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Introduction.  The purpose of this study is to evaluate the effect of esophagogastric junction cancer (EGJC) staging on 
the risk of splenic hilar lymph node involvement. 
Material and methods.  312 patients with EGJC after R0 surgery were analyzed; 118 (38%) women and 194 (62%) men, 
median age 58 (29–80) years. In 81 (25.27%) cases, metastases were found in splenic lymph nodes (gr. 10). 
Results.  in stage I and II A (IA and IB), no metastases were found in splenic hilar lymph nodes (0/42 and 0/18, respectively), 
in stage IIB 9.61% (5/52), in IIIA 21.74% (15/69), in IIIB 36.36% (16/44), in IIIC 46.83% (37/79), and in stage IV 100% (8/8). 
Conclusions.  The highest risk of metastasis of esophagogastric junction cancer to splenic hilar lymph nodes exists 
in caners stage III and IV. Spleen-sparing elective splenectomy or group 10 lymphadenectomy may be of importance 
in the treatment of patients with stage III and IV gastroesophageal junction cancer, however, the assessment of its 
usefulness requires further prospective clinical trials.
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Introduction
The extent of surgery in the radical surgical treatment of eso-
phagogastric junction cancer has been debated for many years 
[1–13]. For tumours located in the greater curvature, esopha-
gogastric junction and gastric fundus, the extent of elective 
lymph node removal (station 10 and 11) is the determinant 
of the extent of surgery. In recent years, the discussion has 
been revived because more and more centres are performing 
lymphadenectomies with spleen sparing, rather than extending 

the operation to include elective removal of additional organs 
(the spleen, the tail of the pancreas) as before. Elective removal 
of the tail of the pancreas and/or spleen during radical treat-
ment of esophagogastric junction cancer has been currently 
abandoned due to the increased risk of postoperative compli-
cations, increased postoperative mortality [2, 3, 5, 10–12, 14–16] 
and the lack of conclusive reports of a positive effect on distant 
outcomes [1, 3, 6, 9, 11, 12]. In deciding the extent of resection, 
it is important to assess the risk of splenic hilar lymph node 
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metastasis [17–19]. In this paper, we present an assessment 
of the incidence of lymph node metastasis of station 10 in pa-
tients operated on for adenocarcinoma of the esophagogastric 
junction based on our own material from the Department.

Purpose of the work
To evaluate the effect of the stage of esophagogastric junction 
carcinoma on the risk of splenic node involvement (station 10).

Material and methods
The accepted standard of care for radical surgical treatment 
of esophagogastric junction cancer (Ziewert 1 and 2) in the Sur-
gical Department of the Oncology Gastroenterology Depart-
ment is complete removal of the stomach, distal oesophagus 
with a D2 lymphadenectomy, with access via laparotomy or 
left thoraco-laparotomy. When performing a D2 lymphadenec-
tomy, the lymph nodes of the initial splenic artery (station 11) 
and the lymph nodes of the splenic hilum (station 10) were 
removed electively, in addition to other lymph node stations. 
In most cases, the preparation was removed en bloc, and in all 
cases, after the operation was completed, the removed tissues 
were divided into individual lymph node groups in the ope-
rating room by the surgeon. In this way, the prepared lymph 
node groups were sent separately for histopathological exa-
mination (fig. 1).

Between 1996 and 2009, a total of 312 patients with adeno-
carcinoma of the esophagogastric junction (types I, II and III 
according to Siewert) were operated on in the Department. 
In the mentioned group, there were 118 women and 194 
men, the median age was 58 (29–80) years. The characteristics 
of the study group are presented in table I. These patients 
were not treated with neoadjuvant chemotherapy. All pa-
tients underwent surgery with the intention to cure, with no 
macroscopic tumor tissue being left in the surgical field. In 
the analyzed group of patients, the total number of lymph 

nodes removed in the specimen per patient ranged from 16 
to 80 (on average, 34 lymph nodes were found in the surgical 
specimen). The number of lymph nodes found in the splenic 
hilum ranged from 1 to 18, with an average of 4.2. In all cases, 
resectability was assessed as R0. For retrospective analysis, 
the pathological staging of tumors according to TNM-AJCC 
edition 8 was adopted (tab. II).

Regional lymph nodes for the stomach are: perigastric 
nodes located along the lesser and greater curvature (stations 
1–6; according to Japanese Gastric Cancer Association (JGCA) 
nodes located along the left gastric artery [7], common hepatic 
artery [8], splenic artery [11], coeliac trunk [9] and hepatodu-
odenal nodes [12]. Metastases in extra-regional lymph nodes, 
such as behind the pancreatic head [13], mesenteric [14, 15] 
and periaortic [16] lymph nodes, are classified as distant me-
tastases (M1).

Results
In the analyzed group of patients, pathological stage IA was 
found in 5.12% of patients (16/312 patients), stage IB was found 

Table I. The characteristics of the study group 

Characteristic n

gender 
female (%)
male (%)

118 (38)
194 (62)

age – median (range) 58 (29–80)

BMI – median (range) 25.1 (22.2–28.3)

lymph node resection – 
median (range)

34 (16–80)

tumor (%)
T1
T2
T3
T4

48 (15.4)
85 (27.2)

108 (34.6)
71 (22.8)

Table II. Pathological staging of gastric cancer according to TNM-AJCC 
8th edition

Clinical stage TNM

IA T1N0M0 

IB T1N1M0, T2N0M0 

IIA T1N2M0, T2N1M0, T3N0M0 

IIB
T1N3aM0, T2N2M0, T3N1M0 

T4aN0M0

IIIA
T2N3aM0, T3N2M0, T4aN1–2M0, 

T4bN0M0

IIIB
T1–2N3bM0, T3–4aN2bM0, 

T4bN1–2M0

IIIC T3–4aN3bM0, T4bN3a–3bM0

IV T1–4N1–3M1 

N   N1: 1–2 ;  N2: 3–6;  N3a: 7–15; N3b: >16

patients undergoing 
gastrectomy (TG) due to 

gactric cancer
n = 916

gastro esophageal  
junction cancer patients 

n = 325

other location of GC
n = 591

TG
with splenectomy

n = 312

TG
without splenectomy

n = 13

Figure 1. Study flow chart; TG – gastrectomy; GC – gastric cancer
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in 8.33% of patients (26/312 patients), stage IIA in 5.76% 
of patients (18/312 patients), stage IIB in 16.66% of patients 
(52/312  patients), stage IIIA in 22.11% of patients (69/312), 
stage IIIB in 14.10% of patients (44/312), stage IIIC in 25.32% 
of patients (79/312), stage IV in 2.5% of patients (8/312).  

The overall incidence of metastasis of adenocarcinoma 
of the esophagogastric junction to the splenic hilar lymph 
nodes was estimated at 25.27% (in 81 out of 312 patients), 
and the probability of their involvement increased with the cli-
nical stage of the tumor. After subdividing according to the pa-
thological stage, the following results were obtained: in stage 
I and II A (IA and IB), no metastases were found in the splenic 
hilar lymph nodes (0/42 and 0/18 pts, respectively), in stage 
IIB 9.61% (5/52 pts), in IIIA 21.74% (15/69 pts), in IIIB 36.36% 
(16/44 pts), in IIIC 46.83% (37/79 pts) and in stage IV 100% 
(8/8 pts) (tab. III).

Comparing the correlation between the frequency of sple-
nic hilar lymph node involvement and concomitant metastasis 
to other perigastric lymph node stations, it was assessed that 
the most common correlation was between the lymph nodes 
of the greater curvature (short gastric vessels) and right peri-
gastric lymph nodes (tab. IV).

Discussion
A splenectomy, according to a lot of the literature data, is con-
sidered an independent prognostic factor that significantly 
increases the number of septic complications and postoperative 
mortality [5, 10, 11, 14–16]. Chicara et al., analysing the need 
for an extended lymphadenectomy in the treatment of gastric 
cancer [6], noted the incidence of metastasis in removed peria-
ortic lymph nodes with concomitant involvement of the splenic 
hilar lymph nodes. He found that at the time of splenic hilar node 
metastasis, 46% of patients had concurrent periaortic lymph 
node metastasis. Csendes et al. analysed a group of nearly 250 
cases [9], and attempted to identify predictive factors that can 
help the surgeon decide whether splenic removal was warran-
ted. No metastasis to the splenic hilum was found in the absence 
of serosal infiltration (0%), a low rate of metastasis was observed 
for tumor sizes less than 40 mm in the largest dimension (meta-

stasis in only 1.7%) and for signet ring cell carcinoma histologic 
stroma (metastasis in 5.3% of cases). The incidence of gr. 10 node 
metastasis for proximal gastric cancer based on retrospective 
studies is about 15% [17, 19–21].

Son et al. [19] retrospectively reviewed 602 cases of pro-
ximal gastric cancer who had gr. 10 lymph nodes removed 
with (258) or without a splenectomy (344). In the study group, 
14.5% had metastases in the splenic hilar nodes (25% in our 
group of patients, but we only evaluated EGJC cancer in our 
group). The authors compared the prognosis of these patients 
with patients who had metastasis to non-splenic nodes (gr. 9, 
11, 12a) and found that the risk of recurrence in both cases 
was similar (5-year survival of 24.1%), but these patients still 
had a better prognosis than in the presence of distant me-
tastases (p < 0.05). A meta-analysis of 15 papers evaluating 
the risk of splenic hilar metastasis confirmed that grades 
3 and 4 were independent prognostic factors (p  <  0.01). 
Other factors included tumor size >5 cm, location on the gre-
ater curvature, diffuse type according to Lauren, low tumor 
differentiation, T3–4 tumor, N2–3, M1 nodes and vascular 
infiltration [22].

A retrospective evaluation of a group of 995 original-
ly laparoscopically operated patients with proximal gastric 
cancer, 564 of whom underwent resection of gr 10 nodes 
with spleen sparing and 431 of whom did not, showed that 
OS for patients with extended an lymphadenectomy was 
higher (63.3% vs. 52.2%, p = 0.003). An analysis of a small 
group of 39 patients after neoadjuvant therapy in the same 
study did not confirm such favourable results (50.6% vs. 
31.3%, p = 0.150) [21].

Table III. Lymph node involvement according to clinical stage

Clinical stage % of involved lymph nodes 
in the spleen hilum

IA and IB 0% (0/42)

IIA 0% (0/18)

IIB 9.61% (5/52)

IIIA 21.74% (15/69)

IIIB 36.36% (16/44)

IIIC 46.83% (37/79)

IV 100% (8/8)

Table IV. Correlation of splenic hilar lymph node involvement and other 
perigastric lymph node stations

Lymph node station % of simultaneously involved 
nodes

along the greater curvature  
– station 4

52%

right cardia  
– station 1

42%

along the splenic artery  
– station 11

40%

left cardia  
– station 2

28%

along the left gastric artery  
– station 7

26%

around the coeliac trunk  
– station 9

26%

along the common hepatic artery 
– station 8

24%

infrapyloric – station 6 16%

along the lesser curvature  
– station 3

16%

suprapyloric – station 5 4%
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2. An elective splenectomy or group 10 lymphadenectomy 
with splenic sparing may be of value in the treatment 
of patients with stage III and IV esophagogastric junction 
cancer, but evaluation of its usefulness requires further 
prospective clinical studies.
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