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CASE REPORT
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Abstract
Lymph node status is considered a key prognostic 
and predictive factor in patients with gastric cancer 
(GC). Although there is a practical approach to the 
intraoperative detection of sentinel lymph nodes (SLNs), 
such a procedure is not included in the European 
surgical protocol. In this report, we present a practical 
approach to SLN mapping in a representative case 
with early gastric cancer (EGC). A 74-year-old female 
was hospitalized with an endoscopically observed, 
superficially ulcerated tumor located in the antral 
region. Subtotal gastrectomy with D2 lymphadenectomy 
and SLN mapping was performed by injecting 
methylene blue dye into the peritumoral submucosal 
layer. An incidentally detected blue-stained lymph node 
located along the middle colic artery was also removed. 
This was detected 40 min after injection of the 
methylene blue. Histopathologic examination showed 
a pT1b-staged well-differentiated HER-2-negative 
adenocarcinoma. All of the 41 LNs located at the first, 
third, and fifth station of the regional LN compartments 
were found to be free of tumor cells. The only lymph 
node with metastasis was located along the middle colic 



artery and was considered a non-regional lymph node. 
This incidentally identified skip metastasis indicated 
stage Ⅳ GC. A classic chemotherapy regimen was 
given, and no recurrences were observed six months 
after surgery. In this representative case, low-cost SLN 
mapping, with a longer intraoperative waiting time, 
totally changed the stage of the tumor in a patient with 
EGC.
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Lymph node metastasis; Skip metastasis; Middle colic 
artery
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Core tip: The aim of this paper was to report an 
unusual case of early gastric cancer in which sentinel 
node mapping totally changed the tumor staging and 
therapeutic protocol. 
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INTRODUCTION
The term “early gastric cancer (EGC)” is used for 
gastric carcinomas with invasion limited to mucosa/
muscularis mucosae (pT1a stage) or submucosal 
layer of the stomach (pT1b). Although the 5-year 
survival rate in EGC is reported to be about 90%, 
recurrences and metastases in the lymph nodes, liver, 
and even bones can occur[1]. For proper therapeutic 
management, careful preoperative evaluation of the 
lymph node status, tumor size and depth of infiltration 
is mandatory for accurate preoperative staging. Based 
on the international well-defined guidelines, with 
some national particularities, tumor resection consists 
of endoscopic mucosal resection (EMR), endoscopic 
submucosal dissection (ESD) or surgical excision[1-3]. 
The EMR is recommended for pT1a-staged non-
ulcerated/non-metastatic differentiated carcinomas 
with diameter less than 2 cm. In ulcerated pT1a-
differentiated carcinomas, EMR is indicated for tumors 
smaller than 1 cm[1-3]. ESD is recommended for non-
metastatic differentiated carcinomas larger than 2 
cm, with early invasion in the submucosa (pT1b), that 
do not involve associated angiolymphatic invasion. 
In larger tumors, poorly cohesive carcinomas (that 
are associated with a higher risk for metastases), 
metastatic cases (pN1-3 or M1), and advanced car-
cinomas (pT 2-4), gastrectomy is recommended; sub-
total gastrectomy in carcinomas with at least 5 cm free 
margin up to the gastro-esophageal junction (8 cm in 

poorly cohesive carcinomas) and radical gastrectomy 
in the other cases[1-4]. 

In Eastern Europe, gastrectomy with D1/D2 lym-
phadenectomy is still considered the gold standard, 
even in EGC. Although there is a debate regarding D1 
vs D2 lymphadenectomy, based on the duration of 
surgery and patient’s quality of life, studies performed 
in dedicated centers showed that the morbidity and 
mortality rate was approximately 0.5% and 2%, 
respectively, in D2, and not significantly different from 
D1. Based on these facts, recent guidelines require 
at least 15 regional lymph nodes for accurate tumor 
staging, and indicate D2 dissection as the standard 
procedure, in surgically-removed tumors[1-4]. For the 
correct identification of high-risk lymph nodes, sentinel 
node mapping may be helpful[3]. 

Moreover, in EGC, patients’ quality of life seems to 
be mainly influenced by the extent of resection and 
not the extent of lymphadenectomy. Independently, 
based on tumor stage, the morbidity and mortality 
of gastrectomy is high, ranging from 10% to 20%. 
These aspects highlight the necessity for changing 
therapeutic management, to reduce postoperative 
morbidity. The number of cases in which EMR/ESD is 
performed instead of surgery has increased. However, 
in low-income countries this change is not yet possible 
due to financial status, which does not allow a proper 
preoperative evaluation that includes endoscopic and 
computed tomography examinations of the thoracic 
and abdominal cavity, and does not facilitate proper 
screening programs. In these countries, gastrectomy 
with proper lymph node excision remains the 
standard, even in EGC. Taking into account the fact 
that the incidence of lymph node metastasis in EGC is 
3%-24%[1,4], the introduction of an inexpensive and 
reliable system of preoperative evaluation of lymph 
node status is mandatory. 

Although it is not universally accepted, due to the 
high rate of false negative results in intraoperatively 
examined nodes[5], the detection of sentinel lymph 
nodes (SLNs) is considered useful because the gastric 
lymphatic drainage can have aberrant flow[6] with 
identified sentinel nodes outside the lymphatic basin[5]. 
The rate of false-negative results for intraoperatively-
examined lymph nodes depends on the clinical 
experience of the surgeon and the intraoperative 
method of detection (i.e., blue dye, indocyanine 
green), but is also related to the fact that only one 
plane-frozen sections can be performed to examine 
the nodes in a short-time and to retain tissue for 
further paraffin-embedding; micro-metastases cannot 
be detected intraoperatively. Even in large centers, 
intraoperative false-negative results were reported 
in more than 40% of cases; in paraffin-embedded 
sections, postoperatively, the rate was 14%[5]. 
Postoperatively, this rate also depends heavily on 
the method of SLN analysis (i.e., IHC, RT-qPCR), the 
number of intraoperatively examined lymph nodes and 
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the number of sections per examined node.
In this paper, we present a representative case in 

which the accurate detection of SLN totally changed 
the postoperative therapeutic protocol in a patient with 
EGC.

CASE REPORT
A 74-year-old previously healthy female was hos-
pitalized due to an episode of hematemesis. Upper 
endoscopy detected 3 cm × 2.5 cm ulcerated tumor 
located in the antrum. Histopathologic examination 
of the biopsy specimen showed a well-differentiated 
adenocarcinoma limited to the gastric submucosa; it 
was decided to perform subtotal gastrectomy with D2 
lymphadenectomy and intraoperative SLN mapping 
by injecting 2 mL of methylene blue dye into the 
submucosal layer of the stomach, in the neighborhood 
of the tumor, circumferentially at four cardinal points 
(Figure 1). This injection was carried out before 
mobilization of the stomach to avoid alteration of 
lymphatic drainage[5]. A signed written consent for the 
surgical intervention was obtained from the patient. 

Following submucosal injection of methylene blue 
(Figure 1), we waited 10 min and then removed the 
first two blue-stained nodes, which were located at 
the 5th station (lesser curvature) and considered SLNs 
(Figure 1); both nodes were submitted for frozen 
tissue section and found to be free of tumor. 

Standard subtotal gastrectomy and D2 lympha-
denectomy were carried out. However, during the 
second phase of surgery (40 min after injection of 
methylene blue), two blue-stained lymph nodes 
were incidentally detected at the level of the middle 
colic artery, considered the 15th lymph node station; 
these were removed, together with seven other non-
stained neighboring nodes. Finally, lymphadenectomy 
which included lymph node stations 1, 3, 4, 5, and 

6 (lymph node compartment Ⅰ); stations 7, 8, 9, 
and 12 (compartment Ⅱ); and lymph node stations 
15 (compartment Ⅳ), respectively, was performed 
(Table 1). 

Gross examination of the surgical specimen showed 
a 35 mm × 20 mm ulcerated tumor of the antrum and 
lesser curvature with a maximum thickness of 10 mm 
(Figure 2), which was microscopically shown to be a 
pT1b-staged well-differentiated adenocarcinoma. The 
deepest level of infiltration was the middle third of the 
gastric submucosa. 

With regard to the lymph nodes, a total of 41 lymph 
nodes were identified, including those of the middle 
colic artery. Of the 41 nodes, with the exception of the 
4 intraoperatively detected SLNs (2 from station 5 and 
2 from station 15), another 8 nodes were stained blue 
(4 from station 3, 1 from station 6, and 3 from station 
7). Of the 41 nodes, 40 were free of tumor cells. The 
only positive node was one of the two blue-stained 
nodes that were incidentally seen intraoperatively 
at the level of the middle colic artery; this node was 
considered a skip metastasis (Table 1). Because this 
lymph node station was far from the primary tumor, 
this was considered to be a distant metastasis[7], and 
the final tumor stage was pT1N0M1 (stage Ⅳ). There 
were no tumor implants in the omentum, no invasion 
in blood vessels, and no intraoperatively detected liver 
metastasis. All the resection margins were free of 
tumor.

The immunohistochemical and molecular exami-
nations showed a p53/CDH1-wild type-tumor that 
displayed positivity for E-cadherin, keratin 7 and 20, and 
a cytoplasmic pattern of maspin; p53 and Ki67 nuclear 
expression was seen in over 70% of the tumor cells. 
HER-2 was not expressed by the tumor cells.

In terms of tumor proximity, an unusual proliferation 
of extremely large vessels with thick or thinner walls 
was noted in the mucosa and submucosa, which 
corresponded to Dieulafoy’s lesion. Due to HER-2 
negativity, trastuzumab was not included in the 
postoperative oncologic therapy. A classic chemotherapy 
regimen was recommended. The postoperative 
evolution was favorable; no recurrences or metastases 
were reported six months after surgery.

DISCUSSION
Data regarding the concept of SLN in surgical practice 
were first presented by Morton et al[8] in 1992; since 
then, SLN detection has become a standard of care 
in patients with melanoma and is used in cancers of 
other organs, such as the breast and colon[9,10]. 

With regard to gastric cancer, the application of SLN 
was first carried out in 2001 by Hiratsuka et al[11]’s team, 
who used indocyanine green in T1 and T2 cases, with 
a success rate of 99%. Later, the same team reported 
a high rate of false-negative results in T1 cases, using 
indocyanine green[5]. To increase the sensitivity, a 
double-marker method that used radioactive colloids 
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Figure 1  Intraoperative sentinel lymph node mapping with methylene blue 
dye injected into the submucosal layer, in a patient with gastric cancer of 
the antrum. The sentinel nodes are seen in the lesser curvature (arrow).

Lesser curvature

Greater curvature

Antrum
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of the middle colic artery should also be checked 
intraoperatively and removed if there is any suspicion 
of metastatic involvement. To date, no data regarding 
the impact of middle colic artery node removal with 
standard D2 lymphadenectomy have been published.

Special attention should also be paid to gastric 
stump cancer and cases with vascular malformations, 
such as Dieulafoy lesions, which can also be associated 
with aberrant lymphatic drainage[16]. Because most 
gastric vascular malformations are undiagnosed, 
hematemesis may be a valuable clinical sign, especially 
when only one episode occurs, without any other 
symptoms, such as in the current case.

In the case under study, which showed several 
indicators of node metastases risk, such as tumor 
size larger than 3 cm, ulceration, location in the 
distal stomach, involvement of the submucosa, and 
associated vascular malformation, the correct staging 
and therapeutic management were carried out as 
a result of a long waiting time in SLN mapping and 
the detection of a single skip metastasis in an extra-
regional lymph node. In view of the low cost and the 
absence of associated side effects in GC, we suggest 
that all blue stained nodes, whether identified in vivo 
or ex vivo, should be considered as SLNs.

COMMENTS
Case characteristics
A 74-year-old female with an early gastric cancer and skip metastasis.

Clinical diagnosis
Hematemesis and ulcerated tumor of the stomach, at upper endoscopy.

Differential diagnosis
Chronic peptic ulcer, gastric metastasis.

Imaging diagnosis
Due to the diagnosis of adenocarcinoma in the gastric biopsy specimen, 
gastrectomy was performed without supplementary investigations. 

Pathological diagnosis
Examination of the surgical specimen from the stomach revealed a well-
differentiated adenocarcinoma with invasion in the middle third of the 
submucosal layer. 

Treatment
Classic chemotherapy. HER-2 negativity did not allow therapy with trastuzumab.

and blue dye was recommended for EGC[6,12]. In the 
most recent report, non-exposed endoscopic wall-
inversion surgery with sentinel node basin dissection 
was suggested as the standard of care in patients with 
EGC and a high risk of node metastases[13].

In the present case, the intraoperative examination 
of SLNs also revealed a preliminary false-negative 
result. However, in contrast to other studies, in which 
SLNs are removed first (10-15 min after injection of 
the dye) and then gastrectomy and lymphadenectomy 
are performed[5], we waited for the intraoperative 
histopathologic report before carrying out the 
gastrectomy. During this waiting period, the methylene 
blue dye migrated to the skip metastatic nodes located 
along the middle colic artery. 

This case suggests that, due to aberrant drainage 
of the lymphatic fluid and a high rate of skip meta-
stases, which is approximately 5% in EGC and 17% in 
advanced GC[14], SLN mapping can influence the tumor 
staging protocol. Increasing the period of waiting 
can increase the number of detected nodes and the 
sensitivity of SLN mapping. Although most of the skip 
metastases were detected in the lymph nodes located 
in stations 7 and 8 (compartment Ⅱ) and in the para-
aortic station[4], especially in tumors located in the 
lesser curvature and distal stomach[15], the nodes 
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Table 1  Distribution of the identified lymph nodes

Lymph node 
compartment

Total number 
of lymph nodes

Total number of blue nodes Total number 
of positive blue nodesDetected intraoperatively by surgeon (SLN) Detected postoperatively by pathologist

Ⅰ 19 2 5 -
Ⅱ 16 - 3 -
Ⅳ   7 2 - 1
Total 42 4 8 1

SLN: Sentinel lymph node.

Figure 2  The early gastric cancer was an ulcerated tumor of the antrum 
and lesser curvature. 

 COMMENTS
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Related reports
No reported cases of EGC and skip metastasis at the level of the middle colic 
artery.

Term explanation 
Skip metastasis is a “jump” or discontinuous nodal metastasis that occurs as a 
result of aberrant lymphatic flow. 

Experiences and lessons
This case report highlights the aberrant behavior of EGC. An inexpensive 
method of sentinel lymph node mapping could modify the therapeutic guideline 
(the type of lymphadenectomy) in patients with EGC.

Peer-review
This article showed the benefits of the proper surgeon-pathologist team work. 
It shows the inexpensive way of a proper diagnosis, evaluation and therapy of 
EGCs with aberrant behavior. 
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