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Summary

This article is a review of literature of what we know in the field of sentinel node
mapping in gastric cancer.

The current status of lymphatic mapping and sentinel node (SN) biopsy in the
treatment of patients with gastric carcinoma is a matter of intense discussion.

One of the most simplest and not expensive technique is intraoperative peri-tu-
moral subserosal injection of the blue dye and real time observation.

An alternative method is radioquided detection with the use of 99 m Technetum
fin colloid.

The third method is technique described by Wong.

Identification of SN in patients with gastric cancer may lead to modification of
the status of the disease in the pTNM system, which can help in better qualifi-
cation for adjuvant treatment. Intensive studies are needed to solve some burn-
ing problems concerning this subject and at present it is still too early to recom-
mended one of these above techniques in routine clinical practice.
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BACKGROUND

The first possible site of metastases via a lymphatic
chain from a primary lesion was described as sen-
tinel node (SN). Morton demonstrated the con-
cept of sentinel nodes in patients with melano-
ma [1]. Multicentre trials with breast cancer
have been carried out and the prediction of a
node status in the majority of centers now ex-
ceeds 95% [2,3]. The feasibility of sentinel node
mapping in gastric cancer and its diagnostic re-
liability are still unclear. Lymphatic drainage of
the stomach is much more complicated than in
other sites [4,5], therefore reports of the distri-
bution of solitary lymph node metastases dem-
onstrate unpredictable patterns [6,7]. For these
reasons, the majority of surgeons are still scep-
tical about the concept of sentinel node in gas-
tric cancer [4,5,8].

ANATOMY OF THE LYMPHATIC SYSTEM OF THE STOMACH

The lymphatic vessels form several levels in the
gastric wall: the lymphatic rete of mucous mem-
brane, the lymphatic rete of submucous mem-
brane, the lymphatic rete of muscular membrane
and the lymphatic rete of serous membrane. The
rete of mucous membrane is divided into sub-
epithelial and subglandular membranes which
fuse to form dense network surrounding gastric
glands. By means of perpendicular vessels lym-
phatic rete of mucous coat are joined with the
rete of the submucous coat, which is formed by
narrow lymphatic vessels forming several loops
varied in length. The lymphatic rete of the mus-
cular coat consists of three layers: the lymphatic
rete of longitudinal fibres, the lymphatic rete of
circular fibres and the lymphatic rete of oblique
fibres. Numerous short vessels connect the lym-
phatic rete of the muscular coat to the lymphatic
rete of submucous membrane on the inside and
to the lymphatic rete of serous membrane on the
outside. The minor lymphatics extend from the
serous coat to the greater and lesser curvature of
the stomach. The lymphatic rete of serous coat
forms Teichmann’s plexus from where lymph is
carried through lymphatic vessels directly to re-
gional lymph nodes.

There are six areas of lymph flows and six groups
of the first level regional lymph nodes. The first
(cardiac) area embraces cardia and the abdomi-
nal part of the esophagus. Lymph passes from this
part to the pericardiac lymph nodes (precardiac
and retrocardiac). The second area includes the
lesser curvature of anterior and posterior walls of

the organ; lymph passes to the right gastric nodes.
The third area embraces both surfaces of the stom-
ach located in the pyloric portion; lymph passes
to the pyloric and hepatic nodes. Lymph which
is passed from the fourth area embracing the py-
loric portion adjacent to the greater curvature
of the stomach is carried to pyloric nodes and to
the right gastroepiploic nodes. Lymph from the
part of the anterior and posterior surfaces of the
stomach which adjoin the greater curvature (the
fifth area) passes to the left gastroepiploic nodes.
The sixth area is located around the fundus of
the stomach. The pancreatosplenic nodes form
a regional lymphatic system of this area.

The second level of lymph nodes consists of ce-
liac nodes (lymph nodes surrounding the celiac
axis), and nodes accompanying the splenic artery,
the common hepatic artery, the proper hepatic
artery, the hepatoduodenal ligament and the left
renal vein. Then the lymph passes through the
lumbar lymph nodes and ultimately via lumbar
lymph plexus flows into the thoracic duct.

It seems necessary to mention the presence of
the lymph route passing to the left supraclavic-
ular lymph nodes (Virchow’s node) which is en-
larged and palpable in only 10% of gastric can-
cer patients.

Due to the presence of numerous anastomoses be-
tween the layers of the gastric lymphatic networks,
lymph can pass easily from the mucous rete to the
serous rete. The lines bordering each area of the
lymph flow were established. It would seem fairly
simple to determine the direction of lymph flow
in regard to the tumour localisation especially in
early gastric cancer, which it is true in most cas-
es. However, when the tumor is located in the in-
terdivisional zones, the direction of lymphatics is
hard to predict. Moreover, the borders of partic-
ular areas vary from patient to patient. Therefore
metastases of gastric cancer can spread to differ-
ent groups of lymph nodes. Hence the idea of sen-
tinel lymph node (SLN) biopsy in gastric cancer.

MAPPING TECHNIQUE

After laparotomy, the stomach is mobilized from
the lesser and greater omenta and from the duo-
denum. When the tumour is visible or palpable 1
ml of blue-dye is injected into the subserosal layer
at two points: 1 cm distally and 1 cm proximally of
the gastric carcinoma. If the tumour is non palpa-
ble, the standard upper gastrointestinal panendo-
scope is inserted into the stomach and the loca-
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Figure 2. A sentinel node at the end of a lymphatic vessel.

tion of the lump is established. Then the marker
is injected subserosally at one point: just above the
point showed by an endoscope. If the tumour is lo-
cated in the anterior or posterior wall in the bor-
der line area a blue dye is administrated circum-
ferentially around the neoplasm. In each case the
lymphatic channel is visualized within a couple of
minutes: the blue dye appeared as coloured lines
on the gastric serosal surface. Figure 1 illustrates
the lymphatic basins along the right gastroepiplo-
ic artery which ends in one lymph node.

A sentinel node is that in which a lymphatic vessel
ends, located most proximal to the cancer. The
omental fatty tissue, including the lymphatic ba-
sin, is then mapped out from the gastric areas,
and the node dissected with great care (Figure
2). Blue node or nodes are sent separately for his-
tological examination. Than en bloc resection of
the neoplasm and the regional lymph nodes is
performed in the standard fashion. D2 involves a
complete dissection of the perigastric nodes (N1)
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Figure 3. A sentinel node found among celiac nodes, in the second
level (skip metastatic phenomenon).
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Figure 4. Two opposite directions of lymphatic spread from a
primary neoplastic focus. In the left lower corner an enlarged
metastatic sentinel node is visible.

as well as nodes located at suprapancreatic area,
along hepatic artery, hepato-duodenic ligament
and in splenic hylum (N2). If metestases are sus-
pected in regional lymph nodes subsequent dis-
section of nodes along superior mesenteric ves-
sels or para-aortic nodes in the area of left renal
vein (N3) is performed (D3).

Each blue node is sliced in 0.2 mm sections and
stained with hematoxillin and eosin. The remain-
ing node tissues are processed separately in in-
dividual blocks for ordinary histological exami-
nation. The gastric specimen is fixed to a cork
plate and immersed in 15 per cent formalin so-
lution for at least 48 h.

OBSERVATIONS

Our trial is in the start line: we have carried out
our studies of sentinel node in gastric cancer since
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June 2003. The main indication for this procedure
was early gatric cancer in T1-T2NO stage of its de-
velopment in the TNM system. Unfortunatelly,
from the beginning the majority of our patients
were in a more advanced stage, and that is why
the number of patients analysed in the trial is still
small. We are still on the afferent arm of the learn-
ing curve, the main idea of which is to learn the
technique of blue dye injection and identification
of sentinel nodes. What is interesting is that in all
cases the status of SN corresponded to the status
of the remaining nodes, i.e. to the disease. There
were several interesting cases of lymphatic drain-
age. The first (Figure 3) was that in which we ob-
served the phenomenon of skip metastases: the
lump was located in the front wall of the stomach
in the second area, and a SN was found among
celiac nodes, which was also true to level II. An
other interesting case was one with a tumour lo-
cated in the front wall of the stomach, and a SN
was found in the splenic hylum, so, in the con-
sequence, splenectomy in this patient was done
additionally. In still other case we found stomach
cancer located in the sixth area, close to the left
gastroepiploic artery, and two enlarged lymph
nodes, one located in the group of parapyloric
nodes (between area 3 and 4) and the other on
the site of right gastric nodes (area 1 and 2) as
well as on the opposite site of the stomach. After
injection, we observed migration of the blue dye
in two directions, exactly to these two enlarged
nodes located in complete different regional
groups. Both nodes were metastatic and the re-
maining nodes removed on D3 lymphadenecto-
my were clear (Figure 4).

DiscussION

In vivolymphatic drainage from gastric carcinoma
was divided into six compartments based on their
location along major gastric arteries. This is com-
parable to the first descriptions of the lymphatic
system of the stomach made ex vivo by Jamieson
in 1907 [9]. Gastric tumours metastasized main-
ly from a particular zone to a particular group of
lymph nodes, but there is a high number of cas-
es in which metastases may occur along another
route. In approximately one third of these cases
sentinel nodes were found in extragastric nodes
[10]. Another interesting aspect associated with the
concept of the sentinel node is the presence of an-
atomical lympho-venous shunts which connect lym-
phatic system with blood circulation [11]. These
anastomoses provide explanation of the high risk
of dissemination in patients with node metastases.
This risk concerns mainly patients with locally ad-

vanced cancer in whom only the sentinel node is
invaded by metastases. Some authors indicate that
lymph from Teichmann’s plexus can flow directly
to the thoracic duct passing by the regional lymph
nodes. The unexpected drainage patterns also ex-
plain also the problem of skip metastases which very
often occur in gastric cancer. The authors empha-
size that the concept of skip metastases is not in vari-
ence with the concept of sentinel nodes; on the
contrary this technique seems to be essential in
the detection of metastases and qualification for
adequate pTNM classification.

Pathological examination of sentinel nodes is
essential. The greater number of slices are tak-
en the greater is the probability of finding me-
tastases. Frozen section analysis does not permit
proper diagnosis and is contraindicated in SN
estimation.

Intraoperative peri-tumoral subserosal injection
of the blue dye and real time observation of the
lymphatic flow have been widely used for map-
ping sentinel nodes in cancers of the gastrointes-
tinal tract [12-14]. This technique is simple and
not expensive. However some authors have not-
ed a high percentage of false negative results in
this method. A portion of the blue dye can be also
injected submucosally in the area of the tumour
by panendoscope inserted into the stomach. The
result of this procedure is the same as the previ-
ous one in accordance with the anathomy of lym-
phatic chain in stomach. We should remember
that the initial purpose of this procedure was to
detect metastases in relatively early cases. That is
why patients staged TINO are a proper popula-
tion for this procedure. Since the early 1990s the
introduction of laparoscopic surgery has provid-
ed various options in gastroinstestinal surgery. It
seems that a combination of laparoscopic surgery
and lymphatic mapping would enable us to es-
tablish new non invasive procedures. For exam-
ple, in the near future superficial gastric cancer
without lymphatic metastases confirmed by sen-
tinel mapping could be treated by laparoscopic
wedge resection instead of gastrectomy with D2
lymphadenectomy.

An alternative method to sentinel mapping by blue
dye in gastrointestinal tumours is radioguided de-
tection with the use of “"Technetum tin colloid
[15,16]. However based on own observations the
authors conclude that, although use of a gamma
probe is effective, sometimes it is difficult to find
nodes located near the primary lesion because of
high radioactivity at the injection site [17].
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Another alternative method to in vivo mapping of
sentinel nodes in the gastrointestinal tract has been
proposed by Wong [18]. His method of ex vivo map-
ping in colon cancer is an interesting approach.
However in gastric cancer we have to consider the
possibility of unexpected route of lymphatic ves-
sels. Therefore the method in vivois more recom-
mended. Also, ex vivo mapping might increase the
probability of up-staging in some cases.

At present, it is still too early to introduce sentinel
node biopsy in gastric cancer as a routine method
for detecting metastases in the lymphatic chain.
The method should be performed by highly qual-
ified surgeons only at specialised centres still with-
in the framework of controlled clinical trials.
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