
ABSTRACT
Objective: knowledge regarding prognostic factors in gastric

cancer is essential to decide on single patient management. We
aim to establish the value of large lymph node size in order to im-
prove perioperative approach.

Material and methods: charts of one hundred and twenty-
eight consecutive patients undergoing gastrectomy for resectable
gastric cancer were reviewed between January 1996 and Decem-
ber 2005. Patients were split in two groups according to large
lymph node size harvested, group I, lymph node size ≤ 10 mm
and group II, lymph node size > 10 mm. Overall five-year survival
related to cancer were analyzed as a main endpoint. Prognostic
factors as TNM classification and degree of differentiation have
been considered.

Results: there were no differences regarding age and gender
(67.4 vs. 64; p = 0.34 and 66,1 vs. 68,1%; p = 0.27, respective-
ly). Nevertheless, a significant difference has been found accord-
ing to T1-T2 of TNM stage (78.1 vs. 39.1% p = < 0.001), for N
grade staging, has statistical signification for grade N0 (62.7 vs.
30.5%; p < 0.001), and for Ia and Ib stages (57.6 vs. 17.4%).
Five years overall survival has a great statistical signification (p log-
rank = 0.0003), however, overall survival between groups with
positive lymph nodes according to lymph node size was close to
signification, (p log-rank = 0.0636).

Conclusions: our data indicates that large lymph node size
could be a powerful predictor for overall survival in gastric cancer,
when it could be evaluated in preoperative period. In our opinion
lymph node size should be considered for perioperative
chemotherapy schemas. Detection and staging techniques for
lymph node affection acquire much more importance.
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INTRODUCTION

As it is well known, in order to face multidisciplinary
treatment in many digestive neoplasms, it is basic to con-
sider all of prognostic factors which can benefit patients
undergoing perioperative therapy, trying to optimize long
term results (1).

Main prognostic factors are based on histological as-
sessment as type and degree of tumor differentiation,
depth invasion and macroscopic appearance. Complete
preoperative staging will be provided by image or endo-
scopic techniques that will allow us to evaluate tumor ex-
tension and affection of neighbour tissues, as well as, the
presence of suspicious lymph nodes. To pursue an ex-
tended assessment sophisticated data based on genetics
or tumoral markers could be done (2,3).

On the other hand, prognosis staging in gastric cancer
is based on TNM classification, published by the Interna-
tional Union Against Cancer in 1997 (4). Lymph node af-
fection is considered, for resectable patients, the most im-
portant prognosis-related factor which will also make the
difference in patients’ survival.

Lymph node size is directly related to metastatic affec-
tion, and with its detection in complementary explo-
rations, like CT-scans or endoscopic ultrasound. Other-
wise, lymph nodes size could take us directly to the
hypothesis of having by itself a great prognosis value.

We have studied a group of patients operated on gas-
tric cancer with curative intention during ten years peri-
od, and we have measured the influence of the largest
lymph node diameter on staging, global and specifically
accumulated survival.
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MATERIAL AND METHODS

Charts of 128 consecutive patients undergoing gastrec-
tomy between January 1996 and December 2005 for re-
sectable gastric carcinoma were reviewed. Patients in-
cluded in the study were those who underwent a total or
subtotal gastrectomy with an en bloc D2 lymphadenecto-
my.

All surgical ressected specimens were studied accord-
ing a specific pathology schema; size of the largest lymph
node harvested was measured. Patients were split into
two groups according to large lymph node size; group I,
largest lymph node sized ≤ 10 mm, and group II, those
with largest lymph node sized > 10 mm.

Reliability of lymphadenectomy excision was ana-
lyzed due to average number of ressected lymph nodes in
each group. Prognostic factors directly related with gas-
tric cancer were analyzed; T stage or tumor depth of inva-
sion, N stage or lymphatic affection, therefore we could
differentiate in two subgroups, one containing all patients
with affected lymph nodes (N1, N2, N3) in a single group
named N+, and another without lymphatic involvement.
M or distant metastatic affection contraindicates surgery
and was not considered.

All of these TNM staging related factors allow us to
establish six possible stages, of which we have finally an-
alyzed the percentage of Ia and Ib stages in each group, in
order to define a better prognostic group.

The main endpoint of our study was to analyze overall
survival after 5 years follow-up, and interaction between
overall survival and largest lymph node diameter in N+
patient.

Statistical analysis

The prognostic significance of lymph node size was
determined by univariate analysis, Chi-square test and t-
Student - U Mann-Whitney tests were used for testing
differences between two case series, qualitative and
quantitave variables respectively. For a 95% confidence
interval values of p < 0.05 were considered to be signifi-
cant.

Patients’ survivals were determined by the Kaplan-
Meier method. Log-rank test were applied for which p <
0.05 were considered to be significant.

The statistical analysis was performed with SPSS soft-
ware (Version 10.0; SPSS, Chicago, IL).

RESULTS

Of our 128 patients, 59 had a lymph node diameter
less than 10mm (46.1%), and 69 over 10mm (53.9%),
without statistical signification regarding age and gender
(Table I).

When we analyzed our results, we found differences
that arise statistical signification according to the mean
number of lymph nodes removed in each group. For
group I a mean of 17.6 lymph nodes were resected (IC95

23.05-26.45). A significant difference was found accord-
ing to better prognosis factors in group I. T1 and T2
stages prevail in group I, 50 patients (78.1%) vs. 27
(39.1%) in group II, p < 0.001.

Patients without lymphatic dissemination (N0) pre-
dominate in group I 62.7 over 30.5% in group II, p <
0.001, being the percentage of Ia and Ib stages higher in
group I 57.6 vs. 17.4% in group II, p < 0.001.

According to accumulated 5 years overall survival,
which was 71.7% for group I, and 36.2% for group II,
this difference was statistically significative (p log-rank =
0.003) (Fig. 1).

Overall survival for lymphatic affected patients (group
N+) with lymph nodes size under 10mm group was 47.6
vs. 25% for those over 10 mm (p log-rank = 0.0636) (Fig.
2).

DISCUSSION

One of the most useful methods for gastric cancer
staging is computed tomography, which accepts as a pos-
itive lymph node those up to 10 mm size (5,6). Therefore,
we have considered 10 mm lymph node size as differenti-
ation criteria of each study group. We pursue a possible
prognosis relation between large lymph node size isolat-
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Table I. Baseline characteristics and statistical signification

Group I Group II p

Cases 59 (46.1%) 69 (53.9%) –

Gender
Men 39 (66.1%) 47 (68.1%) ns
Women 20 (33.9%) 22 (31.9%)

Age 67.4 64.0
(CI95 65.9-68.8) (CI95 62.4-65.8) ns

Lymph nodes 17.6 24.6
harvested average (CI95 16.4-18.8) (CI95 23.05-26.45 ) 0.038

T1-T2 50 (78.1%) 27 (39.1%) < 0.001

Lymph node involvement
N0 37 (62.7%) 21 (30.5%) < 0.001

TNM stage
Ia-Ib 34 (57.6%) 12 (17.4%) < 0.001

Accumulated 5 years overall survival
Global 71.7% 36.2% Log Rank

0.003
N+ Group 47.6% 25% Log Rank

0.0636

Group I: largest lymph node isolated lymphadenectomies ≤ 10 mm; Group II: lar-
gest lymph node isolated limphadenectomies > 10 mm; TNM Ia-Ib stages (pT1-2
N1). Lymphatic involvement: N0, no lymph node affection; N1, 1 to 7 lymph no-
des affected; N2, 8 to 15; and N3 more than 15 lymph nodes affected. N+ group
(those with lymphatic involvement).
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ed in definitive pathological report and overall survival
for gastric cancer at 60 months.

Preoperative detection of more than 10 mm lymph
nodes would be especially interesting in order to indicate

a possible perioperative treatment. This parameter should
be related with an advanced disease where a worse prog-
nosis course and less survival could be expected.

Although other pathological parameters are related to
gastric cancer outcome, number of affected lymph node,
is one of the most important. This study tries to evaluate
the average lymph node size harvested, otherwise com-
pared with major prognostic parameters and the most im-
portant outcome, overall survival.

Total number of lymph nodes isolated is wide enough
in each arm to consider reliable lymph node dissection
done, specially related to N staging and large lymph node
size harvested parameters.

This study prove that patients with large lymph node
size isolated in pathological reports equal or less than 10
mm have a T1 and T2 percentage of 78%, and more than
62% have no lymph node involved. For this group of pa-
tients more than a half are Ia or Ib stages. However we
have shown a close to signification p value in N positive
group overall survival, despite of having a reasonably
better mortality curve patients with lymph nodes sized
less than 10 mm.

Importance of lymph node size is still unclear and data
updated keeps a gap of knowledge in this field. However,
lymph node influence has been widely described
throughout modern radiologic image approach. Only few
recent studies report an independent prognostic value (7-
9). In our opinion the possibility of overall survival pre-
diction due to lymph node size in addition to other vari-
ables, could change the way we manage gastric cancer,
especially in preoperative schedules, even if it was not an
independent factor. Once again, Sano’s concept of “tai-
loring treatment” explains how to adapt treatment to each
individual case (3).

One of recent discussion topic and the point of interest
in gastric cancer treatment is preoperative staging. In ad-
dition perioperative chemotherapy has increased rele-
vance of preoperative staging, being described as a dream
for some authors (10), while others try hard looking for a
preoperative prognostic score based on the idea of im-
proving a poor outcome disease (11).

Our data suggests that simple report of more than one
centimetre lymph node size, by preoperative staging
methods, could predict a worse overall survival. Our pur-
pose is to establish an alternative schedule for this group
of patients, considering perioperative treatment based on
Cunningham’s results, as a possibility of survival im-
provement.

In preoperative assessment of lymph node involve-
ment, we have reached that patients whit lymph nodes
sized over one centimetre have a high probability pres-
ence of adverse prognostic factors against patients with
lymph nodes under 10 mm size. In clinical practice this
group of patients could be considered as positive for N
stage. Nevertheless, a high percentage of patients with
large lymph nodes are not detected in general preopera-
tive studies. This fact alerted our group being a reason of
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Fig. 1. Overall survival curve at 60 months follow-up for largest lymph
node removed.
Curva de supervivencia global acumulada a los 60 meses según ganglio
linfático mayor aislado inferior-igual a 10 mm o superior a 10 mm.

Fig. 2. Overall survival at 60 months follow-up for patients with lymp-
hatic affection (N+).
Curva de supervivencia acumulada a los 60 meses para grupo con afec-
tación ganglionar (N+), según ganglio linfático mayor aislado inferior-
igual a 10 mm o superior a 10 mm.
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a recent publication. In our opinion recent advances
could minimize this misdiagnosis fault and should be
considered as part of preoperative analysis (12). Signifi-
cant progress has been achieved by 64-row multidetector
CT (13).

So many histology parameters have a great value re-
garding gastric cancer prognosis and are fundamental at
time to indicate a chemotherapy treatment. However
most of them are known only after surgery. Perhaps in the
new era of perioperative therapy, lymph node size could
be the fundamental difference, otherwise lymphatic size
is still not enough considered and more studies are need-
ed for this consideration.

According to authors’ criteria, two possibilities should
improve gastric cancer outcome. An undoubted effective-
ness provided by early diagnose and treatment achieving
excellent results (14-16), and high accuracy in preopera-
tive staging which will directly benefits patients undergo-
ing perioperative schedules.
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