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Abstract 

Introduction
The extent to which adenocarcinoma of the cardia with lymph node metastasis in the upper 

mediastinum is amenable to cure by radical surgery is open to debate. It remains unclear 

whether these relatively distant metastases have an effect on long-term survival. The aim 

of this study was to identify the incidence of these nodes and to evaluate their prognostic 

significance. 

Patients and Methods
Some 50 patients with adenocarcinoma of the gastric cardia and substantial invasion of the 

esophagus (junctional type II), who underwent an extended transthoracic esophagectomy 

as part of a randomized trial between 1994 and 2000 were studied. 

Results
Eleven patients (22 per cent) had lymph node metastasis in the proximal field of the chest. 

These patients had more positive nodes overall (p = 0.020) and a shorter median survival (p 

= 0.009) than those without such metastasis. Multivariate analysis identified positive nodes 

in the proximal field as an independent predictor of poor survival.

Conclusions
Lymph node metastasis in the proximal field of the chest is common phenomenon and is an 

indicator of poor prognosis in patients with adenocarcinoma of the cardia. 
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Introduction

Although some authors regard adenocarcinoma of the distal esophagus and gastric cardia 

as a single clinical entity, others have suggested that these carcinomas should be considered 

separately1,2. In the Academic Medical Center at the University of Amsterdam a transhiatal 

esophagectomy is preferred in patients with adenocarcinoma of the cardia substantially 

invading the distal esophagus (type II3, 4), since long-term survival benefit has not been 

proven for patients who were treated with an extended transthoracic esophagectomy5, 6. 

Subcarinal, paratracheal, and aortopulmonary window lymph nodes in the proximal field can 

not, however, be resected by the transhiatal route, necessitating a transthoracic operation to 

remove these nodal groups.

In the current tumor node metastasis (TNM) staging system, tumor positive nodes at the 

celiac axis in patients with adenocarcinoma of the esophagus or gastric cardia are associated 

with poor prognosis and classified as M1a7. Lymphatic dissemination in the proximal field of 

the chest in patients does not alter TNM classification. The incidence and impact of these 

proximal nodes on long-term survival remains unclear8,9. 

The aim of this study was to establish the incidence and prognostic significance of lymph 

node metastasis in the proximal field of the chest in patients who underwent a transthoracic 

esophagectomy for adenocarcinoma of the cardia.

Patients and Methods

Patients undergoing right-sided transthoracic esophagectomy with extended en bloc lymph 

node dissection for adenocarcinoma of the gastric cardia with substantial invasion of the 

esophagus (junctional type II) were included. These patients participated in a randomized 

trial comparing transhiatal esophagectomy with transthoracic esophagectomy including 

extended en bloc lymph node dissection for adenocarcinoma of the distal esophagus or 

gastric cardia5. Surgery was performed or supervised by one of three experienced surgeons at 

the Academic Medical Center, University of Amsterdam (HO, JJBvL) and the Erasmus Medical 

Center Rotterdam (HWT), both centers with a wide experience in esophageal surgery. 

Operations were performed with curative intent. Patients with irresectable local disease and/

or distant metastasis (including tumor positive cervical lymph nodes or irresectable celiac 

nodes) did not undergo surgery. None of the patients underwent (neo-) adjuvant chemo- 

and/or radiotherapy

All patients underwent a cervicothoracoabdominal subtotal esophageal resection with 

dissection of the right-sided paratracheal, aorta pulmonary window, subcarinal, lower 

mediastinal, and upper abdominal lymph nodes. No formal lymphadenectomy was 

performed in the neck. Paratracheal, aorta pulmonary window and subcarinal lymph nodes 
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were considered as proximal lymph nodes in the chest because these nodes can not be 

resected adequately by transhiatal esophagectomy.

Adenocarcinoma of the gastric cardia was diagnosed after operation by examination of the 

resected specimen. The tumor bulk was located in the gastric cardia or at the esophagogastric 

junction. Tumors arising in a Barrett’s segment or from the fundus or corpus of the stomach 

that infiltrated the gastric cardia were excluded. Adenocarcinoma of the cardia (Type II) was 

staged according to the TNM classification for esophageal cancer. 

The origin of the left gastric artery and the subcarinal nodes was marked on the resected 

specimen. Separate lymph nodes, labeled by location, were submitted in separate bottles. 

Lymph nodes were cut in two and routine haematoxylin and eosin staining was performed 

using a standardized protocol. No additional immuno-histochemical staining technique 

was used to detect micro-metastases. An experienced pathologist evaluated the resected 

specimens. Pathologic findings were described on a standardized form. The pTNM-stage, 

differentiation grade, radicality, total number of resected lymph nodes and total number of 

positive lymph nodes, including their location were recorded.

 

Follow-up
All patients were seen at the outpatient clinic at three to four months intervals during the 

first two years and every six months thereafter for three years. After five years, follow-up 

was obtained by telephone from the patient or the patient’s family practitioner. Recurrence 

of disease, specified as loco-regional and/or distant metastases, was diagnosed on clinical 

grounds. Further investigations were performed, when recurrence was suspected. Death 

irrespective of cause was regarded as a negative outcome in all cases. Survival rates were 

calculated from the date of operation until death or the time of the last visit in the outpatient 

clinic.

Statistics
Statistical calculations were performed using SPSS® version 12.0 (Statistical Package for the 

Social Sciences, Chicago, IL, USA). To compare categorical data, the Chi-square or Fisher 

exact test was used. The Mann-Whitney test was used to compare continuous variables. 

Survival rates were calculated on an actuarial basis with the Kaplan-Meier method, using the 

log-rank test for comparison of the curves. Multivariate Cox regression analysis was carried 

out to identify independent prognostic factors. P-values < 0.05 were considered statistically 

significant.

Results

Between 1994 and 2000 a transthoracic esophagectomy for adenocarcinoma of the cardia 

was performed in 50 patients. Clinicopathologic characteristics of the 11 patients (22%) with 
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lymph node metastasis in the proximal field of the chest and the 39 patients without such 

metastasis are given in Table 1. 

The total number of resected and identified lymph nodes was 1652 with a mean of 34 

(range 6-78) per patient. The mean number of positive nodes was 7 (range 0-22). No positive 

lymph nodes were identified (pN0) in 4 (8%) of the 50 patients. Although the number of 

resected and identified nodes was comparable between both groups, patients with lymph 

node metastasis in the proximal field had significantly more positive nodes in the resected 

specimen and thus tended (p= 0.055) to have a less favorable lymph node ratio (Table 1). 

Table 1: Clinicopathologic characteristics of patients who underwent a transthoracic esophagectomy 
for adenocarcinoma of the cardia, substantially invading the distal esophagus (type II). Patients are 
divided in groups with and without nodal metastasis in the proximal field of the chest.

proximal field + proximal field - p-value†

number of patients 11 (22%) 39 (78%)

age* 62 (45-72) 61 (40-78) 0.615

male/ female ratio 11/ 0 34/ 5 0.211

pT stage

- pT1 0 1 (3%) 1.000

- pT2 2 (18%) 4 (10%) 0.651

- pT3 9 (82%) 34 (87%) 0.651

pN stage

- N0 0 4 (10%) 0.563

- N1 11 35 (90%)

resected nodes* 38 (20-78) 32 (6-56) 0.557

positive nodes* 10 (2-19) 6 (0-22) 0.020

lymph node ratio* 0.31 (0.08-0.67) 0.19 (0-0.63) 0.055

pos. truncal nodes 5 (45%) 20 (51%) 0.848

pTNM stage (esophagus)

- stage I 0 1 (3%) 1.000

- stage IIa 0 3 (8%) 1.000

- stage IIb 0 2 (5%) 1.000

- stage III 5 (45%) 13 (33%) 0.459

- stage IVa 6 (55%) 20 (51%) 0.848

R0/ R1 8/ 3 27/ 12 0.823

differentiation

- good 0 1 (3%) 1.000

- moderate 3 (27%) 22 (56%) 0.171

- poor 8 (73%) 16 (41%) 0.063

R0 = microscopically radical resection; R1=microscopically tumor left behind
* Values depicted are mean (range). 
† Fisher`s excact test, χ2 test, Mann-Whitney U test
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Of patients with positive proximal field lymph nodes, the subcarinal nodes were involved 

in seven, paratracheal nodes in two, aortopulmonary window lymph nodes in one and 

paratracheal plus subcarinal nodes in one patient. The incidence of positive resectable celiac 

nodes was similar in patients with and without involvement of the proximal field lymph 

nodes, as was the distribution of pTNM stages. There was a trend towards poorer tumor 

differentiation in patients with lymph node metastasis in the proximal field.

Two patients died in hospital from postoperative complications (sepsis and respiratory 

insufficiency), neither of whom had nodal metastasis in the proximal field. These two patients 

were excluded from further analysis of long-term prognosis. Follow-up continued until July 

2003, ensuring a minimal potential follow-up of 3.5 years. The mean follow-up period was 

30 (range 1-96) months. Thirty-four patients died during follow-up, two from unrelated 

causes, six from locoregional recurrence, 11 as a result of hematogenous dissemination and 

15 owing to a combination of both. 

Survival curves are shown in Figure 1. Median survival of patients with lymph node metastasis 

in the proximal field was 8 (95% confidence interval (CI) 2 to 14) months in comparison to 

25 (95% CI 17 to 34) months for those without (p=0.009)(Table 2). After exclusion of node-

negative patients from the analysis, patients with nodal metastasis in the proximal field of 

the chest had a significantly worse survival than those with nodal metastasis at sites other 

than the proximal field (p = 0.013). 

One patient with proximal lymphatic dissemination survived for more than five years without 

recurrent disease (Table 2 and Figure 1). In this patient, two of the 24 lymph nodes resected 

Figure 1: Survival of 48 patients with adenocarcinoma of the cardia according to lymph node status 
(after exclusion of two patients who died due to postoperative complications). Patients with nodal 
metastasis in the proximal field of the chest (proximal field +) have a significantly (p = 0.009) worse 
survival compared with patients without metastasis in the proximal field (proximal field -). Numbers 
of patients surviving are indicated at the bottom.
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and identified were involved by tumor (lymph node ratio = 0.08); one node was located near 

the lesser curvature and one in the aortopulmonary window.

Univariate analysis revealed that lymph node metastasis in the proximal field, positive lymph 

nodes near the celiac axis, and lymph node ratio were significant indicators for survival (Table 

2). Multivariate analysis identified the presence of lymph node metastasis in the proximal 

field of the chest and a lymph node ratio greater than 20% as independent predictors of 

poor survival (Table 3).

Table 2: Univariate analysis of prognostic factors in 48 patients who underwent a transthoracic 
esophagectomy for adenocarcinoma of the cardia (type II). Two patients who died due to 
postoperative complications were excluded from this survival analysis 

N Median survival 95% Confidence 
Interval

P- value†

age

- <65 29 19 aug-31 0.758

- ≥65 19 29 okt-47

sex

- male 43 22 12-31 0.291

- female 5 56 22-90

pT stage

- pT1 and pT2 7 47 31-63 0.084

- pT3 41 18 9-28

pN stage

- N0 4 22 13-77 0.448

- N1 44 16 13-31

lymph node ratio

- <20% 30 24 0-62 0.002

- ≥20% 18 13 5-21

positive truncal nodes

- negative 24 31 0-63 0.013

- positive 24 14 8-20

radicality

- R0 33 22 12-32 0.911

- R1 15 19 0-53

differentiation

- good/moderate 25 23 15-30 0.619

- poor 23 18 3-33

proximal field chest

- negative 37 25 2-14 0.009

- positive 11 8 17-34

# R0 = microscopically radical resection; R1 microscopically tumor left behind
* Values depicted are mean (range)
†  Log rank test

69

Lym
p

hatic dissem
inatio

n in the up
p

er chest
C

 H
 A

 P T E R
   3



Table 3: Multivariate analysis of nodal metastasis in the proximal field of the chest, lymph node 
ratio greater than 20% and positive celiac trunk metastasis (M1a) as predictors of overall survival. 

Hazard ratio 95% Confidence 
Interval

P- value

proximal positive  nodes chest 2.23 1.05-4.74 0.037

lymph node ratio ≥20% 2.29 1.08-4.87 0.032

positive truncal nodes 1.57 0.73-3.38 0.246

Discussion

Tumor positive lymph nodes in the proximal field of the chest were found in 22% of patients 

with adenocarcinoma of the gastric cardia with substantial infiltration of the distal esophagus 

(junctional type II). Such positive lymph node metastasis was identified as an independent 

predictor of poor survival. Affected patients had significantly more positive nodes in the two 

fields combined. Almost half of these patients also had positive nodes near the celiac axis.

This study included a homogeneous group of patients with true carcinoma of the gastric cardia 

that substantially invaded the distal esophagus. All patients underwent a two-field en bloc 

lymphadenectomy as part of a randomized controlled trial. The extended lymphadenectomy 

in the posterior mediastinum allows determination of the exact frequency of lymph node 

metastasis in the proximal field. 

The present results are comparable to previous findings10-13. Steup et al.10 found that 33% 

of patients with cancer at the esophagogastric junction had intrathoracic lymph node 

metastasis. The 5-year survival was 13% for these patients. Tachimori et al.11 found involved 

mediastinal nodes in 19% of patients with adenocarcinoma of the gastric cardia, none of 

whom survived for 5 years. It is difficult to compare these studies because of their different 

definitions of adenocarcinoma of the cardia. Moreover, these studies did not specify the 

exact location of positive nodes in the mediastinum. 

Controversy remains over the definition of gastric cardia epithelium14-19. True cardiac cancer 

probably develops from intestinal metaplasia in the gastric cardia and not from Barrett’s 

epithelium 2, 20. To ensure a homogeneous cohort, only patients with the tumor bulk located 

in the gastric cardia and no evidence of Barrett’s metaplasia were included in this study, 

although it is accepted that such tumors may have arisen in and then overgrown a Barrett’s 

segment. There is also evidence that true cardiac cancer and Barrett’s epithelium can coexist 

as two different entities21. Clear histological or genetic criteria are needed to distinguish true 

cardiac cancer from esophageal cancer22, 23. 

Lymphography indicates that the main lymphatic pathways originating from the gastric cardia 

preferentially drain into the lymph node stations in the upper abdomen24. The lymphatic 

pathways from the lower esophagus also drain downwards to the celiac axis but also upwards 

to the mediastinum11,24. Owing to this spread in both directions, classification of metastatic 

lymph nodes in patients suffering from cardiac cancer with invasion to the distal esophagus 
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is difficult. Some pathologists stage according to the guidelines for esophageal cancer (N 

stage or M1a stage depending on the location of the lymph nodes), whereas others apply the 

guidelines for gastric cancer25 (N stage is based on the number of metastatic lymph nodes).

The results of this study and previous studies indicate that positive lymph nodes in the 

proximal field of the chest in patients with cardiac cancer involving the esophagus should be 

regarded as an indicator of advanced disease. These patients had significantly more positive 

nodes in the resection specimen and tended to have a less favorable lymph node ratio. Even 

after extended transthoracic resection these patients had a poor prognosis. In this group with 

positive proximal nodes only one patient survived for more than five years. Survival in this 

group was as poor as the survival in patients who have positive nodes near the celiac axis. 

Endosonography combined with fine-needle aspiration (EUS-FNA) for cytological proof 

can identify positive lymph nodes in the upper part of the mediastinum26, 27. Preoperative 

detection of these nodes now seems important because of their influence on prognosis. 

The surgical implications of preoperative detection of these lymph node metastases are yet 

unclear. Survival of these patients is poor. A transhiatal esophagectomy is insufficient in the 

presence of lymph node metastasis in the proximal field of the chest, because these lymph 

nodes can not be resected via this approach. Radical surgical resection can only be achieved 

with an extended transthoracic procedure. However, even after extended resection, long-

term survival is poor. (Neo-)adjuvant chemoradiation therapy should be tested to improve 

long-term outcome. 
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