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Abstract
AIM: To investigate the influence of tumor grade on 
sentinel lymph node (SLN) status in patients with gas-
tric cancer (GC).

METHODS: We retrospectively studied 71 patients 
with GC who underwent SLN mapping during gastric 
surgery to evaluate the relationship between SLN sta-
tus and tumor grade.

RESULTS: Poorly differentiated tumors were detected 
in 50/71 patients, while the other 21 patients had 
moderately differentiated tumors. SLNs were identified 

in 58/71 patients (82%). In 41 of the 58 patients that 
were found to have stained nodes (70.7%), the tumor 
was of the poorly differentiated type (group Ⅰ), while 
in the remaining patients with stained nodes 17/58 
(29.3%), the tumor was of the moderately differenti-
ated type (group Ⅱ). Positive SLNs were found in 
22/41 patients in group I (53.7%) and in 7/17 patients 
in group Ⅱ (41.2%) (P  = 0.325). The rate of positivity 
for the SLNs in the two groups (53.7% vs  41.2%) was 
not statistically significant (P  = 0.514).

CONCLUSION: Most of our patients were found to 
have poorly differentiated adenocarcinoma of the stom-
ach and there was no correlation between tumor grade 
and SLN involvement.

© 2014 Baishideng Publishing Group co., Limited. All rights 
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Core tip: The application of sentinel lymph node (SLN) 
sampling in gastric cancer is limited to the early stages 
of the disease. The results of the sampling, which is 
usually not one node but rather a group of nodes, 
might influence the extent of lymphadenectomy to be 
performed. In a previous study, we clearly showed that 
the accuracy of SLN testing is inversely proportionate 
to the T stage of the tumor. In this retrospective study, 
we evaluated the level of tumor differentiation as re-
lated to the SLN status. Our study showed that there 
was no correlation between tumor differentiation and 
SLN status.
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INTRODUCTION
Although first described for patients with penile can-
cer[1] and now used routinely in patients with malignant 
melanoma and breast cancer, the evaluation of  sentinel 
lymph nodes (SLNs) has also gradually entered the field 
of  gastrointestinal cancer[2]. SLN mapping of  the gastro-
intestinal tract has been studied extensively, especially in 
patients with gastric cancer (GC) and today, SLN status 
plays an important role in the decision-making process 
regarding the extent of  lymphadenectomy in selected 
groups of  patients with early stage GC[3,4].

In a previous study, we investigated the accuracy of  
SLN mapping according to the T stage of  the tumor and 
showed that in T1-2 tumors SLN mapping may be of  as-
sistance, but that in patients with T3 it will be misleading 
in a third of  the patients and should not be attempted[5].

We used this particular group of  patients to retro-
spectively study whether or not tumor grade also has an 
influence on SLN status.

MATERIALS AND METHODS
This study was performed under the authorization of  the 
Institutional Review Board of  our medical center (Assaf  
Harofeh Medical Center; Approval No. 82/12).

Data was retrieved from a computerized data base. 
Out of  80 patients, nine patients with well differentiated 
tumors were omitted so that only 71 patients with poorly 
and moderately differentiated GC entered the study. Pre-
op evaluation included gastroscopy, intravenous contrast 
computed tomography (CT) and endoscopic ultrasound 
in a selected group of  patients with a gastroesophageal 
junction location.

Surgery started with exploration of  the abdominal 
cavity, disease staging and resectability assessment. Before 
any dissection was performed, patent blue (Guerbet Pat-
ent Blue V Sodium 2.5%; Guerbet, Roissy, France) dilut-
ed with 2 mL of  normal saline was injected subserosally 
in four different opposing points adjacent to the tumor 
site. Ten minutes following dye injection, dye spread was 
evaluated and blue nodes were marked by a stitch. The 
type of  D2 resection was based on tumor location and 
the extent of  the disease.

A detailed focused pathological assessment was per-
formed with special attention to all areas marked by pat-
ent blue. All blue-stained lymph nodes were sectioned 
into 0.2 cm thick slices. Two 3 μm thick sections were se-
rially cut at 0.25 mm levels from these lymph node slices: 
the first was stained with hematoxylin and eosin and the 
second was placed on a Superfrost Plus Slide (Menzel 
GmbH and Co KG, Braunschweig, Germany). If  the 
hematoxylin and eosin slides were negative for meta-

static involvement, the unstained consecutive slides were 
stained with a pan cytokeratin antibody (CKMNF116; 
Dako, Carpinteria, CA, United States) to highlight micro-
metastases. All relevant sections were examined. The total 
sampling of  the SLNs with systematic serial sectioning 
and cytokeratin immunohistochemistry enabled a rela-
tively optimal estimation of  the metastatic status of  the 
SLNs.

The non-stained (not sentinel) lymph nodes were 
routinely submitted either in toto when less than 0.2 cm in 
diameter or sectioned into 0.2cm thick slices. Two levels 
of  3 μm thickness were performed on each of  these tis-
sue fragments, which were then stained with hematoxylin 
and eosin only.

All pathological slides were re-evaluated by the senior 
pathologist with respect to tumor grade. Tumor grade 
was matched to SLN status and statistically evaluated.

Statistical analysis
Statistical analysis was performed at the Department of  
Statistics of  the Tel Aviv University using the χ 2 Test, 
Fisher’s Exact Test and the Mann-Whitney Test.

RESULTS
Our cohort included 71 patients (30 women and 41 
men) with GC with no evidence of  spread (by computer 
tomography scan). The age range varied from 26 to 88 
years (mean, 67.4 years).

The tumor was located in the lower third of  the 
stomach in 32 patients, the middle third in 15 patients 
and the upper third or the gastroesophageal junction in 
18 patients. Four patients had linitis plastica and two pa-
tients had gastric stump carcinoma that developed many 
years after a subtotal gastrectomy for benign disease.

Forty-four patients underwent distal subtotal gastrec-
tomy, 14 patients underwent proximal gastrectomy, 11 
patients underwent total gastrectomy and two patients 
underwent gastric stump resection, one of  them with en-
bloc transverse colon resection.

Poorly differentiated tumors were detected in 50/71 
patients, while the other 21 patients had moderately dif-
ferentiated tumors (Figure 1).

A total of  1114 regional lymph nodes were harvested 
in the group of  patients with poorly differentiated tumors 
(22.7 nodes per person) with a positivity ratio of  20.3% 
(226/1114). In the group of  patients with moderately 
differentiated tumors, the overall number of  harvested 
nodes was 401 (19.1 nodes per person) with a positivity 
ratio of  16.5% (66/401).

SLNs were identified in 58/71 patients (82%), of  
which 41 (70.7%) were of  the poorly differentiated type 
(group Ⅰ) and 17 (29.3%) were of  the moderately differ-
entiated type (group Ⅱ).

Positive SLNs were found in 22/41 patients in group 
I (53.7%) and in 7/17 patients in group Ⅱ (41.2%), P = 
0.325 NS (Figure 2).

The patients with poorly differentiated tumors were 
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more likely to have a higher T stage (3-4) than those with 
moderately differentiated tumors, 68% vs 47.6%.

DISCUSSION
The precise evaluation of  SLN status is one of  the most 
important factors in determining the clinical outcome 
when treating gastrointestinal cancer. Nodal involve-
ment in gastric cancer is defined by two main systems: 
the American Joint Committee on Cancer staging system, 
which is based on the number of  positive nodes, and the 
Japanese system, which is based on the location of  posi-
tive nodes[6-8].

In recent years, the SLN concept has been widely 
investigated in different types of  malignant disease as 
an alternative to routine lymph node dissection[9-11]. The 
SLN concept postulates that if  the first draining node 
is negative for metastasis, the remaining lymph nodes in 
this particular nodal basin are negative for metastases. 
Thus one can predict the status of  the nodal basin with a 
high degree of  accuracy[12].

Numerous authors have described the successful use 
of  SLN status in colon, rectal, gastric, esophageal and anal 
canal malignancies, with a high degree of  accuracy when 
using a detailed pathological analysis of  the SLNs[13].

The reported number of  harvested SLNs varies ac-
cording to the primary organ. For example, in patients 
with breast cancer, the quoted numbers vary from 1.87 to 
2.14 nodes[14,15]

. This number increases significantly in pa-
tients with GC and figures as high as 16 harvested SLNs 
have been quoted[5].

The logic of  using SLN evaluation in patients with 
GC is related to the decision regarding the extent of  the 
lymphadenectomy that should be performed: formal D2 
lymphadenectomy in cases of  positive SLNs vs limited 
lymphadenectomy for negative SLNs. The extent of  gastric 
resection will depend on tumor location and SLN status[1,5,16].

Unfortunately, most of  the patients with GC in the 
Western hemisphere present with advanced disease and 

the idea of  using the SLN technique to tailor the extent 
of  lymphadenectomy and resection to a minimum has 
not proven worthwhile due to the multidirectional nature 
of  gastric lymphatic drainage[17-21].

In our previous study, we showed clearly that the 
SLN status depends on the T stage of  the tumor. Stained 
nodes were detected in around 90% in T1 and T2 tumors, 
but in only 68.8% in T3 tumors. Based on these findings, 
we decided to retrospectively study the effect of  tumor 
grade on SLN status in the same group of  patients.

To the best of  our knowledge (including a thorough 
literature search), there are no other studies dealing with 
this subject and we were therefore unable to compare our 
results with those of  other reports.

In 82% of  the patients (58/71), SLNs were stained 
(70.7% in the group of  patients with poorly differenti-
ated group compared to only 29.3% in the moderately 
differentiated group). There was no statistical difference 
in the staging based on tumor grade (P = 0.514). There 
was no statistical significance difference between positive 
SLNs in both groups 53.7% vs 41.2% (P = 0.325).

In conclusion, based on our previous study, we ex-
pected to see a higher rate of  SLN involvement in the 
group of  patients with poorly differentiated tumors but, 
despite the fact that there was a difference, this was with 
no statistical significance. The clinical significance of  the 
connection between tumor grading and the SLN status 
was supposed to guide us how to limit the SLN procedure 
to a specific group of  patients with gastric cancer. The 
results of  this study failed to provide that information.
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71 patients

Poorly differentiated
50 pts  (70.4%)

Mod differentiated
21 pts (29.6%)

Stage Ⅲ + Ⅳ
26 pts (52%) 

Stage Ⅲ + Ⅳ
24 pts (48%)

Stage Ⅰ+ Ⅱ
12 pts (57.2%) 

Stage Ⅲ + Ⅳ
9 pts (42.8%) 

P  = 0.514 (NS)

Figure 1  Distribution of the 71 patients according to tumor differentiation 
and state of disease. NS: No significant.

71 patients
58/71 stained SLN (82%)

Poorly differentiated
41/58 (70.7%)

Mod differentiated
17/58 (29.3%)

Positive SLN
22/41 (53.7%)

Negative SLN
19/41 (46.3%)

Positive SLN
7/17 (41.2%)

Negative SLN
10/17 (58.8%)

P  = 0.325 (NS)

Figure 2  Distribution of sentinel lymph nodes according to tumor differ-
entiation. SLN: Sentinel lymph node; NS: No significant.
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