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Isolated tumour cells in pathological node-negative lymph
nodes adversely affect prognosis in cancer of the oesophagus
or oesophagogastric junction
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Aims: To determine the prevalence of isolated tumour cells (ITC) in lymph nodes of patients with pathological
node-negative (pN0) tumours and to assess their impact on disease-free and overall survival.
Methods: Paraffin embedded lymph nodes from oesophagogastrectomy specimens were examined
immunohistochemically using monoclonal anti-cytokeratin antibody (MNF118). Clinical and pathological
features were summarised and overall and relapse-free survival were estimated.
Results: Isolated tumour cells were detected in 12 of 146 patients (8%), and 24 of 1694 (1%) lymph nodes.
With a median follow-up time of 28 months (range 0–160 months), both relapse-free and overall survival
were significantly (p,0.05) associated with the presence of ITC in pN0 lymph nodes. There was no significant
difference in the prevalence of ITC between patients who underwent multimodal therapy and those treated
with surgery alone.
Conclusions: ITC in pN0 lymph nodes may be less frequent than previously considered, but their presence is
associated with poorer outcomes compared with true node negative disease.

D
espite improvements in surgical outcomes and the advent
of multimodality regimens, the overall outlook in
oesophagogastric cancer remains bleak, with only

8–20% of patients alive at 5 years.1 The presence or absence of
metastases to regional lymph nodes is the single most
important standard risk factor for patients with oesophagogas-
tric cancers, and even in patients with pT1 tumours the
presence of lymph node metastasis has been reported to
decrease overall 5-year survival by up to 100%.2 A large sub-
group of lymph node negative (pN0) patients recur, either
locally or systemically, and usually within two years of surgery.
It has been hypothesised that early recurrence following
complete resection of an apparently localised primary lesion is
attributable to disseminated tumour cells which were not
detected by routine staging methods at the time of surgery.3

Better methods for detecting and characterising subclinical
metastatic deposits in various compartments of the body could
enable us to both refine our estimates of the risk of recurrence
for individual patients and perhaps tailor therapy more
effectively.4 This study evaluates isolated tumour cells in lymph
nodes of a large cohort of patients pathologically staged as node
negative disease (pN0) and sets out to establish the prevalence
and prognostic significance of such cells.

PATIENTS AND METHODS
Patients
All patients with pN0 tumours who underwent curative therapy
for oesophagogastric cancer between January 1990 and
September 2002 were identified from the prospectively com-
piled upper gastrointestinal cancer database at this institution.
All patients with overt metastatic (M1) disease were excluded
and only adenocarcinomas or squamous cell carcinomas were
included. The study group consisted of 146 patients: 76 (52%)
underwent surgery alone and 70 (48%) underwent a multi-
modality regimen as previously described.5 This consisted of
concurrent chemotherapy (cisplatin and 5-fluorouracil) and
radiotherapy (40 Gy/2 Gy per fraction) followed by oesophago-

gastrectomy at a median of 4 (range 3–6) weeks following neo-
adjuvant therapy.

Methods
This study was approved by the local hospital ethics committee
(St James’s Hospital and Federated Dublin Voluntary Hospital
joint research ethics committee). Routine pathological staging
at this institution is as follows. H&E slides are reviewed in all
cases by a consultant pathologist. Resected specimens are fixed
in 10% buffered formalin. Where no obvious macroscopic
tumour remains, the site of tumour seen at endoscopy is
entirely submitted for histological examination. Full thickness
transverse sections of the wall are taken.

The mean number of blocks taken for each case was 10
(range 4–17) and the mean number of tumour/ulcer blocks
taken for each case was 4 (range 3–10). Perioesophageal and
greater and lesser curve lymph nodes were dissected where
present and submitted separately for histology. For the purpose
of the study an additional (4 mm) section of each resected node
was taken off the surface of paraffin embedded lymph node
tissue.

Immunostaining was performed as follows: each section was
baked at 60 C̊ overnight, deparaffinised and rehydrated
through xylenes and graded alcohol series. Endogenous
peroxidase activity was blocked by incubating the slides in 3%
hydrogen peroxide (Sigma-Aldrich Ireland Ltd) in water for
10 min. The slides were washed in deionised water for 5 min
and digested for 5 min at room temperature with 0.05%
proteinase (Sigma-Aldrich Ireland Ltd) made in 0.005 M Tris-
buffered saline (pH 7.6) (TBS). The slides were then washed in
TBS for 5 min. The tissue sections were blocked with 5% bovine
serum albumin (Sigma-Aldrich Ireland Ltd) for 10 min, blotted
dry and then incubated with mouse anti-human cytokeratin
(Clone MNF 116, DakoCytomation Ltd, UK) (1:300 in 5%
bovine serum albumin) in a humid chamber for 1 hour at room
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temperature. The slides were washed in TBS for 5 min and
incubated with a biotinylated secondary antibody (1:300 in
TBS) (rabbit anti-mouse immunoglobulin, DakoCytomation
Ltd, UK) for 30 min and then avidin-horseradish peroxidase
(Vectastain Elite ABC Kit; Vector Laboratories Ltd, UK) for 30
min. The slides were washed with TBS for 5 min after each
incubation. The stain was developed by covering each specimen
with a 3939-diaminobenzidine solution (DakoCytomation Ltd,
UK) for 5 min or until desired stain intensity was achieved.
Finally each slide was counterstained with haematoxylin,
cleared and mounted.

The immunostained slides were evaluated by an experienced
pathologist, who was blinded to patient information, and were
scored as positive for isolated tumour cells (ITC) if they
contained single or small clusters of strongly immunoreactive
epithelial cells in the subcapsular sinus or in the cortex of the
lymph node. Patients were pathologically staged as per the 6th
AJCC Cancer Staging Manual6 with the addition of TNM short-
hand notation for isolated tumour cells first proposed by

Hermanek and colleagues.7 Positive cases were designated as
pN0(i+) and negative as pN0(i2). With each run, sections of
primary tumours were used as positive controls and a negative
control (primary antibody omitted) was always included.

Statistical analysis
Statistical calculations were performed using JMP software
V.5.1.2 for Macintosh (SAS Institute, Cary, NC, USA). The
Kaplan–Meier survival model was used to estimate survival.
The log rank and Wilcoxon tests were used to determine
statistical differences between groups. Analysis of the predictive
value of clinicopathological variables for ITC was performed
using the Kruskal–Wallis test for continuous variables and x2

with Pearson test for categorical data. Cox’s proportional
hazard model was fitted to multivariate analysis. The following
variables were controlled for in the model: gender, age, tumour
site, tumour morphology, degree of differentiation, treatment
modality and presence or absence of isolated tumour cells. All
tests were two sided; results were considered significant at
p,0.05.

RESULTS
Table 1 shows demographic and clinical details of the study
group. The median age of the patients was 63 (range 29–84)
years. There were 101 (69%) men and 45 (41%) women. A total
of 1694 lymph nodes were dissected from the 146 oesophago-
gastrectomy specimens with a mean of 11 nodes per patient.
Follow-up data were obtained for all 146 patients. The median
follow-up time was 28 months (range 0–160 months) and the
median actuarial overall survival time was 21 months (95%
quartiles: 34–64 months) for the entire study group.

Positive MNF116 staining with malignant morphology was
found in 24 of 1694 lymph nodes (1%) and in 12 of 146 patients
(8%) studied. ITC was predominantly identified in the
subcapsular sinuses either as a single cell (fig 1) or as small
clusters of tumour cells.

At a median follow-up of 28 months (range 0–160 months),
59 patients were alive (four with evidence of relapse) and 87
patients had died. The overall and relapse-free actuarial survival
rates were significantly worse among patients who were
pN0(i+). The actuarial median overall survival in the pN0(i2)
patients was 53 months (95% quartiles: 27–69 months) versus
21 months (9–28) for the pN0(i+) patients (p,0.05) (fig 2).
The relapse-free actuarial survival rate was 40 (27–56) months
for the pN0 (i–) patients versus 21 (9–28) months for the pN0
(i+) patients (p,0.05) (fig 3).

No significant correlation was found between isolated
tumour cells and a number of clinicopathological parameters
including age, gender, tumour location, treatment modality,
tumour stage, tumour grade, tumour length or mean number of

Table 1 Patient demographics

Variable No patients (%)

Male 101 (69%)
Female 45 (31%)
Male:female 2.2:1
Tumour site

Upper oesophagus 3 (2%)
Middle oesophagus 21 (14%)
Lower oesophagus 57 (39%)
OG junction 65 (45%)

Histology
Squamous cell carcinoma 51 (35%)
Adenocarcinoma 95 (65%)

Differentiation
Well 18 (12%)
Moderately 69 (46%)
Poorly 37 (27%)
Undifferentiated 22 (15%)

Pathological tumour stage
Tis 5 (3%)
T0 30 (21%)
T1 29 (20%)
T2 19 (13%)
T3 60 (41%)
T4 3 (2%)

OG, oesophagogastric; Tis, tumour in situ.

Figure 1 An example of a single isolated tumour cell
(immunohistochemistry).
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Figure 2 Overall survival (Kaplan–Meier survival curve).
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lymph nodes examined. Although not significant, higher TNM
staging tended to increase the probability of ITC (table 2).
Multivariate analysis revealed that degree of differentiation,
tumour morphology and the presence of isolated tumour cells
were independent prognostic factors for both relapse-free and
overall survival (table 3).

DISCUSSION
A variety of techniques have been developed to demonstrate
occult tumour cells at sites such as the bone marrow, blood and
lymph nodes of patients with breast cancer, colon cancer, non-
small-cell lung cancer, prostate cancer, melanoma and oeso-

phagogastric cancers.8–12 Both in vivo and in vitro studies have
suggested that these cells not only have the phenotype of
malignant cells, but also possess malignant molecular char-
acteristics.13–16 Nevertheless the prognostic significance of these
cells remains controversial, and a number of studies and a
meta-analysis have failed to verify the presence of occult
metastases as an independent prognostic factor in solid
tumours.17

One confounding variable in the interpretation of the
literature to date has been the inconsistency in nomenclature
for ‘‘metastases’’ detected by these methods. They have been
inconsistently classified inter alia as micrometastases, subcli-
nical metastases, occult metastases, and tumour cell micro-
involvement. The International Union Against Cancer has tried
to clarify the terminology by making a distinction between
‘‘micrometastases’’ and ‘‘isolated tumour cells’’.7

Micrometastases are defined as being (2 mm in greatest
dimension, in contact with a vessel wall, extravasated,
proliferating and usually associated with a stromal reaction.
Isolated tumour cells (ITC) in contrast are defined as clusters
(,0.2 mm) or single tumour cells without any of the above
characteristics whose presence can only be determined by
immunohistochemistry, immunocytochemistry or molecular
methods such as flow cytometry or PCR.

This study to our knowledge is the largest evaluation of the
prevalence and prognostic significance of isolated tumour cells
in patients reported as pN0 after curative treatment for
localised cancer of the oesophagus or oesophagogastric junc-
tion. The study reports a low prevalence of isolated tumour cells
in pN0 lymph nodes but a significant impact on overall and
relapse-free survival.

We have identified 12 previous studies examining the
prevalence and prognostic impact of occult lymph node
metastases in oesophagogastric cancer.2 18–28 Seven of these
studies reported a significant impact on survival,20–23 26–28 four
did not show significance,2 19 24 25 and one paper did not specify
prognostic impact with respect to pN0 cases.18 This study differs
from these earlier studies in a number of respects. We report on
a larger series of pN0 patients than previous studies. Patients
with pathologically involved nodes (pN1) were excluded, in
contrast to other series.2 18 20–23 26 With the exception of a study
by Vazquez-Sequeiros et al,25 which reported a prevalence rate of
9%, the rate of 8% in this series was considerably lower than
those quoted in previous studies which ranged from 26% to
62%.

There are a number of potential explanations for this low
prevalence rate. Many pathologists report as relatively common
a finding of single epithelial cells identified by immunohis-
tochemistry for cytokeratin that on careful analysis was found
to be hyalinised cytokeratin particles or artefact of overlay of
cells from the staining solutions, water bath, or keratinocytes
from the skin of the hands of the technician.29 These were also
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Figure 3 Relapse free survival (Kaplan–Meier survival curve).

Table 2 Relationships between various clinicopathological
parameters and findings of isolated tumour cells

Variable
Positive
(%)

Negative
(%) p-Value

All patients 12 (8) 134 (92)
Male 7 (7) 94 (93) NS
Female 5 (11) 40 (89)

Age 60 (9) 61 (10) NS
Mean (SD)

Pathological tumour stage
Tis 0 (0) 4 (100)
T0 1 (4) 26 (96)
T1 1 (4) 25 (96) NS
T2 2 (11) 17 (89)
T3 5 (9) 49 (91)
T4 2 (100) 0 (0)

Histology
Squamous cell carcinoma 1 (2) 48 (98)
Adenocarcinoma 11 (12) 82 (88) NS
Other 0 (0) 4 (100)

Differentiation
Well 1 (6) 17 (94)
Moderately 4 (6) 65 (94) NS
Poorly 6 (16) 31 (83)
Undifferentiated 1 (5) 20 (95)

Tumour site
Upper oesophagus 0 (0) 3 (100)
Middle oesophagus 0 (0) 21 (100) NS
Lower oesophagus 5 (9) 52 (91)
OG junction 7 (11) 58 (89)

Treatment
Surgery alone 9 (12) 67 (88) NS
Multi-modal 3 (4) 67 (96)

Barrett’s oesophagus
Yes 5 (12%) 37 (88%) NS
No 7 (7%) 96 (93%)

No of dissected lymph nodes,
mean (SD)

16 (9) 11 (13) NS

Tumour length (cm) 2.7 (0.9) 3.5 (1.9) NS

OG, oesophagogastric; Tis, tumour in situ.

Table 3 Multivariate analysis for prognosis after resection
for pathological node-negative gastro-oesophageal
carcinoma

Factor Risk ratio (95% CI)

ITC (yes/no) 2.92 (1.32 to 5.91)
Gender 0.71 (0.52 to 0.96)
Age at diagnosis (>63 years, ,63 years) 1.05 (0.81 to 1.08)
Tumour site (upper/lower/middle/OG junction) 0.79 (0.49 to 1.39)
Morphology (adenocarcinoma/squamous cell
carcinoma)

0.33 (0.16 to 0.94)

Differentiation (well, moderate, poor) 1.84 (1.28 to 2.69)
Treatment (multi-modal/surgery) 1.11 (0.88 to 1.41)

ITC, isolated tumour cells; OG, oesophagogastric.
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encountered during the course of this study, but only positively
staining material with both cellular and malignant morphology
as determined by an experienced histopathologist was classified
as positive, consistent with current consensus.4

A significant proportion of pN0 patients will be reclassified as
pN1 when additional lymph nodes are sampled in a systematic
manner,30 31 and it is not unreasonable to infer that the
likelihood of finding isolated tumour cells directly correlates
with the number of sampled nodes. It is notable that studies
such as this from the western world report much smaller nodal
yield compared with Japanese series in particular.19 23 24 26 27

Notwithstanding this possibility, we did not find a significant
difference in the average numbers of nodes sampled per case
between the positive and negative groups in this study.

There is some experimental evidence that the greater the
number of sections sampled per lymph node, the higher is the
probability of identifying isolated tumour cells or micrometas-
tases.18 32 It is also clear that to serially section and immuno-
stain every resected node after an en bloc oesophagogastrectomy
is not a practical proposition for routine pathology laboratories.
Accordingly investigators make an empiric decision to sample
somewhere between 1 and 5 sections per lymph node. We elected
to sample one 4 mm section per lymph node because this was
standard practice at this institution and would therefore be a
procedure that we could expect to be practicable should this
investigation suggest itself to be of clinical relevance.

In summary, this study shows that the prevalence of isolated
tumour cells in pN0 lymph nodes of oesophagogastric cancer
may be lower than previously reported, and that the presence of
isolated tumour cells has prognostic significance when ana-
lysed in a sufficiently large cohort using stringent detection
criteria. The integration of ITC detection into the routine
staging of oesophagogastric cancers could improve our ability to
determine prognosis and bring the realisation of the goal of
patient-tailored cancer therapy closer.
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Take-home messages

N The prevalence of isolated tumour cells in pathological
node negative (pN0) lymph nodes of oesophagogastric
cancer may be lower than previously reported.

N Studying a larger cohort than any previously reported
and using stringent detection criteria, it is reported that
the presence of isolated tumour cells in pN0 oesopha-
gogastric cancer lymph nodes has prognostic signifi-
cance.
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