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Abstract

Introduction
The impact of extracapsular lymph node involvement has been studied for several 

malignancies, including gastrointestinal malignancies. Aim of this study was to assess 

the current evidence on extracapsular lymph node involvement as a prognostic factor for 

recurrence in gastrointestinal malignancies.

Methods
The Cochrane Database of systematic reviews, the Cochrane central register of controlled 

trials, and MEDLINE databases were searched using a combination of keywords relating to 

extracapsular lymph node involvement in gastrointestinal malignancies. Primary outcome 

parameters were incidence of extracapsular lymph node involvement and overall five-year 

survival rates. 

Results
Fourteen manuscripts were included, concerning seven oesophageal, three gastric, one 

colorectal, and three rectal cancer series with a total of 1528 node positive patients. The 

pooled incidence of extracapsular lymph node involvement was 57% (95% confidence 

interval [CI]: 53-61%) for oesophageal cancer, 41% (95% CI: 36-47%) for gastric cancer, 

and 35% (95% CI: 31-40%) for rectal cancer. In nine of the 14 studies a multivariate analysis 

was performed. In eight of these nine studies extracapsular lymph node involvement was 

identified as an independent risk factor for recurrence. 

Conclusion
Extracapsular lymph node involvement is a common phenomenon in patients with 

gastrointestinal malignancies. It identifies a subgroup of patients with a significantly 

worse long-term survival. This systematic review highlights the importance of assessing 

extracapsular lymph node involvement as a valuable prognostic factor. Pathologists and 

clinicians should be aware of this important feature.  
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Introduction

The presence and extent of lymphatic dissemination are among the most important 

predictors for survival in gastrointestinal malignancies.1-4 Lymph node staging may be 

further refined by the identification of different levels (i.e. proximate versus remote lymph 

node stations), the absolute number of metastatic lymph nodes and/or the lymph node 

ratio (i.e. the number of involved nodes over the total number of resected and identified 

nodes).5-7 Furthermore, micro-metastasis defined as isolated tumour cells or small clusters 

of cells, detected in lymph nodes, has also been identified as a prognostic factor.8

Extracapsular lymph node involvement is the extension of cancer cells through the nodal 

capsule into the perinodal fatty tissue. The prognostic value of extracapsular lymph 

node involvement has been studied for several malignancies, including breast, prostate, 

vulva, bladder, lung, and head/neck cancer.9-15 Patients with extracapsular lymph node 

involvement have a reduced overall and disease-free survival in these malignancies.9-15 

However, in gastrointestinal malignancies, the prognostic value of extracapsular lymph 

node involvement has not yet been completely established. The ability of cancer cells 

not only to spread into a lymph node but also to invade through the lymph node capsule 

in an immunologically hostile environment, probably reflects the invasiveness and thus 

aggressiveness of the primary tumour.16;17 

Only a limited number of small studies have been published on extracapsular lymph node 

involvement, mainly concerning oesophageal, gastric, and rectal cancer.5;18-22 In the 

majority of these studies extracapsular lymph node involvement was demonstrated to have 

a negative effect on local control, disease-free and overall survival.5;18-22 Nonetheless, its 

exact incidence is unclear. Moreover, it is as yet unknown if extracapsular lymph node 

involvement is an early or late event in cancer progression. It has not been established 

if extracapsular lymph node involvement is associated with local or haematogenous 

recurrences. 

Detection and quantification of extracapsular lymph node involvement in the surgical 

resection specimen of gastrointestinal malignancies might be helpful not only for staging 

purposes, but also for the stratification in future clinical trials and to individualize future 

adjuvant strategies. Therefore, we performed a systematic review in order to assess 

the incidence and extent of extracapsular lymph node involvement in gastrointestinal 

malignancies. Furthermore, the relation between extracapsular lymph node involvement 

and clinico-pathological factors, its prognostic value, its effect on the type of recurrence 

and on long term survival were evaluated.
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Methods

Literature search
The Cochrane Database of systematic reviews, the Cochrane central register of controlled 

trials, and MEDLINE databases were searched by using keywords related to extracapsular 

lymph node involvement in gastrointestinal malignancies (Table 1) in order to identify 

studies published up to May 2006. Two investigators (JW, SML) independently performed 

the literature search. Electronic links to related articles and references of selected 

articles were hand-searched as well. A hand search of relevant journals and conference 

proceedings was not performed. The search was not restricted to any language, however 

in the systematic review only studies published in English were taken into account.

Table 1. Search terms, as used in the systematic review

Search terms

MeSH:                  Not used
Free Text words:   (extracapsular OR extranodal OR perilymphatic) AND (esophagus OR esophageal OR 

oesophagus OR oesophageal OR stomach OR gastric OR junction OR liver OR pancreas 
OR pancreatic OR bile OR gallbladder OR peri ampullary OR Vater OR duodenum OR 
duodenal OR jejunum OR jejunal OR ileum OR ileal OR ileocolic OR papil OR bowel OR 
colon OR colonic OR rectum OR rectal OR colorectal)

Field:                         All Fields 
Limits:                       None  

MeSH: medical subject headings

Study selection and data extraction
From the potentially eligible publications only studies were included if they reported on 

extracapsular lymph node involvement in gastrointestinal malignancies. Lympho-proliferative 

disorders (e.g. Hodgkin disease, MALT lymphomas) and other rare malignancies located 

in the gastrointestinal tract were excluded. Studies were included if they formulated a 

clear definition of extracapsular lymph node involvement. The definition of extracapsular 

lymph node involvement should include the extension of malignant cells through the 

nodal capsule into the perinodal fatty tissue. Studies reporting exclusively on deposits of 

metastatic cells without any recognizable lymph node structure were excluded. 

The same two investigators independently extracted the following data, if reported, from 

the original studies using a preformatted sheet; incidence of extracapsular lymph node 

involvement, pTNM-stage, differentiation grade, radicality of resection, total number of 

resected and identified lymph nodes, total number of positive lymph nodes, location 

of positive nodes, lymphatic- and blood vessel invasion, perineural invasion, and finally 

disease-free and/or overall survival rates. Furthermore, if possible the type of recurrence 

was assessed in terms of loco-regional and/or distant (haematogenous) recurrence.

Duplicate publications and papers that reported on (parts of) the same study population 

were excluded. In that situation only the largest or most recent publication was included. 

Each of the selected studies was critically appraised by the two investigators, using a 

modified form as proposed by the Dutch Cochrane Collaboration23 and assessed if a 
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study was; randomised, consecutive, prospective or retrospective, had similar groups, and 

if there was an adequate follow-up. In case of retrospective analysis of data collected 

prospectively, a study was defined as prospective. Final inclusion was done after consensus 

was reached. Discrepancies in judgment, if any, were resolved by discussion between the 

authors.

Analysis and presentation of data
The incidence of extracapsular lymph node involvement was calculated by the number 

of patients with extracapsular lymph node involvement divided by the number of node 

positive patients. Subsequently a weighted incidence with a 95% confidence interval (CI) 

was calculated for each type of gastrointestinal malignancy. Survival rates were expressed 

as overall- and disease-free five-year survival. The prognostic value of extracapsular lymph 

node involvement in uni- and in multivariate analyses as reported in the original studies, 

were expressed as a P-value and reported as a relative risk (RR), odds ratio (OR) or hazard 

ratio (HR). Hazard or odds ratios and corresponding standard errors of the original 

studies, corrected for other possible prognostic factors, were entered into Cochrane 

Review Manager 4.2 software and analysed using RevMan Analyses 1.0.2 (The Cochrane 

Collaboration, Oxford, UK). Summary estimates of prognostic significance, including 95% 

CI, were calculated for the comparison of intracapsular lymph node involvement versus 

extracapsular lymph node involvement. A weighted HR was calculated in the meta-analysis 

using the inverse variance method. Statistical heterogeneity was tested using Chi-square 

and I-square statistics. 

Results

Included studies
The searches identified 34 publications, of which 20 were excluded; six manuscripts were 

excluded because they did not report on extracapsular lymph node involvement.24-29 

Four were excluded because of an unclear definition of extracapsular lymph node 

involvement30-33, seven because they reported on extranodal tumour deposits rather than 

on extracapsular lymph node involvement.34-40 Subsequently, three manuscripts were 

excluded because they were written in Japanese.41-43 

In the final analysis 14 studies were included which have been published between 1963 

and 2006, with a total of 1528 node positive patients, with a range of 28 to 251 node 

positive patients per study.5;18-22;44-51 There were seven studies reporting on oesophageal 

cancer20;22;44;45;47;49;51, three on gastric5;21;48, one on colorectal46, and three on rectal 

cancer18;19;50 (Table 2).

The included studies had several limitations (Table 2). It concerned mostly retrospective 

single-centre studies with generally small or moderate sample sizes. Only four studies had 

a prospective study design.19;21;47;51 Furthermore, in half of the included studies it was not 

clear if the patients were of a consecutive series.5;21;22;45;48;50;51 
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Table 2. Study designs of the 14 studies included in the systematic review

Study Year R/P Consecutive Inclusion
criteria

Oesophageal

Lagarde47 2006 P yes Curative surgery for adenocarcinoma of the distal 
oesophagus and GO-junction, node positive, including M1lym, 
transhiatal and transthoracic.

D’Journo51 2005 P - Transthoracic oesophagectomy for adenocarcinoma of the 
lower oesophagus (Siewert I/II).

Lerut49 2003 R yes Node positive T3 adenocarcinoma of the oesophagus or 
GO-junction.

Tachikawa20 1999 R yes Node positive oesophageal cancer 
with or without (neo) adjuvant therapy. 

Nakano22 1999 R - Node positive carcinoma of the thoracic oesophagus.

Paraf45 1995 R - Adenocarcinoma arising in Barrett segment including patients 
with distant metastasis. None received radiotherapy.

Gatzinsky44 1985 R yes Surgically treated oesophageal cancer.

Gastric

Nakamura21 2005 P - Curative gastrectomy with D2 or D3 lymphadenectomy.

Di Giorgio51 1991 R - Elective total gastrectomy for node positive adenocarcinoma 
with curative intent.

Zacho48 1963 R - Gastric cancer, also palliative resection.

Rectal

Heide18 2004 R yes Stage II/III rectal, postoperative radiochemotherapy. 
Preoperative staging by ultrasonography/ CT scan and chest 
X-ray.

Lupatelli19 2001 P yes Stage II/III radically resected rectal adenocarcinoma ≤ 15 cm 
from the anal verge, capable to tolerate adjuvant therapy.

Ueno50 1998 R - Curative surgery for rectal adenocarcinoma.

Colorectal

Komuta46 2001 R yes Colorectal Dukes C carcinoma.

P: prospective; R: retrospective; CIS: carcinoma in situ; M1lym: distant lymph node metastasis; GO-junction: gastro-
oesophageal junction; -: not reported or not clear.
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Exclusion
criteria

Follow-up
(months)

Definition of extracapsular LNI

Direct postoperative deaths,
residual disease. Other cancers 
than adenocarcinoma

> 12
median 58

Extension through capsule into perinodal tissue. Deposits 
without a recognizable lymph node were considered as 
extracapsular LNI unless associated with perineural or vessel 
involvement.

- - Cells breaching the lymph node capsule.

Neo-adjuvant therapy, residual 
disease, organ metastasis, no 
lymphadenectomy. 

Tumoural expansion that outgrows the node and extends 
beyond the capsule, not in afferent lymphatic vessels

- - Metastasis  penetrating the capsule or accompanied by 
nodules such as extracapsular vessel invasion.

Residual disease, direct 
postoperative deaths.

18-166 Cancer cells in the perinodal soft tissue, lymphatic vessel 
invasion included.

Squamous cell carcinoma, CIS or 
dysplasia only.

> 24
median 52

Invasion of the adipose tissue located beyond the nodal 
capsule.

- 24-144 Perinodular growth in metastatic lymph nodes.

Non curative resections, 
metastasis, specific types of 
gastric cancer.

> 21 Cancer cells beyond the capsule, excluding micro 
dissemination or vessel invasion in the adjacent tissues 
without spread through the capsule.

Stage T4 and M1. > 10 Infiltration of the capsule and extension beyond it by 
neoplastic tissue.

Multiple metastasis, anaplastic 
carcinoma.

- Penetration of the capsule and invasion of surrounding 
tissue.

- 14-104
median 47

Extracapsular extension of lymph node metastasis.

Contraindications for adjuvant 
therapy, previous chemo- or 
radiotherapy, other malignancies, 
residual disease.

> 24
median 57

Cells breaching the lymph node capsule.

Direct postoperative deaths,
Follow-up less than 3 years

> 3 Cells breaching the capsule and spreading into the perinodal 
fatty tissue.

Neo-adjuvant therapy 36-108 Cancer cells invading the surrounding tissue of metastatic 
nodes, subdivided in less or more than five cells.
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In only three studies the histological sections were screened for extracapsular lymph node 

involvement by more than one researcher or pathologist.45;46;49 In general, the studies 

applied variable in- and exclusion criteria with respect to the type and stage of tumours 

and the use of (neo-) adjuvant therapies. Concerning oesophageal cancer, D’Journo et 

al. applied neo-adjuvant therapy in half of the patients and Gatzinsky et al. in a few 

patients44;51, while Tackikawa et al. applied both neo-adjuvant and adjuvant therapy in 

most patients.20 Concerning rectal cancer, Heide et al. and Lupatelli et al. gave adjuvant 

therapy to all patients.18;19 

Furthermore, besides the extension of malignant cells through the capsule of a metastatic 

lymph node, some studies included large deposits without a recognizable lymph node47, 

or involvement of afferent lymphatic vessels adjacent to the lymph node20;22, while 

others explicitly excluded lymphatic vessel invasion.21;47;49 Only Komuta et al. gave a 

quantification of the extent of extracapsular lymph node involvement (i.e. more or less 

than five cells invading the perinodal tissue; Table 2).46 Finally, only three studies provided 

some detailed information on the prognostic value of the number of lymph nodes with 

extracapsular lymph node involvement.20;47;49

Oesophageal cancer
Both squamous cell and adenocarcinomas of the oesophagus were included in the 

present review. Four studies exclusively reported on adenocarcinomas45;47;49;51, one study 

included both adenocarcinomas and squamous cell carcinomas44 and in two studies the 

histological type was not stated.20;22 Six of the seven studies on oesophageal cancer 

reported on the incidence of extracapsular lymph node involvement which ranged from 

39% to 66% (Table 3).20;22;44;45;47;49 The pooled incidence for extracapsular lymph 

node involvement in oesophageal cancer was 57% (95% CI: 53-61%).20;22;44;45;47;49 The 

pooled incidence for extracapsular lymph node involvement in the studies that exclusively 

reported on the extension of malignant cells through the capsule of a metastatic lymph 

node and did not include vessel invasion and isolated deposits was comparable (61%; 95% 

CI: 55-67%).44;45;49

Four of the seven studies related extracapsular lymph node involvement to various clinico-

pathological factors.20;44;45;47;49 Extracapsular lymph node involvement was significantly 

related to transthoracic oesophagectomy47, T-stage20;44;47, N-stage20;47, number of positive 

nodes20;47, lymph node ratio47, and degree of lymphatic20 and blood vessel invasion.45

Five of the seven studies reported on the five-year overall survival which ranged from 33% 

to 53% for node positive patients with only intracapsular lymph node involvement and from 

0% to 23% for patients with extracapsular lymph node involvement (Table 3).20;22;45;47;49 

Lerut et al. and Lagarde et al. reported that patients with only one positive node identified 

had a significantly worse five-year survival if extracapsular lymph node involvement was 

present compared to patients in whom the tumour was confined within the lymph node 

(33% vs. 86% and 20% vs. 60%, respectively).47;49 Furthermore, Lagarde et al. divided 

patients with extracapsular lymph node involvement in three subgroups; patients with 

only intracapsular lymph node involvement, patients with one node with extracapsular 
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lymph node involvement and patients with two or more nodes with extracapsular lymph 

node involvement. Compared to only intracapsular lymph node involvement, one node 

and two or more nodes with extracapsular lymph node involvement were independent 

prognostic factors with HR of 1.6 (95% CI: 1.1-2.4) and 3.7 (95% CI: 2.5-5.3), respectively 

(personal communication). Patients who had two or more lymph nodes with extracapsular 

lymph node involvement had a median survival of 12 months compared to 21 months in 

patients who had only one lymph node with extracapsular lymph node involvement. Only 

one of the 102 patients with two or more lymph nodes with extracapsular lymph node 

involvement survived for more than five years.47 Finally, Tachikawa et al. found a better 

survival, although not statistically significant, of patients with three or more positive lymph 

nodes with only intracapsular lymph node involvement compared to those patients with 

three or more positive nodes with extracapsular lymph node involvement.20

Nakano et al. found that 60% of the patients with extracapsular lymph node involvement 

in the neck and/or upper mediastinum had a local recurrence in that region compared 

to 21% of the patients without extracapsular lymph node involvement.22 Lagarde et 

al. reported no difference in recurrence pattern between patients with and without 

extracapsular lymph node involvement.47

In five studies a multivariate analysis was performed. In four of these studies, extracapsular 

lymph node involvement was identified as an independent prognostic factor (Table 

3).45;47;49;51 Pooling could not be performed because of different ways of reporting and 

because standard deviations or 95% CIs were missing.

Gastric cancer
Both intestinal and diffuse type carcinomas of the stomach were included in the present 

review. All three studies reported on the incidence of extracapsular lymph node involvement 

which ranged from 29% to 58% (Table 3).5;21;48 The pooled incidence of extracapsular 

lymph node involvement in gastric cancer was 41% (95% CI: 36-47%).5;21;48 

In the study by Nakamura et al. extracapsular lymph node involvement was significantly 

related to N-stage and serosal invasion of the tumour.21 In the study by Di Giorgio et al. 

extracapsular lymph node involvement was significantly related to T-stage, N-stage, and 

number of resected lymph nodes.5

The five-year overall survival ranged from 35% to 61% for node positive patients without 

extracapsular lymph node involvement and from 5% to 23% for patients with extracapsular 

lymph node involvement (Table 3).5;21;48

In two studies a multivariate analysis was performed, in both of which extracapsular 

lymph node involvement was identified as an independent prognostic factor (Table 3).5;21 

Nakamura et al. reported a RR of 6.9 (95% CI: 3.1-15.2) for the comparison of node 

positive patients with or without extracapsular lymph node involvement.21 Pooling could 

not be performed because only a few studies reported this outcome and if reported at 

all they did this in different ways and with standard deviations or 95% CIs frequently 

missing.
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Table 3. Number of node positive patients, incidence of extracapsular lymph node involvement, and the 
prognostic significance of extracapsular lymph node involvement in uni- and multivariate analyses in the 14 
included studies in the systematic review

Study Number of node 
positive patients

Incidence
ELNI (%)

P-value
univariate

Reported OR, RR or HR 
with 95%-CI

P-value
multivariate

Oesophageal

Lagarde47 251 66 <0.001 HR 2.06 (1.45-2.93) <0.001

D’Journo51 28 - 0.02 OR 5.9 (1.0-32.0) 0.04

Lerut49 162 63 0.0001 HR 3.37 (1.75-6.49) 0.0003

Tachikawa20 46 39 <0.01 - -

Nakano22 159 41 0.012 - NS

Paraf45 34 65 <0.001 - sign

Gatzinsky44 43 51 - - -

Gastric

Nakamura21 135 29 <0.0001 RR 6.9 (3.1-15.2) <0.0001

Di Giorgio5 121 52 <0.05 - <0.01

Zacho48 47 58 - - -

Rectal

Heide18 96 33 0.041 RR 1.6 (1.01-2.7)† 0.044†

Lupatelli19 105 18 <0.0001 - <0.0001

Ueno50 217 45 - - -

Colorectal

Komuta46 84 55 <0.01 - -

ELNI: extracapsular lymph node involvement; OR: odds ratio; RR: relative risk; HR: hazard ratio; 95%-CI: 95% 
confidence interval †: for local control; -: not reported; sign: significant, no precise p-value given

(Colo)rectal cancer
The study of Komuta et al. was the only one reporting on extracapsular lymph node 

involvement both in colon and in rectal cancer.46 The incidence of extracapsular lymph 

node involvement in that study was 55%. They reported that extracapsular lymph node 

involvement was seen more often in nodes that were occupied for more than 50% by cancer 

cells compared to nodes with less than 50% occupation. Only nodes that were occupied 

for more than 50% sometimes showed more than five cells invading the surrounding 

tissue. Overall- and disease-free survival are indicated in Table 4. In patients without 

extracapsular lymph node involvement, distant metastases were more frequent than local 

recurrence (16% vs. 8%). For patients with extracapsular lymph node involvement, the risk 

for local recurrence and distant metastases were comparable (35% vs. 43%).46

There were three studies reporting exclusively on rectal cancer with an incidence of 

extracapsular lymph node involvement ranging from 18% to 45% (Table 3).18;19;50 The 

pooled incidence of extracapsular lymph node involvement in rectal cancer was 35% (95% 

CI: 31-40%).18;19;50

In the study by Heide et al. extracapsular lymph node involvement was significantly related 

to a higher T- and N-stage, to the presence of lymphatic vessel involvement, and to a 

lower differentiation grade.18 In the study by Ueno et al. the incidence of microscopic 
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tumoural foci discontinuous with the primary lesion was significantly higher in patients 

with extracapsular lymph node involvement.50

Five-year overall and disease-free survival are shown in Table 4. In two studies a multivariate 

analysis was performed and in both studies extracapsular lymph node involvement was 

identified as an independent prognostic factor.18;19 In the study by Heide et al. the 

value of extracapsular lymph node involvement for the assessment of local failure risk 

was confirmed in the Cox regression model, which revealed extracapsular lymph node 

involvement as an independent prognostic factor (RR 1.6, 95% CI: 1.01–2.7). For distant 

failure, however, extracapsular lymph node involvement did not independently predict 

outcome.18 Pooling could not be performed because only a few studies reported this 

outcome and if reported at all, they did this in different ways and with standard deviations 

or 95% CIs frequently missing.

Table 4. The overall- and disease-free survival rates of node negative patients and node positive patients without 
and with extracapsular lymph node involvement as reported in the 14 included studies in the systematic review.

Study Node negative patients
overall-/disease-free 
survival (5 years, %)

Node positive patients, 
no ELNI

overall-/disease-free 
survival (5 years, %)

Node positive patients 
with ELNI

overall-/disease-free 
survival (5 years, %)

Oesophageal

Lagarde47 - 44 / - 12 / -

D’Journo51 - - -

Lerut49 57 / - 40.9 / - 18 / -

Tachikawa20 - 53.3 / - 0 / -

Nakano22 - 39.4 / - 23.2 / -

Paraf45 56 / - 33 / - 0* / -

Gatzinsky44 - - -

Gastric

Nakamura21 91 / - 61 / - 23 / -

Di Giorgio5 - 44.8 / - 17.5 / -

Zacho48 38 / - 35 / - 5 / -

Rectal

Heide18 - / 83† - / 87† - / 58†

Lupatelli19 87 / 84 76.1 / 70.7 33.8 / 31.6

Ueno50 - 62 / - 44 / -

Colorectal

Komuta46 - 81 / 76 30-33‡ / 18-30‡

ELNI: extracapsular lymph node involvement; †: local control; *: no survivors at 2 years; -: not reported; ‡: more 
or less than five cells invading the surrounding tissue respectively

Wind (Chris).indb   189Wind (Chris).indb   189 28-05-2008   15:44:5328-05-2008   15:44:53



190

Discussion

The presence of extracapsular lymph node involvement harbours important prognostic 

information. The present review emphasizes that extracapsular lymph node involvement is a 

common phenomenon in patients with gastrointestinal malignancies. The pooled incidence 

for oesophageal cancer was 57%, for gastric cancer 41%, and for rectal cancer 35%. 

Furthermore, in all gastrointestinal malignancies, extracapsular lymph node involvement 

identifies a subgroup of patients with a significantly worse long-term survival. 

Extracapsular lymph node involvement probably is a late event in cancer progression 

and reflects an advanced tumour stage. In several studies there was a higher chance 

for extracapsular lymph node involvement with higher T-stage5;18;20;21;44;47, and with 

higher N-stage.5;18;20;21;47 There was also a correlation between extracapsular lymph 

node involvement and the number of positive nodes resected5;20;47 or lympho-vascular 

invasion.18;20;45 However, in spite of this correlation with other well known prognostic 

factors, extracapsular lymph node involvement was identified as an independent 

prognosticator. In eight of the nine studies in which a multivariate analysis was performed 

extracapsular lymph node involvement was a highly significant independent prognostic 

factor.5;18;19;21;45;47;49;51 

The prognostic significance is further highlighted by studies that reported comparable 

survival in patients without lymph node involvement and patients with only intracapsular 

lymph node involvement which is in contrast to the major decrease in survival observed 

in patients with extracapsular lymph node involvement. This suggests that lymphatic 

dissemination does not essentially deteriorate prognosis, provided that the lymph node 

capsule remains intact.18;19;48;49 Furthermore, in patients with involvement of only one 

single positive lymph node, extracapsular lymph node involvement was correlated with a 

significantly worse prognosis.47;49 

The results of this review supports the results of our earlier study on oesophageal 

cancer also included in this review.47 However, the precise causative factor of this worse 

prognosis is not yet clear. It could be hypothesized that extracapsular lymph node 

involvement reflects the invasiveness and aggressiveness of the primary tumour, even in 

an immunologically hostile environment. Another hypothesis could be that extracapsular 

lymph node involvement reflects an extensive lymphatic spread which can lead to lymphatic 

obstruction. It has been reported that lymphatic obstruction results in an aberrant flow 

of lymph fluid leading to lymphaticovenous communication and thus to haematogenous 

dissemination.52-54

This systematic review has several limitations. First, it comprises mostly single-centre 

studies with generally small or moderate sample sizes, with mostly retrospective designs, 

and in half of the included studies it was not clear if it concerned a consecutive series of 

patients. In general, the studies applied different in- and exclusion criteria concerning type 

and stage of tumours and the use of (neo-) adjuvant therapies. For oesophageal cancer 

no correlation could be identified between extracapsular lymph node involvement and 

histological type (i.e. squamous cell carcinoma versus adenocarcinoma). Also for gastric 
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cancer such correlation could not be identified (i.e. intestinal type versus diffuse type). 

Furthermore, only a few studies reported on the recurrence pattern.

A difficulty in assessing extracapsular lymph node involvement is the presence of 

extranodal deposits which are discontinuous with the primary tumour. These deposits 

have been identified in many gastrointestinal malignancies.36-40 It is unclear whether these 

are lymph nodes that have been completely replaced by tumour tissue or manifestations 

of multifocal metastatic disease.39 Tumour cells might be released from a primary lesion 

and subsequently spread directly into the extranodal and extramural spaces. Alternatively, 

extranodal deposits might occur subsequent to lymph node involvement as the ultimate 

form of extracapsular lymph node involvement.40 In our systematic review the definition of 

extracapsular lymph node involvement had to include the infiltration of cancer cells beyond 

the capsule of the metastatic lymph node. However, besides that there was no uniform 

definition; some studies included micro dissemination in adjacent tissues, while others 

included deposits without a recognizable lymph node or involvement of afferent lymphatic 

vessels adjacent to the lymph node. Nonetheless, no obvious differences were observed in 

the incidence and prognostic significance between those studies that exclusively reported 

on the extension of malignant cells through the capsule of a metastatic lymph node and 

those studies that included vessel invasion and isolated deposits as well. However, the 

number of studies was too small to be confirmative on this topic.

Furthermore, it is unclear if, and to which extent, there is an inter-observer variability 

of the assessment of extracapsular lymph node involvement. In only three studies the 

histological sections were screened for extracapsular lymph node involvement by more 

than one researcher.45;46;49 In general, extracapsular lymph node involvement is often 

associated with a desmoplastic reaction. Sometimes this reaction is so extensive that the 

presence or absence of extracapsular lymph node involvement is difficult to interpret. In 

cases of such difficulties an imaginary line that represents the pre-existing capsule can be 

drawn to facilitate the interpretation.47 

Detection and quantification of extracapsular lymph node involvement in the surgical 

resection specimen of gastrointestinal malignancies might be helpful to individualize 

postoperative therapeutic strategies in the adjuvant setting in patients in whom the 

indication for adjuvant chemotherapy is not yet already been established based on 

other pathological factors. To facilitate a tailored approach in the neo-adjuvant setting 

it would be necessary to discriminate preoperatively between positive nodes with and 

without extracapsular lymph node involvement. In this respect, the diagnostic accuracy of 

endosonography, computer tomography and magnetic resonance imaging has only been 

tested in small studies, without convincing results so far.49;55-57

However, the effect of (neo-) adjuvant therapy on the presence of extracapsular lymph 

node involvement and its prognosis remains unclear because many studies did not include 

patients who received such therapy. 

In conclusion, based on the limited evidence available it can be concluded that extracapsular 

lymph node involvement is a common phenomenon in patients with gastrointestinal 

malignancies. It identifies a subgroup of patients with a significantly worse long-term 
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survival. This systematic review highlights the importance of assessing extracapsular 

lymph node involvement as a valuable prognostic factor. Pathologists and clinicians 

should be aware of this important feature. Further research is, however, warranted on 

the correlation of extracapsular lymph node involvement with different histological types 

(e.g. squamous cell carcinoma versus adenocarcinoma) and other important covariates, 

such as the recurrence pattern and the effect of (neo-) adjuvant therapy. Possibly, in future 

staging systems, not only the number of positive nodes and the lymph node ratio but also 

the presence and number of lymph nodes with extracapsular lymph node involvement 

should be considered.
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