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Abstract

AIM: To evaluate whether lymph node pick up by
separate stations could be an indicator of patients
submitted to appropriate surgical treatment.

METHODS: One thousand two hundred and three
consecutive gastric cancer patients submitted to radical
resection in 7 general hospitals and for whom no
information was available on the extension of lymphatic
dissection were included in this retrospective study.

RESULTS: Patients were divided into 2 groups: group
A, where the stomach specimen was directly formalin-
fixed and sent to the pathologist, and group B, where
lymph nodes were picked up after surgery and fixed
for separate stations. Sixty-two point three percent of
group A patients showed < 16 retrieved lymph nodes
compared to 19.4% of group B (P < 0.0001). Group
B (separate stations) patients had significantly higher
survival rates than those in group A [46.1 mo (95%CI:
36.5-56.0) vs 27.7 mo (95%CI: 21.3-31.9); £ = 0.0001],
independently of T or N stage. In multivariate analysis,
group A also showed a higher risk of death than group
B (HR = 1.24; 95%CI: 1.05-1.46).

CONCLUSION: Separate lymphatic station dissection
increases the number of retrieved nodes, leads to better
tumor staging, and permits verification of the surgical
dissection. The number of dissected stations could
potentially be used as an index to evaluate the quality
of treatment received.

Key words: Gastric cancer; Lymph node; Separate
station pick up; Lymphadenectomy
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Core tip: Lymph node retrieval in the operating theater
after surgical resection is a common practice in Eastern
Asia. When applied in the west, the procedure permits
a higher number of lymph nodes to be detected, thus
improving tumor staging. In the present multicenter
study in which the participating centers used different
surgical procedures, patients who were submitted to
accurate lymph node pick up showed better survival
than those were not. Although we are aware that this
procedure cannot improve survival, we believe that
it can identify patients submitted to a more accurate
treatment.

Morgagni P, Nanni O, Carretta E, Altini M, Saragoni L, Falcini
F, Garcea D. Lymph node pick up by separate stations: Option or
necessity? World J Gastrointest Surg 2015; 7(5): 71-77 Available
from: URL: http://www.wjgnet.com/1948-9366/full/v7/i5/71.
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INTRODUCTION

Lymph node dissection has always been a subject
of great debate. The extension of surgical lymphatic
dissection!, N stage definition in TNM or N ratio
classifications®®*, and the surgeon or pathologist’s role
in lymph node pick up are widely discussed issues,
especially when few lymph nodes are retrieved, as
frequently occurs in Western countries. In fact, although
a low number of detected lymph nodes may indicate a
lack of accuracy by the pathologist, it may also reflect
limited surgical lymphatic dissection.

The accuracy of lymph node retrieval has an
important impact on staging, and the number of
retrieved lymph nodes is generally reported in multi-
center studies to underline the kind of lymphatic
dissection performed™*®, Moreover, the number of
positive lymph nodes is related to the overall number of
dissected lymph nodes and is considered a significant
prognostic factor>*>7 %,

The main aim of this study was to verify whether
immediate pick up and collection of lymph nodes by
separate stations in a fresh gastric cancer specimen
can improve the number of lymph nodes retrieved.
We also evaluated whether an increased number
of separate lymphatic stations sent for histological
examination can identify patients adequately treated
from a surgical point of view. Such an approach
leads to better staging and facilitates the choice of
subsequent cancer treatments.

MATERIALS AND METHODS

This retrospective study was carried out on 1203
consecutive gastric cancer patients radically resected
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during the period 2004-2008 in Area Vasta Romagna
(AVR), a catchment area of 1100000 inhabitants with
a high gastric cancer incidence compared to other
Italian regions and western populations. Information
on patients was retrieved from the hospital discharge
records (HDR) of the seven main AVR hospitals.
Patients were identified using the ICD-9 codes of the
International Classification of Diseases. Focusing on
a radical surgical approach, the sample was limited
to patients with a primary diagnosis code of stomach
cancer (151.x) and primary or secondary procedure
codes of partial gastrectomy (43.6, 43.7, 43.81, 43.89)
or total gastrectomy (43.91, 43.99)""Y, Data from the
HDR database were merged in a deterministic record-
linkage procedure with those from the Regional Death
Registry and histological referrals. Prior to the analysis,
data were anonymized, assigning a unique identifier
code to each patient. Access to data was granted by
the Regional Health Authority and the Department of
Healthcare Management of AVR hospitals. The study
was conducted in compliance with Italian legislation on
privacy (Art.20-21, DL 196/2003) and approved by the
Ethics Committee of each of the centers participating
in the study.

Data from the pathological report of selected
patients were reviewed by a surgeon (PM) and the
following information was collected in a common
database: exact number of lymph nodes removed;
dissected stations sent to the pathologist; tumor
size; site and macroscopic classification according to
Japanese guidelines’®; Lauren classification; microscopic
resection line infiltration; total number of dissected
and pathological lymph nodes; and T and N stage
according to 7" UICC classification™..

Patients with documented macroscopic metastases
submitted to palliative treatments were excluded
from the study, while those with only microscopic
involvement not identified by surgeons were included.
No information was available on the extension of
surgical lymph node dissection and there were no
common surgical or pathological guidelines for the 7
general hospitals. After surgery, patients underwent
treatment in accordance with the guidelines of the
hospital they attended.

Patients were subdivided into two groups to eva-
luate the correlation between the number of lymphatic
stations picked up and the number of lymph nodes
retrieved. In group A, only one formalin-fixed speci-
men per patient was sent to the pathologist who
picked up lymph nodes separately from the greater
and lesser curvature. Group B comprised patients
for whom at least one more lymphatic station was
separately removed on fresh stomach specimens
and immediately fixed in formalin. Special attention
was paid to pathological reports in which more
than 6 separate stations were evaluated because
in some cases this may indicate that some kind of
lymphadenectomy has been performed. Patients with
= 16 lymph nodes dissected were considered as
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Table 1 Patient characteristics 7 (%)

All patients Group A Group B P
(n=1112) (n = 401) (n=711)

Gender
Female 448 (40.29) 144 (35.91) 304 (42.76) 0.0254
Male 664 (59.71) 257 (64.09) 407 (57.24)

Age (yr)
<75 621 (55.85) 176 (43.89) 445 (62.59) < 0.0001
>75 491 (44.15) 225 (56.11) 266 (37.41)

Charlson score
0 869 (78.15) 312 (77.80) 557 (78.34) 0.5067
1 195 (17.54) 68 (16.96) 127 (17.86)
=2 48 (4.32) 21 (5.24) 27 (3.80)

Procedure
Partial 674 (60.61) 257 (64.09) 417 (58.65) 0.0746
gastrectomy

Total 438 (39.39) 144 (35.91) 294 (41.35)
gastrectomy

Lymph nodes
NO 426 (38.45) 72 (43.22) 254 (35.77) 0.0126
N1 176 (15.88) 67 (16.83) 109 (15.35)
N2 180 (16.25) 65 (16.33) 115 (16.20)
N3a 200 (18.05) 63 (15.83) 137 (19.30)
N3b 126 (11.37) 31 (7.79) 95 (13.38)
Missing 4 B 1

No. lymph nodes removed
<16 389 (34.98) 250 (62.34) 139 (19.55) < 0.0001
=16 723 (65.02) 151 (37.66) 572 (80.45)

T
T1 232 (20.86) 80 (19.95) 152 (21.38) 0.008
T2 162 (14.57) 59 (14.71) 103 (14.49)
T3 317 (28.51) 94 (23.44) 223 (31.36)
T4 401 (36.06) 168 (41.90) 233 (32.77)

Margin 25 156
Infiltrated 76 (8.16) 28 (7.45) 48 (8.65) 0.5111
Not infiltrated ~ 855 (91.84) 348 (92.55) 507 (91.35)
Missing 181

Lauren classification
Intestinal 807 (74.24) 291 (75.58) 516 (73.50) 0.4532
Diffuse/mixed 280 (25.76) 94 (24.42) 186 (26.50)
Missing 25 16 9

correctly classified on the basis of the new UICC TNM
staging system™.,

The potential impact of the number of dissected
specimens on survival was investigated by performing
a separate sensitivity analysis for patients correctly
staged with < 16 or = 16 dissected lymph nodes.
Overall survival was considered as outcome measure
up to the last follow up on 31% December 2011.

Statistical analysis

We compared patient and tumor characteristics in
the two groups using percentages and the y° test.
The Kaplan-Meier method was used to estimate long-
term survival between groups of patients and the
log-rank test was used to compare survival curves.
Taking into account all the information collected for
the study, we calculated the adjusted hazard ratios
and 95%CI using a Cox regression model to evaluate
the impact on survival of the number of stations sent
to the pathologist and the number of lymph nodes
removed. Given the nature of the study design and the
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endpoints, a prior sample size was not calculated. All
tests were two-sided with a significance level of < 0.05.
No multiplicity test correction was done. All statistical
analyses were performed using SAS 9.3 software for
Windows.

RESULTS

One thousand two hundred and three pathological
reports of patients submitted to radical resection for
gastric cancer from 2004 to 2008 were retrieved
from the 7 AVR general hospital databases. Ninety-
one (7.6%) patients were excluded because the
pathological report described gastric diseases other
than cancer or surgical procedures other than radical
gastrectomy. Clinical and pathological characteristics
of the remaining 1112 patients are presented in
Table 1. No significant differences were observed
between either group of patients in terms of Charlson
comorbidity index, type of gastrectomy performed,
infiltrated margins and Lauren classification. Con-
versely, a significant difference was found with respect
to age, gender, T or N stage and number of retrieved
lymph nodes.

Relation between the 2 patient groups and retrieved
lymph nodes

Group A comprised 401 patients and group B, 711
patients. Considering the number of dissected lymph
nodes in the 2 groups, 62.3% of group A patients could
not be adequately staged with the TNM classification
because of insufficient lymph node retrieval (< 16
lymph nodes). Conversely, in group B (separate dissec-
tion), an insufficient number of lymph nodes was
retrieved in only 19.4% of patients. This difference
was significant (P < 0.0001). As the difference in the
number of lymph nodes removed (< 16 vs = 16) was
not statistically significant in multivariate analysis, this
variable was removed from the model by a stepwise
procedure (Table 2).

Relation between number of picked up stations
and survival

An overall survival of 35.6 mo (95%CI: 31.7-42.7)
was observed for the entire case series, with a median
follow up of 69 mo. With respect to the number of
removed stations, the separate specimen group
B showed significantly higher survival rates than
the A group [46.1 mo (95%CI: 36.5-56.0) vs 27.7
mo (95%CI: 21.3-31.9); P = 0.0001] (Figure 1).
Furthermore, in the multivariate model, which included
all the available prognostic factors, group A patients
showed a higher risk of death than those in group B (HR
= 1.24; 95%CI: 1.05-1.46). Of note, the 264 patients
in the latter group for whom more than 6 separate
stations (4 more than in group A) were considered
showed the best survival rates with a median survival
of 56.7 mo (95%CI: 44.43-56.7; P < 0.0001).
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Table 2 Hazard ratios and 95%CI from multivariate Cox

regression models

Parameter HR 95%Cl P

No. Group A vs 1.239 1.053 1.458 0.0098

specimens Group B

sent to

pathologist

Gender Muos F 1.235 1.046 1.457 0.0127

Age, yr >75vs <75 2.190 1.858 2582  <0.0001

T 2vs1 1.202 0.843 1.715 0.3087
3uvsl 1.957 1.438 2,663  <0.0001
4uvs1 3.410 2.518 4.618 < 0.0001

N +vs - 2.166 1.753 2,676  <0.0001

Type of Total vs partial 1.327 1.132 1.556 0.0005

procedure

Lauren Diffuse-mixed 1.256 1.051 1.500 0.0119

classification  vs intestinal

HR: Hazard ratios.

Survival in group A patients with a sufficient number of
retrieved lymph nodes

In group A, overall survival was significantly higher
in patients with < 16 lymph nodes retrieved than in
those with = 16 lymph nodes, whereas in the separate
specimen group B no difference was observed between
patients with < 16 or = 16 lymph nodes (Figure
2). The number of positive lymph nodes in group A
patients with = 16 lymph nodes retrieved was twofold
higher that of negative lymph nodes (P < 0.001). In
contrast, group B patients with = 16 retrieved lymph
nodes did not show such a different distribution of
positive lymph nodes (P = 0.067) (Table 3). However,
in multivariate analysis the interaction term between
group and number of lymph nodes retrieved was not
statistically significant, indicating no difference in the
risk of death between patients with < 16 or = 16
lymph nodes in either group.

DISCUSSION

The extension of lymphadenectomy and the number
of lymph nodes to remove for correct gastric cancer
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staging is still matter of great debate. The UICC TNM
7" edition classification considers 16 lymph nodes
as the minimum number required for N staging™,
independently of lymphatic station dissection. The N
ratio classification states that fewer nodes suffice, but
even though lower sensitivity has been reported when
fewer lymph nodes are dissected, the most effective
minimum number has yet to be defined™.

Lymph node dissection has finally been acknow-
ledged as a crucial practice in the west and several
studies have reported better results for patients
treated with D2 dissection!***!, However, an important
problem associated with the type of lymphadenectomy
performed is that of non compliance (less extensive
dissection than specified) and contamination (more
extensive dissection than specified)™*. All these factors
must be taken into consideration when a multicenter
study is proposed in order to standardize patients
operated on in different institutions and to facilitate the
comparison of results.

Increasing interest is being shown in the creation
of large international databases to collect information
on patients undergoing surgical treatment in different
countries. Although an interesting initiative, the different
approach taken to lymphadenectomy in different
countries could represent a problem. The most widely
proposed index to verify the quality of lymphadenectomy
and the extension of lymph node dissection is the
number of retrieved lymph nodes®™®, but this alone
is probably not enough to confirm the correctness of
treatment. In their 1998 multicenter study, Estes et
al™ observed a significant survival benefit for patients
who had a post-surgery histology report clearly
supporting a curative resection compared to those
whose histologic documentation was insufficient to
support such a conclusion.

The present work focused on patients who were
part of a previous retrospective cohort study™® carried
outin 7 hospitals within the same area where there
are no common surgical or pathological guidelines.
We evaluated the relationship between the number of
retrieved lymph nodes, nhumber of dissected lymphatic
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Figure 2 Overall survival according to the number of lymph nodes retrieved in each study group. A: The stomach specimen was immediately formalin-fixed
and sent to the pathologist. Patients with < 16 lymph nodes retrieved showed better survival when only 2 stations were dissected; B: Lymph nodes were picked up af-
ter surgery and fixed for separate stations. No difference in survival was seen in either group (< 16 or = 16 lymph nodes removed) when > 2 stations were dissected.

stations and survival without, however, having any
information on surgical lymphadenectomy. Whilst there
were some dissimilarities between the 2 groups, i.e.,
group B included younger patients, more T3 than T4
cases and higher lymph node involvement than group
A, all patients were considered radically resected
and comparable. We also assessed whether the
pathological report could represent a sort of surgical
quality index.

Relation between group A patients and retrieved lymph
nodes

The first interesting result from our study was that
an insufficient number of lymph nodes was obtained
in the majority of group A patients. The removal of
only one fixed specimen is normal practice in DO
dissection and several authors have reported that DO
and D1 dissections frequently do not permit correct
staging!*”’, Although we cannot be certain whether
a low number of collected lymph nodes was due to
insufficient lymphadenectomy or to difficult retrieval
from formalin-fixed specimens, we can confirm that
an increased number of picked up lymph node stations
was correlated with a higher number of retrieved
lymph nodes.

Relation between number of lymph nodes and survival

In 2006, Coburn et al"® observed better survival rates
in radically resected patients when a higher number of
lymph nodes were collected. This result was confirmed
for all stages but was more evident for stages I and
I1. Survival rates in Coburn’s study were positively
modified by stage migration when the number of
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lymph nodes was > 15, but multivariate analysis also
suggested an independent role for the number of
nodes retrieved™. In our study, although patients with
= 16 lymph nodes removed showed better survival
in univariate analysis, this was not confirmed in
multivariate analysis.

Relation between dissected stations and survival
Another interesting result from our study was the
correlation between the number of dissected lymph
node stations and survival. The survival rate of group B
patients who had at least one more lymphatic station
separately removed was significantly higher than that
of group A (P < 0.0001) and increased when 6 or
more separate stations were dissected. A description
of > 2 stations in the pathological report was identified
as an independent prognostic factor in multivariate
analysis. Interestingly, this finding was independent of
N stage and consequently was not influenced by the
Will Rogers phenomenon. Multivariate analysis did not
confirm the same independent role of the “> 2 stations”
variable when < or = 6 stations were considered [HR =
1.23; P = 0.075 (95%CI: 0.97-1.54)].

The dissection of separate stations only represents
a technical procedure and cannot be considered as
a therapeutic option designed to improve survival.
However, this type of dissection of fresh specimens
probably identifies patients treated in centers of
excellence in gastric cancer. Thus, survival rates could
potentially be improved by lymphadenectomy rather
than by post-surgical procedures, and the number of
dissected stations could be used as a quality index in
multicenter studies.
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Table 3 Lymph node status distribution by number of lymph

nodes dissected and groups considered in the study 7 (%)

Group A Group B
< 16 lymph = 16lymph < 16 lymph = 16 lymph
nodes’ nodes nodes nodes®
dissected dissected dissected dissected
Lymph 132(76.7) 40 (23.3) 59 (23.2) 195 (76.8)
nodes -
Lymph 115 (50.9) 111 (49.1) 80 (17.5) 376 (82.5)
nodes +
P <0.0001 P =0.067

'Information missing for 3 patients; “Information missing for 1 patient.

Survival of group A patients with a sufficient number of
retrieved lymph nodes

Notably, group A patients with = 16 lymph nodes
removed showed significantly worse survival rates
than those with < 16 lymph nodes resected. This may
have been due to the different distribution of positive
lymph nodes in patients with = 16 lymph nodes
retrieved in the two study groups. We found a higher
number of positive lymph nodes in the = 16 lymph
node group, probably because pathological lymph
nodes are often larger and easier to remove (Table 3).
Although these patients were better staged because
an adequate number of lymph nodes were available
for TNM classification, they had a poorer prognosis.
This suggests that the number of retrieved lymph
nodes alone cannot identify correctly treated patients
from a surgical point of view. An adequate number of
dissected stations must be removed.

Separate lymphatic station dissection of fresh
specimens increases the number of nodes retrieved,
permitting better staging. This procedure, common in
centers specializing in the treatment of gastric cancer,
permits a greater quality control of lymphadenecto-
my and provides more standardized data for large
databases. In our experience, = 16 lymph nodes
retrieved identified patients with a poor prognosis when
stations were not picked up separately, suggesting that
the number of lymph nodes removed cannot itself be
considered as a quality indicator. Unfortunately, this is
a retrospective study and no information was available
on the extension of the lymphadenectomy performed
or on postoperative therapy. However, our statistical
analyses confirmed the above correlations. Thus,
although separate station dissection in fresh specimens
is a time-consuming procedure and not yet a requisite
of the TNM classification, its potential importance
cannot be ignored.
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en bloc and sent to the pathologist for evaluation.

Research frontiers

In the area of gastric cancer, the current research hotspot is how to improve
staging accuracy.

Innovations and breakthroughs

Lymph node pick up by separate stations could be an indicator of patients
treated at centers of excellence in gastric cancer.

Applications

Accurate lymph node pick up by separate stations leads to better tumor staging
and facilitates the choice of subsequent treatments.

Terminology

Lymph node pick up is a procedure performed by a surgeon or pathologist after
surgical resection to detect all the lymph nodes in the removed specimen.
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