where variables with a 
P<0.05 were included in a stepwise conditional forward 
model, only tumor regression grading according to 
Mandard (P=0.014), and ypN (P=0.002) were significant 
prognosticators for OS (Table 2). 

Squamous cell carcinoma patients (N=184; 39.5%) 

Ninety-eight patients (53.3%) were in the ypT0N0 group, 
36 patients (19.6%) in the ypT+N0 group, 17 patients 
(9.2%) in the ypT0N+ group and 33 patients (17.9%) 
in the ypT+N+ group. Median OS in SCC patients was  
38.0 months (95% CI: 23.4–52.6 months).

Median OS in ypT0N0, ypT+N0, ypT0N+ and ypT+N+ 
patients was 55.2, 26.6, 43.8 and 15.6 months respectively 
(Figure 2A). 

Median DFS in SCC patients was 18.7 months (95% CI: 
9.1–28.3 months).

Median DFS in ypT0N0, ypT+N0, ypT0N+ and 
ypT+N+ patients was 43.5, 8.3, 24.1 and 8.2 months 
respectively (Figure 2B). 

Locoregional recurrence rates in ypT0N0, ypT+N0, 
ypT0N+ and ypT+N+ patients were 11%, 17%, 22% and 
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Table 1 Clinicopathological characteristics of different patient groups

Characteristics ypT0N0 (n, %) ypT+N0 (n, %) ypT0N+ (n, %) ypT+N+ (n, %) P ALL (n, %)

N patients 149, 32 141, 30 31, 7 145, 31 466, 100

Gender 0.012

Male 100, 67 114, 81 25, 81 118, 81 357, 77

Female 49, 33 27, 19 6, 19 27, 19 109, 23

Age, mean [range] 61.4 [33–83] 62.6 [40–81] 64.4 [50–80] 61.1 [33–81] 0.43 61.8 [33–83]

Histology <0.0001

ADC 51, 34 105, 74 14, 45 112, 77 282, 61

SCC 98, 66 36, 26 17, 55 33, 23 184, 39

Localisation <0.0001

Prox 1/3 19, 13 7, 5 2, 6 2, 1 30, 6

Mid 1/3 47, 32 27, 19 11, 35 25, 17 110, 24

Dist 1/3 69, 46 69, 49 13, 42 74, 51 225, 48

GEJ 14, 9 38, 27 5, 16 44, 30 101, 22

Clinical stage 0.021

cN neg 12, 8 19, 13 2, 6 5, 3 38, 8

cN pos 137, 92 122, 87 29, 94 140, 97 428, 92

Type nCRT 0.388

CDDP 128, 86 114, 81 24, 77 128, 88 394, 85

CROSS 19, 13 24, 17 7, 23 14, 10 64, 14

Surgical approach <0.0001

<41.4 Gy 60, 40 24, 17 12, 39 32, 22 128, 27

41.4 Gy 11, 7 19, 13 2, 6 8, 6 24, 5

≥45 Gy 78, 52 98, 70 17, 55 105, 72 298, 64

Surgical approach 0.51

MIE 13, 9 20, 14 2, 6 14, 10 49, 10.5

Open 136, 91 121, 86 29, 94 131, 90 417, 89.5

N LN resected, mean [range] 24.9 [1–76] 24.8 [1–97] 30.0 [13–59] 26.5 [7–73] 0.109 25.7 [1–97]

N positive LN, mean [range] 0 0 1.94 [1–11] 3.71 [1–27] <0.0001 1.28 [0–27]

Mandard (TRG) <0.0001

Grade 1 149, 100 0, 0 31, 100 0, 0 180, 39

Grade 2 0, 0 82, 58 0, 0 57, 39 139, 30

Grade 3 0, 0 32, 23 0, 0 35, 24 67, 14

Grade 4 0, 0 27, 19 0, 0 46, 32 73, 16

Grade 5 0, 0 0, 0 0, 0 7, 5 7, 2

N, number; cN neg, negative lymph node by clinical staging; cN pos, positive lymph node by clinical staging; nCRT, neoadjuvant 
chemoradiation therapy; CDDP, cisplatin; CROSS, carboplatin-paclitaxel; MIE, minimally invasive esophagectomy; ADC, adenocarcinoma; 
SCC, squamous cell carcinoma; LN, lymph node; TRG, tumor regression grading; prox, proximal; mid, middle; dist, distal; GEJ, 
gastroesophageal junction. 
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33% respectively. 
There was no survival difference in OS nor in DFS 

between ypT0N+ and ypT0N0 patients (P=0.918 and 
P=0.125 respectively). Comparison between ypT+N+ and 
ypT+N0 patients showed a significant difference in DFS 
(P<0.001) but no difference in OS (P=0.058).

Comparison between ypT0N+ and ypT+N+ showed no 
differences in OS (P=0.24) nor in DFS (P=0.46).

The ypT0N+ and ypT+N+ groups were also subdivided 
according to number of metastatic lymph nodes as defined 
by the N-status (N1 =1–2 positive lymph nodes versus 
N2/3 = ≥2 positive lymph nodes). Fourteen patients were 
ypT0N1, three patients were ypT0N2/3, 20 patients were 
ypT+N1 and 13 patients were ypT+N2/3.

Figure 1 Survival curves in adenocarcinoma patients undergoing 
esophagectomy after neoadjuvant chemoradiation therapy 
according to pathological response of primary tumor and lymph 
nodes. (A) Overall survival; (B) disease free survival.
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Table 2 Multivariable analysis (adenocarcinoma)

Variables df Sig. HR
95.0% CI for HR

Lower Upper

Variables in the equation

Mandard (TRG1 = ref) 4 0.014

TRG1 vs. TRG2 1 0.634 0.90 0.58 1.39

TRG1 vs. TRG3 1 0.991 1.00 0.59 1.68

TRG1 vs. TRG4 1 0.094 1.52 0.93 2.49

TRG1 vs. TRG5 1 0.014 3.16 1.26 7.91

ypN (ypN0 = ref) 2 0.002

ypN0 vs. ypN1 1 0.208 1.29 0.87 1.90

ypN0 vs. ypN2/3 1 0.001 2.06 1.37 3.09

Variables not in the equation

Age 1 0.321

Gender 1 0.309

RTx dose (≥45 Gy = ref) 2 0.801

<41.4 Gy 1 0.600

41.4 Gy 1 0.738

CTx scheme 2 0.421

CROSS 1 0.714

Cisplatinum-5FU 1 0.413

Localisation  
(proximal = ref)

3 0.535

Middle 1/3 1 0.723

Distal 1/3 1 0.251

GEJ 1 0.223

#examined LN’s 1 0.607

HR, hazard ratio; TRG, tumor regression grading; ypN, 
pathological lymph node staging after neoadjuvant treatment 
according to TNM 8

th
 edition; RT, radiotherapy; nCRT, 

neoadjuvant chemoradiation therapy; CROSS, carboplatin-
paclitaxel; CDDP, cisplatin; GEJ, gastroesophageal junction; N, 
number; LN, lymph node. 
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In the ypT0N+ group a significant difference (P=0.025) in 
median OS was seen in favor of the patients with a lower number 
of metastatic lymph nodes (65.4 vs. 3.0 months). However there 
was no significant difference (P=0.42) in median OS in the 
ypT+N+ group (16.6 vs. 10.8 months).

In the multivariable analysis, where variables with a 
P<0.05 were included in a stepwise conditional forward 
model, only age (HR 1.03; CI: 1.01–1.05) and tumor 
regression grading according to Mandard (P=0.007) were 
significant prognosticators for OS (Table 3). 

Discussion

This study in patients undergoing nCRT followed by 
esophagectomy showed that ypT0N+ staging is rare. 
However survival seems to be equal to the same N-category 
in ypT+ patients and is certainly worse than ypT0N0 
patients. These findings underline the recently published 
recommendations for neoadjuvant pathologic staging of 

Table 3 Multivariable analysis (squamous cell carcinoma)

Variables df Sig. HR
95.0% CI for HR

Lower Upper

Variables in the equation

Age 1 0.004 1.03 1.01 1.05

Mandard (TRG1 = ref) 3 0.007

TRG1 vs. TRG2 1 0.741 1.09 0.65 1.82

TRG1 vs. TRG3 1 0.008 2.18 1.22 3.90

TRG1 vs. TRG4 1 0.008 2.02 1.20 3.40

Variables not in the equation

Gender 1 0.065

RTx dose (≥45 Gy = ref) 2 0.510

<41.4 Gy 1 0.265

41.4 Gy 1 0.889

CTx scheme 2 0.062

CROSS 1 0.880

Cisplatinum-5FU 1 0.878

Localisation  
(proximal = ref)

3 0.593

Middle 1/3 1 0.470

Distal 1/3 1 0.757

GEJ 1 0.658

#examined LN’s 1 0.947

ypN (ypN0 = ref) 2 0.242

ypN0 vs. ypN1 1 0.722

ypN0 vs. ypN2/3 1 0.117

HR, hazard ratio; TRG, tumor regression grading; ypN, 
pathological lymph node staging after neoadjuvant treatment 
according to TNM 8

th
 edition; RT, radiotherapy; nCRT, 

neoadjuvant chemoradiation therapy; CROSS, carboplatin-
paclitaxel; CDDP, cisplatin; GEJ, gastroesophageal junction; N, 
number; LN, lymph node.

Figure 2 Survival curves in squamous cell carcinoma patients 
undergoing esophagectomy after neoadjuvant chemoradiation 
therapy according to pathological response of primary tumor and 
lymph nodes. (A) Overall survival; (B) disease free survival.
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cancer of the esophagus and esophagogastric junction for 
the AJCC/UICC 8th edition staging manuals that persistent 
regional lymph node metastases (ypN+) portend poor 
survival irrespective of yT-stage (16). 

With 6.7% in our cohort, the incidence of ypT0N+ 
patients is in accordance with the reported literature 
(6,7). Indeed residual nodal disease in otherwise complete 
pathologic response on the primary tumor after nCRT 
for EC is rare. Lv et al. published a recent meta-analysis 
of existing literature on ypT0N+ EC patients (17). 
Although some methodological comments could be made 
on that meta-analysis (not all patients had ypT0 in this 
analysis, N1/2/3 were not distinguished and the largest 
study performed on this topic by Chao et al. (9) was not 
included) (18), the same conclusion of the important 
prognostic factor and poor survival was made. With only 
131 ypT0N+ patients included, regardless of histological 
type, it underlines again the rarity of the ypT0N+ stadium. 

On the other hand, complete pathologic response 
(ypT0N0) varies between 20.2% and 48.8% in literature, 
taking into account different histologies (lower percentage 
in adenocarcinoma compared to squamous cell carcinoma), 
different chemotherapy schemes and different radiotherapy 
schemes (8,19). Our series with 18.1% ypT0N0 in 
adenocarcinoma patients and 53.3% ypT0N0 in squamous 
cell carcinoma patients the latter even surpassing previously 
reported percentages which underscores the importance of 
separate interpretation of different esophageal carcinoma 
histologies. 

Since tumors staged ypT0N+ are rare and 80.6% of 
patients in this group only having 1 or 2 positive lymph 
nodes, one could argue that some ypT0N+ patients could 
be missed being understaged as ypT0N0 in case of limited 
lymph node dissection. Therefore a radical resection with 
adequate lympadenectomy in all patients undergoing nCRT 
followed by surgery is mandatory for correct staging. Up 
till now, the survival benefit of a radical lymphadenectomy 
in esophageal carcinoma patients after nCRT cannot be 
proven, although some authors have strong arguments 
that it could potentially be beneficial with regard to 
OS, particularly in patients in whom lymph nodes were 
not completely downstaged (ypN+): they showed an 
improved 3-year OS in ypN+ patients undergoing optimal 
lymphadenectomy (55.4%), compared to those undergoing 
suboptimal lymphadenectomy (35.6%), although not 
significant (P=0.087) (20). The problem with this line 
of reasoning is that only residual depth of the primary 
tumor (ypT) is taken into account to define optimal 

lymphadenectomy, while the most important factors for 
survival are tumor regression grading and lymph node 
involvement (ypN) (4,5) and derived from that, potentially 
also the response on lymph node level (21). 

Limitations of this study are obviously the retrospective 
character and the low number of ypT0N+ patients over a 
long time period. 

Therefore future work on this topic will not only 
focus on complete pathological response of the primary 
tumor, but even more on degree of tumor response 
after neoadjuvant treatment in EC patients undergoing 
esophagectomy with residual positive lymph nodes. Also 
the importance of the extent of lymphadenectomy in these 
patients will be further investigated, especially in patients 
with only 1 or 2 positive lymph nodes. 

In conclusion, ypT0N+ staging in EC patients 
undergoing esophagectomy after nCRT therapy is rare and 
survival seems to be poor and equal to the same N-category 
in ypT+ patients. Further work needs to be done on the 
importance of the degree of tumor response and the 
relevance of an extended lymph node dissection in EC 
patients undergoing esophagectomy with residual positive 
lymph nodes.
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