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Abstract

Introduction
In adenocarcinoma of the esophagus or gastroesophageal junction, little attention has been 

paid to the biological significance of extracapsular lymph node involvement (LNI). 

Patients and Methods
In the present study, a consecutive series of 251 patients with lymph node dissemination 

were reviewed. All patients underwent esophagectomy for adenocarcinoma and were 

prospectively followed. 

Results
A total of 1562 positive lymph nodes were reexamined. Extracapsular LNI was identified in 

456 lymph nodes (29%) in 166 patients (66%). Extracapsular LNI was confined to one lymph 

node in 63 patients (38%). The occurrence of extracapsular LNI increased significantly with 

the depth of invasion, presence of positive resectable truncal nodes, number of resected 

nodes, number of positive nodes, and lymph node ratio. The median potential follow-up 

period was 58 months (range 12-143). In this period, 178 patients died due to recurrent 

disease. The pattern of recurrence was comparable between patients with and without 

extracapsular LNI (p=0.938). The median survival in patients with extracapsular LNI was 

15 months (95% confidence interval, 12 to 18) compared to 41 months (95% confidence 

interval 19 to 64) in those without extracapsular LNI (p< 0.001).  Median survival of patients 

with 2 or more lymph nodes was 12 months (95% confidence interval 8-15 months). 

Multivariate analysis demonstrated that T-stage, extracapsular LNI and lymph node ratio 

were independent prognostic factors. 

Conclusions
The presence of extracapsular LNI identifies a subgroup with a significantly worse long-term 

survival. Together with the T-stage and the lymph node ratio extracapsular LNI reflects a 

particularly aggressive biologic behavior and has significant prognostic potential. 
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Introduction

The presence and extent of lymphatic dissemination is one of the most important predictors 

of survival in patients with adenocarcinoma of the esophagus and/or gastroesophageal 

junction 1-4. The location of tumor-positive lymph nodes can also give important prognostic 

information. 

The impact of extracapsular lymph node involvement (LNI) has been studied for several 

malignancies, including gastric and head/ neck cancer 5-7. In adenocarcinoma of the 

esophagus and gastroesophageal junction, little attention has been paid to its biological 

significance. One recent study identified a significant correlation with survival 8. 

The ability of cancer cells, in an immunologically hostile environment, to spread through 

the lymph node capsule, probably reflects the invasiveness and thus aggressiveness of 

the primary tumor 9,10. However, it is unknown if the presence of extracapsular LNI is an 

early or late event in cancer progression and if it is associated with local or hematogenous 

recurrence.

Therefore, the aim of this study was to assess the incidence and extent of extracapsular LNI in 

a consecutive series of patients with adenocarcinoma of the esophagus or gastroesophageal 

junction. Furthermore, its relation to the depth of invasion and to the number and anatomic 

location of positive nodes was described. Finally, its prognostic significance in relation to the 

type of recurrence was analyzed

Patients and Methods

Between January 1993 and January 2004, a consecutive series of 667 patients underwent 

esophagectomy for a malignancy of the esophagus or gastroesophageal junction. A total of 

385 patients had adenocarcinoma of the distal esophagus or gastroesophageal junction of 

whom 266 patients (69%) had positive lymph nodes. Patients did not receive preoperative 

chemotherapy and/or radiation therapy. Clinicopathological data from all operated patients 

were permanently collected in a prospective database. 

Surgery was performed/supervised by one of three experienced surgeons at the Academic 

Medical Center at the University of Amsterdam (ORCB, HO, JJBvL), a tertiary centre with a 

wide experience in esophageal surgery. Operations were performed with curative intent, 

i.e. in the absence of local irresectability and/or distant metastases (such as tumor positive 

cervical lymph nodes or irresectable celiac nodes).

Operations were performed via the transhiatal or transthoracic approach. During transhiatal 

esophagectomy, the esophagus was dissected under direct vision through the widened hiatus 

of the diaphragm. The tumor and its adjacent lymph nodes were dissected en bloc. During 

transthoracic esophagectomy, a right-sided posterolateral thoracotomy was performed and 
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the esophagus was resected en bloc with all (peri-) esophageal tissue in the mediastinum 

including the thoracic duct, azygos vein, ipsilateral mediastinal pleura, and lymph nodes. 

The origin of the left gastric artery and the subcarinal nodes were marked in the resection 

specimen. The surgeon marked separate lymph nodes by location and these nodes were 

analyzed separately by the pathologist. The operation specimen was carefully palpated by the 

pathologist and palpable lymph nodes were resected and evaluated. Pathologic findings were 

described in a standardized format. The pTNM-stage, differentiation grade, radicality, total 

number of resected lymph nodes and total number of positive lymph nodes, including their 

location were recorded. Larger lymph nodes were cut in two and routine hematoxylin & eosin 

staining was performed using a standardized protocol. No additional immunohistochemical 

staining techniques to detect micrometastases were used. An experienced pathologist (FJWtK) 

reexamined all positive lymph nodes to assess extracapsular LNI. Extracapsular LNI was defined 

as metastatic adenocarcinoma extending through the nodal capsule into the perinodal fatty 

tissue. Deposits of metastatic adenocarcinoma without a recognizable lymph node were 

considered as extracapsular LNI unless these deposits were associated with perineural and/

or vessel involvement. Extracapsular LNI is often associated with a desmoplastic reaction. 

Sometimes this reaction is so extensive that the presence or absence of extracapsular LNI can 

be difficult to interpret. If that was the case, an imaginary line that represents the preexisting 

capsule was drawn to facilitate this interpretation (Figures 1 and 2). 

Figure 1: Intracapsular lymph node involvement accompanied by an extensive perinodal desmoplastic 
reaction. An imaginary line that represents the pre-existing capsule is drawn to facilitate the 
interpretation if extracapsular growth is present. 
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Follow-up
All patients were seen at the outpatient clinic at three- to four-month 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 general practitioner. Follow-

up extended until January 2005, ensuring a minimal potential follow-up of 12 months. 

Recurrence of disease was diagnosed on clinical grounds. When recurrence was suspected, 

further investigations were performed. Recurrences were classified as hematogenous 

recurrence, locoregional recurrence (including all lymphatic recurrence), and peritoneal/ 

pleural recurrence. Simultaneous locoregional and hematogenous disease was classified as 

hematogenous recurrence.

Death irrespective of cause was regarded as a negative outcome in all cases. Overall survival 

rates were calculated from the date of operation until death or until 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 

Figure 2: Extracapsular lymph node involvement. Adenocarcinoma extends through the capsule 
into the perinodal tissue. An imaginary line that represents the pre-existing capsule is drawn to 
facilitate the interpretation if extracapsular growth is present. 
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exact test was used. The Mann-Whitney U 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. Multivariate Cox regression analysis was carried out to identify 

independent prognostic factors. All significant factors from a univariate analysis were entered in 

this multivariate analysis. P-values < 0.05 (two-sided) were considered statistically significant.

Results

Between January 1993 and January 2004, a consecutive series of 667 patients underwent 

esophagectomy for a malignancy of the esophagus or gastroesophageal junction. A total of 

385 patients had adenocarcinoma of the distal esophagus or gastroesophageal junction. A 

total of 266 patients had positive lymph nodes (69%). In the present study, 251 patients were 

included. Fifteen patients (5.5%) were excluded from further analysis. In six patients (2.0%) 

tumor was left behind macroscopically and nine patients (3.5 %) died from postoperative 

complications. 

In 251 patients, a total number of 5321 lymph nodes was resected and identified. Metastasis 

was detected in 1562 lymph nodes. All these positive nodes were reexamined for the 

presence of extracapsular LNI. Tumor growth beyond the lymph node capsule was identified 

in a total of 456 lymph nodes (29% of the positive nodes) in 166 of 251 lymph node positive 

patients (66%). Extracapsular LNI was confined to only one lymph node in 63 of these 

patients (38%). 

The clinicopathologic characteristics of 85 patients (34%) with only intracapsular LNI and 

166 patients (66%) with extracapsular LNI are summarized in Table 1. Significantly more 

patients who underwent a transthoracic esophagectomy had extracapsular LNI. The 

occurrence of extracapsular LNI increased significantly with the pT-stage. Extracapsular LNI 

was seen more often if the number of resected and identified nodes, the number of positive 

nodes, and the lymph node ratio were higher. Patients with positive resectable truncal nodes 

had more chance for extracapsular LNI. Age, sex, differentiation grade, and the presence 

of a Barrett’s segment were comparable between patients with and without extracapsular 

LNI. The number of lymph nodes with extracapsular involvement was significantly (p<0.001) 

correlated with the number of positive nodes (Figure 3, R=0.310)

The median potential follow-up period was 58 months (range 12-143). Death irrespective 

of cause was regarded as a negative outcome in all cases. In the follow-up period 189 

patients died; 11 (6%) patients died due to unrelated causes, and 178 patients (94%) due to 

recurrent disease. Of the 178 patients who died due to recurrent disease 99 (56%) patients 

had hematogenous recurrence, 56 (31%) patients had locoregional recurrence and 23 (13%) 

patients had peritoneal or pleural recurrence. The pattern of recurrence was comparable 

between patients with and without extracapsular LNI (p=0.938).

54



Table 1: Clinicopathologic characteristics of patients with adenocarcinoma of the distal esophagus 
or gastroesophageal junction and lymph node metastasis. Patients are divided in groups with and 
without extracapsular LNI. Patients who underwent macroscopically irradical resection or who died 
due to postoperative complications were excluded. Values are given as numbers (%) or median 
(range)

Only intracapsular LNI Extracapsular LNI P- value†

number of patients 85 (34%) 166 (66%)

age* 64 (10) 63 (10) 0.470

male/ female ratio 74/ 11 142/ 24 0.848

operative approach

- transhiatal 67 (79%) 105 (63%) 0.012

- transthoracic 18 (21%) 61 (37%)

distal resection plane

- R0 82 (96%) 159 (96%) 1.000

- R1 3 (  4%) 7 (  4%)

dissection plane

- R0 73 (86%) 131 (79%) 0.181

- R1 12 (14%) 35 (21%)

pT stage

- T1 13 (16%) 6 (4%) <0.001

- T2 13 (15%) 12 (7%)

- T3 57 (67%) 135 (81%)

- T4 2 (2%) 13 (8%)

resected nodes 15 (3-57) 20 (2-79) 0.002

positive nodes 3 (1-27) 6 (1-32) <0.001

lymph node ratio 0.17 (0.03-0.86) 0.33 (0.03-1.0) <0.001

pos. truncal nodes 18 (21%) 58 (35%) 0.025

differentiation

- good 4 (5%) 2 (1%) 0.146

- moderate 28 (33%) 67 (40%)

- poor 53 (62%) 97 (58%)

Barrett’s segment 43 (51%) 82 (49%) 0.368

* Values depicted are mean (SD). 
† Fisher’s exact test, χ2 test, Mann-Whitney U test
R0 = microscopically radical resection; R1 microscopically tumor left behind 
R1 = microscopically tumor left behind 
LNI = lymph node involvement

The median survival in patients with extracapsular LNI was 15 months (95% confidence 

interval, 12 to 18 months) in comparison to 41 months (95% confidence interval, 19 to 64 

months) for those who had only intracapsular LNI (p< 0.001, Table 2, Figure 4).  Patients with 

only one positive lymph node had a significantly better survival if the tumor did not extend 

beyond the lymph node capsule (p=0.002, Figure 5). Patients who had 2 or more lymph 

nodes with extracapsular LNI, had a median survival of 12 months (95% confidence interval, 
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Table 2: Univariate analysis of prognostic factors in lymph node positive patients with adenocarcinoma 
of the distal esophagus or gastroesophageal junction. Patients who underwent macroscopically 
irradical resection or who died due to postoperative complications were excluded from this survival 
analysis. 

Median survival 95% Confidence Interval P- value†

age

- <65 17 13-22 0.740

- ≥65 21 16-27

sex

- male 19 15-22 0.720

- female 20 12-29

operative approach

- transhiatal 20 16-24 0.719

- transthoracic 17 10-23

pT stage

- T1 44 22-66 <0.001

- T2 35 29-41

- T3 17 14-20

- T4 8 3-13

Barrett’s segment

- no 19 14-24 0.431

- yes 19 15-23

extracapsular LNI

- no 41 19-64 <0.001

- yes 15 12-18

lymph node ratio

- <20% 44 24-64 <0.001

- ≥20% 15 12-18

positive truncal nodes

- negative 21 17-25 0.215

- positive 15 13-18

distal resection plane

- R0 20 16-23 0.006

- R1 10 2-19

dissection plane

- R0 21 17-26 <0.001

- R1 15 8-21

differentiation

- good/moderate 26 15-33 0.002

- poor 16 13-19

# R0 = microscopically radical resection; R1 microscopically tumor left behind; †  Log rank test
LNI = lymph node involvement
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Figure 3: Correlation between 
the number of positive nodes 
and the number of nodes with 
extracapsular LNI (p<0.001, R = 
0.310). 

The solid red line represents 
linear regression with its 95% 
confidence interval (dotted 
lines).

Figure 4: Overall survival in 
patients with adenocarcinoma 
of the distal esophagus or 
gastroesophageal junction 
with positive lymph nodes. 
Patients are divided in groups 
with and without extracapsular 
lymph node involvement 
(LNI) (p<0.001). Patients who 
underwent macroscopically 
irradical resection or who 
died due to postoperative 
complications were excluded 
from this survival analysis. 
Numbers of patients surviving 
are indicated at the bottom.

Figure 5: Overall survival in 
patients with only 1 positive 
node. Patients are divided 
in groups with and without 
extracapsular lymph node 
involvement (LNI)(p= 0.016). 
Patients who underwent 
macroscopically irradical 
resection or who died due to 
postoperative complications 
were excluded from this survival 
analysis. Numbers of patients 
surviving are indicated at the 
bottom.
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8-15 months) compared with 21 months (95% confidence interval, 13-28) in patients who 

had only one lymph node with extracapsular LNI (Figure 6). Only one (1%) of the patients 

102 patients with two or more lymph nodes with extracapsular LNI survived for more than 

five years.

Univariate analysis revealed that pT-stage, extracapsular LNI, lymph node ratio, radicality 

of the distal resection plane and circumferential dissection plane and differentiation 

grade were all significant prognostic indicators for survival (Table 2).  Multivariate analysis 

demonstrated that, among these variables pT-stage, extracapsular LNI and lymph node ratio 

were independent prognostic factors (Table 3).

Table 3: Multivariate analysis of prognostic factors in lymph node positive patients with 
adenocarcinoma of the distal esophagus or gastroesophageal junction. Patients who underwent 
macroscopically irradical resection or who died due to postoperative complications were excluded 
from this survival analysis.

Hazard ratio 95% Confidence Interval P- value

pT-stage 1.60 1.20-2.12 0.001

extracapsular LNI 2.06 1.45-2.93 <0.001

lymph node ratio >20% 2.36 1.66-3.35 <0.001

LNI = lymph node involvement

Figure 6: Overall survival in patients with only intracapsular lymph node involvement  (LNI), 
patients with 1 lymph node with extracapsular LNI and patients with two or more lymph nodes 
with extracapsular LNI (p= 0.001). Patients who underwent macroscopically irradical resection or 
who died due to postoperative complications were excluded from this survival analysis. Numbers of 
patients surviving are indicated at the bottom.
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Discussion

Lymphatic dissemination is the most important predictor for survival in patients with 

adenocarcinoma of the esophagus or gastroesophageal junction 11-13. The chance of lymphatic 

dissemination increases with the depth of the primary tumor. Around 80% of transmural 

adenocarcinomas show lymphatic dissemination 12,14. Moreover, it has been demonstrated 

that the number of positive nodes, the lymph node ratio and, possibly, the localization of the 

positive lymph nodes give important prognostic information 13,15-19. In the present study, it is 

demonstrated that extracapsular involvement together with lymph node ratio and pT-stage 

are independent prognostic parameters for survival in lymph node-positive patients. 

Extracapsular extension of nodal metastasis is a well-known prognostic factor for carcinomas 

of other organs, including gastric and colon cancer 5-8,20-23. For breast cancer, extracapsular 

spread is such an important factor that it has been taken into account in the TNM classification 

as a specified subcategory 19. In adenocarcinoma the esophagus, only one report exists to 

our knowledge. Lerut et al. included patients with a T3 adenocarcinoma of the esophagus or 

gastroesophageal junction 8. Within this relatively uniform group of patients, extracapsular 

LNI was an independent prognostic indicator. Tachikawa et al. analyzed an inhomogeneous 

cohort of patients with squamous cell carcinoma 24. Patients were treated with surgery and 

different chemotherapeutic regimens or no adjuvant therapy at all. They concluded that 

prognosis was significantly worse in patients with extracapsular disease, irrespective of other 

pathologic factors.

The present study comprised a consecutive series of lymph node-positive patients with 

adenocarcinoma of the distal esophagus or gastroesophageal junction. There was a higher 

chance for extracapsular nodal disease with increased depth of invasion of the primary tumor. 

There was a correlation between the number of positive nodes resected and the number of 

lymph nodes with extracapsular involvement; the more positive lymph nodes, the higher the 

number of nodes with extracapsular LNI. However, a specific guideline for the minimal number 

of lymph nodes that needs to be retrieved to score positive nodes with extracapsular LNI can 

not be given. The presence of extracapsular LNI was related with the type of resection. 

All patients underwent a transhiatal or right-sided transthoracic esophagectomy. Extracapsular 

LNI was seen more often in patients who underwent a transthoracic resection. This can be 

explained by the fact that in this procedure more lymph nodes were resected than with a 

transhiatal resection. A subgroup analysis of patients who underwent a transthoracic resection 

(data not shown) showed that the number of resected lymph nodes was comparable between 

the patients with and without extracapsular LNI, whereas the number of positive nodes was 

associated with a higher chance for extracapsular nodal disease.

In the present study, it is shown that extracapsular LNI is an independent prognostic 

parameter. The importance of this parameter is underlined by the fact that patients with only 

one positive node identified have a significantly worse survival if the tumor extends beyond 

the lymph node capsule compared with patients in whom the tumor is confined within the 

lymph node. 
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Furthermore, it is shown that the progression from one node with extracapsular involvement 

to two or more lymph nodes with extracapsular involvement has important prognostic 

impact. Patients with two or more lymph nodes with extracapsular disease have a very limited 

chance for definite cure after surgical therapy. This suggests that extracapsular LNI reflects 

a highly lethal biological behavior of the tumor. A theoretical explanation might be that 

extracapsular disease can generate new hematogenous metastases (so-called “metastases 

of metastases”). However, this seems unlikely because in this study there was no correlation 

between extracapsular LNI and recurrence pattern. Patients with extracapsular LNI present 

with comparable rates of hematogenous or locoregional recurrence as compared to patients 

without extracapsular disease.

Detection and quantification of extracapsular LNI in the surgical resection specimen might 

be helpful to individualize postoperative therapeutic strategies in the adjuvant setting. To 

facilitate a tailored approach in the neoadjuvant setting, it would be necessary to discriminate 

preoperatively between positive nodes with and without extracapsular LNI. In this respect, 

the diagnostic accuracy of endosonography, computer tomography, and magnetic resonance 

imaging has only be tested in small studies, without convincing results so far 25-27. The effect 

of preoperative chemoradiation therapy on the presence and extent of extracapsular LNI 

remains unclear because this study did not include patients who received such therapy. 

It has been proposed to design a new or revised staging system for cancers of the esophagus 

or gastroesophageal junction 13,28-29. The results from the present study suggest that, in 

such revised staging system not only the number of positive nodes and the lymph node ratio, 

but also the presence and number of lymph nodes with extracapsular LNI should be taken 

into account. 

In summary, extracapsular LNI identifies a subgroup of patients with a significantly worse 

long-term survival. Pathologists should be aware of this clinically important feature and report 

its presence and extent upon histological examination of adenocarcinomas of the distal 

esophagus and gastroesophageal junction. In parallel with the pT-stage and lymph node 

ratio, extracapsular LNI is an independent negative prognostic factor, reflects a particularly 

aggressive biologic behavior and has valuable prognostic potential. 
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