
Abstract. Aim: To define the optimal extent of resection
for esophagogastric junction (EGJ) carcinoma. Patients
and Methods: We retrospectively reviewed medical records
of 193 patients with EGJ adenocarcinoma or squamous cell
carcinoma who underwent surgery at the Kitasato
University. An index was calculated to evaluate the
therapeutic value of lymphadenectomy. Results: The
following factors were identified as independent predictors
of poor survival: (y)pT3-4, (y)pN3, ly2-3, no performance
of splenectomy and R1-2. Although metastases were found
in mediastinal lymph-nodes in patients with esophageal
invasion of ≤30 mm, the index was 0 for all mediastinal
lymph-nodes. By contrast, in patients with esophageal
invasion of >30 mm, the index was 13.9 for the No. 110
nodes, which was the second highest after the index for the
No. 1 nodes. Conclusion: In EGJ cancer patients with
esophageal invasion of >30 mm, aggressive lower
mediastinal lymphadenectomy with R0 resection is required
to obtain the best result.

The incidence of adenocarcinoma of the esophagogastric
junction (AEG) is rising in Western countries (1, 2) and
Japan (3, 4). However, the prevalence of squamous cell
carcinoma (SCC) remains higher in Japan than in Western
countries.

Carcinoma of the esophagogastric junction (EGJ) is
known to carry an early risk of extensive metastases to the
thoracic and abdominal lymph nodes. Lymph node dissection
in these regions is considered important but is very invasive.
The optimal extent of lymph node dissection, thus, remains
controversial. 

Siewert et al. recently proposed a classification system for
AEG and discussed the characteristics and treatment of AEG
according to disease type. They proposed that type I AEG
should be treated similarly to distal esophageal cancer, whereas
patients with type II and III AEG should undergo transhiatal
total gastrectomy, lower esophagectomy, lower mediastinal
lymphadenectomy and extended (D2) lymph node dissection
comparable to that performed in patients with gastric cancer
(5). Conversely, in a study in which more than half of the
patients had Siewert type II AEG, esophagectomy was
associated with better outcomes than gastrectomy (6). In Japan,
Sasako et al. reported that a left thoracoabdominal approach
does not improve survival after an abdominal–transhiatal
approach and leads to increased morbidity in patients with
adenocarcinoma of the gastric body or cardia with esophageal
invasion of ≤30 mm (7). However, these studies included only
patients with adenocarcinoma; they did not include SCC, which
continues to have a high incidence in the Eastern countries. 

We, herein, studied patients with EGJ carcinoma,
including SCC. Lymph node metastasis, nodal recurrence
patterns and prognostic factors were analyzed according to
Siewert’s classification. We also evaluated the therapeutic
value of lymph node dissection to define the optimal extent
of lymphadenectomy. 

Patients and Methods

Definition of EGJ carcinoma. EGJ carcinoma was defined as
carcinoma that invaded the EGJ with a tumor epicenter located 
≤5 cm from the EGJ. Tumors were classified according to Siewert’s
classification as follows: type I, tumor epicenter located 1 to 5 cm
above the EGJ; type II, tumor epicenter located 1 cm above to 2 cm
below the EGJ; and type III, tumor epicenter located 2 to 5 cm below
the EGJ. The location of the epicenter and the proximal extent of the
tumor were comprehensively evaluated based on findings obtained by
an upper gastrointestinal series and upper gastrointestinal endoscopy.
In patients who received preoperative chemotherapy, tumors were
classified based on the characteristics before chemotherapy. 

Patients and clinicopathological evaluation. From January 1997
through December 2012, a total of 3,004 patients underwent surgery
for esophageal cancer or gastric cancer at Kitasato University. Of
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these patients, 195 (6.5%) underwent surgical resection of EGJ
carcinoma. Two of these patients had neuroendocrine carcinoma and
were excluded. The remaining 193 patients (6.4%, 193/3,004) were
studied. The median follow-up period was 36 months (inter quartile
range, 18-61 months).

Tumor stage was classified according to the International Union
against Cancer TNM staging system, 7th edition (8). Lymph node
stations were classified according to the Japanese Classification of
Gastric Carcinoma (9) and the Japanese Classification of
Esophageal Carcinoma (10). The cervical paraesophageal nodes
(No. 101) and supraclavicular nodes (No. 104) were classified as
cervical lymph nodes; the upper thoracic paraesophageal nodes (No.
105) and thoracic paratracheal nodes (No. 106) were classified as
upper mediastinal lymph nodes; the subcarinal nodes (No. 107),
middle thoracic paraesophageal nodes (No. 108) and main bronchus
nodes (No. 109) were classified as middle esophageal lymph nodes;
and the lower thoracic paraesophageal nodes (No. 110),
supradiaphragmatic nodes (No. 111) and posterior mediastinal nodes
(No. 112) were classified as lower thoracic lymph nodes.

Adenocarcinoma was histologically classified according to the
definitions of the Japanese Classification of Gastric Carcinoma.
Well- and moderately-differentiated tubular adenocarcinomas and
papillary adenocarcinomas were classified as differentiated-type
adenocarcinoma, whereas poorly-differentiated adenocarcinomas,
signet-ring cell carcinomas and mucinous carcinomas were
classified as undifferentiated-type adenocarcinoma. 

Perioperative transfusion was defined as allogeneic blood
transfusion performed during the operation or within the first 2
postoperative days, as previously reported (11).

The patients were divided into two groups: those with
esophageal invasion of >30 mm and those with esophageal invasion
of ≤30 mm. This classification was based on the results of the
JCOG9502 study (7).

The present study was conducted in accordance with the
Declaration of Helsinki and approved by the Research Ethics
Committee of Kitasato University School of Medicine. The
requirement for informed consent was waived because of the
retrospective study design.

Surgical procedures. Surgical procedures were determined on the
basis of tumor location and length of esophageal invasion. A right
thoracic approach (RTA) was used to perform subtotal
esophagectomy and mediastinal lymphadenectomy through a right
thoracotomy, while gastric tube reconstruction was performed
through a laparotomy. A left thoracic approach (LTA) through a left
thoracotomy and laparotomy and a transhiatal approach (THA) after
wide splitting of the esophageal hiatus were used to perform total
gastrectomy, distal esophagectomy, D2 lymphadenectomy and lower
mediastinal lymphadenectomy. When the tumor invaded the greater
curvature of the stomach, splenectomy was performed to dissect
splenic hilar lymph nodes completely. For cT1 carcinoma, proximal
gastrectomy and jejunal interposition or esophagogastric
anastomosis were performed. Because video-assisted thoracoscopic
esophagectomy was performed through an RTA in only five patients,
these patients were included in the RTA group for analysis. 

Chemotherapy. Preoperative chemotherapy was given to 35 patients,
17 with resectable disease and 18 with unresectable disease. The
most commonly used regimen was a combination of docetaxel,
cisplatin and S-1 (DCS). The treatment schedule for DCS has been
previously described (12). 

Statistical analysis. Overall survival (OS) was calculated from the
date of surgery or from the date of starting chemotherapy in
patients who received preoperative chemotherapy. The Student’s
t-test and Fisher’s exact test were used to analyze continuous and
categorical variables, respectively. Survival was calculated by the
Kaplan–Meier method. Univariate analyses of prognostic factors
for OS were performed using log-rank tests. Factors with p<0.10
on univariate analysis were subjected to multivariate analysis
using the Cox’s proportional-hazards model to identify
independent prognostic factors. All calculations were performed
using the JMP® 10 software (SAS Institute Inc., Cary, NC, USA)
and p-values of <0.05 were considered to indicate statistical
significance.

Therapeutic value of lymph node dissection. To evaluate the
therapeutic value of lymph node dissection, we used a previously
described method (13) in patients with R0 (no) residual tumors. In
brief, the frequency of metastasis to each station was determined by
dividing the number of patients with metastasis at that station by
the number of patients in whom the station was dissected. The 5-
year OS rate of patients with metastasis at each nodal station was
calculated irrespective of the presence or absence of metastases at
other nodal stations. An index of the benefit gained by dissection of
each station was calculated by multiplying the frequency of
metastasis at the station by the 5-year survival rate of patients with
metastasis at that station. 

The index was also evaluated separately in patients with
esophageal invasion of >30 mm and in patients with esophageal
invasion of ≤30 mm.

Results

Patients’ characteristics and stage distribution. The patients’
characteristics are listed in Table I. The median number of
dissected lymph nodes was 42, 40 and 32 in the RTA group,
the LTA group and the THA group, respectively. The number
of dissected lymph nodes was significantly less in the THA
group than in the RTA group (p=0.039). The pathological
stage distribution is shown according to the tumor types in
Figure 1a-c. Most cases of early cancer were type I or II
tumors, while early disease was rare among type III tumors.
Type III tumors tended to be carcinomas associated with
incurable factors, such as stage IV disease. 

Surgical approach, morbidity and mortality. Surgical
approaches are shown according to tumor types in Figure 1d-
f. Surgery was performed via an RTA in nearly all patients
with type I tumors. A THA was used in many patients with
type II or III tumors. 

Surgical complications classified by the surgical approach
and Clavien–Dindo classification (14, 15) are shown in
Table II. Grade III surgical complications were more
frequently found in patients who underwent an RTA than in
those who underwent a THA (47.5 vs. 17.6%, respectively;
p<0.001). Operative mortality was found in one patient who
underwent an RTA but in no patients who underwent an
LTA or THA.
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Recurrence and metastasis to the cervical and mediastinal
lymph nodes. The frequencies of recurrence and metastasis
to the cervical and mediastinal lymph nodes are shown in
Figure 2. These frequencies were based on the numbers of
patients with metastases in dissected lymph nodes and/or the
numbers of patients with nodal recurrence during follow-up.
Compared to type II and III tumors, type I tumors were
associated with higher rates of recurrence and metastasis in
the mediastinal lymph nodes, particularly the lower
mediastinal lymph nodes. Both SCC and adenocarcinoma
were associated with recurrence and metastasis to the
mediastinal lymph nodes but the frequency was significantly
higher for SCC (p=0.010). 

Five (18%) out of 28 patients with T1b disease and 12
(60%) of 20 patients with T2 disease had recurrent and/or
metastatic lymph nodes. Among these, one patient (4%) with
T1b disease and one patient (5%) with T2 disease had lower
mediastinal metastatic lymph nodes. These two patients had
tumors with esophageal invasion of >30 mm.

Survival analysis according to histology and the tumor types.
Type II tumors were associated with a trend towards better OS
than type I or III tumors (p=0.19) (Figure 3b). Among type I and
II tumors, survival was similar between patients with SCC and
those with adenocarcinoma (Figure 3c, d). Therefore, we did not
evaluate SCC and adenocarcinoma separately in this study.
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Table I. Patients' characteristics.

Age (years) Proximal margin
Median (range) 67 (21-87) Negative 178
Gender Positive 15

Male 153 Circumferential margin
Female 40 Negative 184

ASA Positive 9
I 54 Esophageal invasion
II 125 ≤30 mm 148
III 14 >30 mm 45

Histological type Splenectomy
Differentiated-type adenocarcinoma 98 Yes 65
Undifferentiated-type adenocarcinoma 69 No 128
Squamous cell carcinoma 26 POT

Tumor type Yes 55
I 26 No 138
II 114 Residual tumor
III 53 R0 155

Tumor depth (histological) R1 19
(y)pT0 6 R2 19
(y)pT1a 7 Approach
(y)pT1b 28 RTA 40
(y)pT2 20 LTA 17
(y)pT3 124 THA 136
(y)pT4a 8 Preoperative chemotherapy

Nodal stage (histological) Yes 35
(y)pN0 67 No 158
(y)pN1 37 Postoperative chemotherapy
(y)pN2 37 Yes 47
(y)pN3 52 No 146

Lymphatic invasion Dissected nodes, median (range)
ly0 35 Total 35 (2-96)
ly1 49 RTA group 42 (17-87)
ly2 59 LTA group 40 (7-81)
ly3 50 THA group 32 (3-96)

Vascular invasion
v0 40
v1 35
v2 58
v3 60

ASA, Physical status classification of American Society of Anesthesiologists; POT, perioperative allogeneic blood transfusion; RTA, right thoracic
approach; LTA, left thoracic approach; THA, transhiatal approach.
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Figure 1. Stage distribution (a, b, c) and surgical approach (d, e, f) stratified according to tumor type.
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Figure 2. Frequency of recurrence and metastasis to the cervical and mediastinal lymph nodes (LN) in all cases (a), adenocarcinoma cases (b) and
squamous cell carcinoma cases (c). 



Prognostic factors identified in univariate and multivariate
prognostic analyses. The results of univariate and
multivariate analyses of prognostic factors for OS are shown
in Table III. The following factors were identified as
independent predictors of poor survival: a pathological tumor
stage of (y)pT3-4, a pathological nodal stage of (y)pN3,
lymphatic invasion of ly2-3, no performance of splenectomy
and residual tumor of R1-2. 

Sub-analysis of prognostic factors in type II and III EGJ
carcinoma. A joint analysis of type II and III tumors was
performed because the surgical approaches and the status of
nodal metastasis and recurrence were similar between
patients with type II and III tumors (Figures 1, 2). The
results of analysis of prognostic factors for OS are shown in
Table IV. The following factors were found to be

independent predictors of poor survival: a pathological nodal
status of (y)pN3, vascular invasion of v0-1, performance of
perioperative transfusion, performance of thoracotomy and
residual tumor of R1-2.

Recurrence pattern of the patients who underwent
thoracotomy and those who did not undergo thoracotomy.
Out of the 58 patients who underwent thoracotomy, 26 had
hematogenous metastasis including 11 in the liver, 7 in the
lung, 5 in the bone and 3 in the brain. Out of the 135 patients
who did not undergo thoracotomy, 30 had hematogenous
metastasis including 15 in the liver, 6 in the lung, 6 in the
bone, 2 in the adrenal grand and 1 in the brain. The
incidence of hematogenous metastasis in patients who
underwent thoracotomy was significantly higher than that in
those who did not undergo thoracotomy (p=0.002).
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Figure 3. Overall survival according to tumor type (a, b) and histological type in type I cases (c) and type II cases (d). 



Estimated benefit from lymphadenectomy. Table V shows the
proportion of metastases according to lymph node station and
the corresponding index of the estimated benefit from lymph
node dissection in 155 patients who underwent R0 surgery.

In patients with esophageal invasion of ≤30 mm,
metastases were found in mediastinal lymph nodes, such as
Nos. 110 and 112, but the index of the estimated benefit
from lymph node dissection was 0 for all mediastinal lymph
nodes. Metastases to the mediastinal lymph nodes were also
found in patients with esophageal invasion of >30 mm. The
index was 13.9 for the No. 110 nodes, which was the second
highest after the index for the No. 1 nodes. The index for the
No. 110 nodes in patients with type I, II and III tumors was
12.9, 5.3 and 0, respectively. Two patients had metastasis to
the No. 110 nodes and survived for >5 years: one had type I
SCC and underwent surgery by an RTA and the other had
type II adenocarcinoma and underwent surgery by an LTA. 

Discussion

Similar to the results of previous studies (16), the benefit of
lymph node dissection was high in the No. 1, 3 and 7 nodes;
a benefit was also obtained in the No. 110 nodes. In
particular, in patients with esophageal invasion of >30 mm,
the index of the estimated benefit of lymph node dissection
of the No. 110 nodes was 13.9, which was the second highest
value after the No. 1 nodes. In patients with esophageal
invasion of ≤30 mm, however, the benefit index was 0 for
the No. 110 nodes; all patients with lymph node metastases

in the middle and upper mediastinal regions died of their
disease within 5 years. 

In the literature, the risk for lymph node metastasis of
esophageal cancer in sm1 disease ranges from 8.3 to 21%,
that in sm2 disease ranges from 20 to 36% and that in sm3
disease ranges from 19 to 50% (17-19). Thus, aggressive
nodal staging and resection is quite important in this cohort.
In this study of EGJ carcinoma, however, only 4 and 5% of
patients with T1b and T2 disease, respectively, had
metastatic lower mediastinal lymph nodes. By contrast, when
we restricted patients to those with T1b and T2 tumors that
invaded the esophagus to >30 mm, the rate of metastasis to
the lower mediastinal lymph nodes was as high as 14% (1/7)
and 33% (1/3), respectively. The JCOG9502 study did not
demonstrate superiority of the LTA over the THA in patients
with esophageal invasion of ≤30 mm (7); our results support
this finding. In patients with esophageal invasion of ≤30 mm,
aggressive lower mediastinal dissection was minimally
beneficial. The achievement of negative resection margins
(R0 surgery) and reduced postoperative complications appear
to be more important. In patients with esophageal invasion
of >30 mm, however, aggressive lower mediastinal dissection
should be performed if R0 surgery is feasible. 

Recent publications have documented the importance of
lymphadenectomy for esophageal cancer (20-22). Altoki et al.
reported that the minimum required number of dissected nodes
for staging was 17 and that Ivor Lewis esophagectomy has a
potential survival benefit over transhiatal esophagectomy (23).
In our current study, the median number of dissected lymph
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Table II. Morbidity classified by surgical approach and Clavien–Dindo classification.

THA (n=136) LTA (n=17) RTA (n=40)

II III IV II III IV II III IV

Morbidity - no. (%)
Pulmonary complications * 3 (2) 1 (1) 3 (2) 1 (6) 0 0 2 (5) 7 (18) 2 (5)
Arrhythmia 1 (1) 0 0 0 0 0 1 (3) 0 0
Anastomotic leakage 4 (3) 7 (5) 0 0 1 (6) 0 0 7 (18) 1 (3)
Recurrent nerve palsy 0 0 0 0 0 0 0 2 (5) 0
Diaphragmatic hernia 0 0 0 0 0 0 0 1 (3) 0
Chylous leakage 1 (1) 0 0 0 0 0 1 (3) 0 0
Pancreatic fistula 2 (2) 8 (6) 0 0 2 (12) 0 0 0 0
Abdominal abscess 4 (3) 3 (2) 0 0 0 0 0 0 0
Small bowel obstruction 0 1 (1) 0 1 (6) 1 (6) 0 0 0 0
Cholecystitis 2 (2) 1 (1) 0 0 1 (6) 0 0 0 0
Wound infection 0 0 0 0 0 0 0 1 (3) 0
Wound dehiscence 0 0 0 0 0 0 0 1 (3) 0
Postoperative hemorrhage 0 3 (2) 0 0 0 0 0 0 0
Urinary retention 1 () 0 0 0 0 0 0 0 0

Total 18 (13) 24 (18) 3 (2) 2 (12) 5 (29) 0 4 (10) 19 (48) 3 (8)

*Pulmonary complications included pleural effusion, thoracic empyema, pulmonary edema, pneumonia and atelectasis. THA, transhiatal approach,
LTA, left thoracic approach; RTA, right thoracic approach.



nodes was 32, 40 and 42 in the THA, LTA and RTA,
respectively. The number of dissected lymph nodes was
significantly less in the THA than in the RTA. However, the
number of dissected nodes in the THA is approximately twice
the minimum required number. If we consider the invasiveness
and benefit of mediastinal lymph node dissection by
thoracotomy, we cannot confirm the superiority of the RTA for
all types of EGJ cancer. 

Thoracotomy was a poor prognostic factor in patients with
type II and III cancer. In terms of recurrence patterns, the
incidence of hematogenous metastasis in patients who
underwent thoracotomy was significantly higher than that in
patients who did not undergo thoracotomy. The excessive
surgical stress associated with thoracolaparotomy has been
shown to remarkably enhance tumor metastasis by a
mechanism involving immunosuppression in an experimental
model (24). The results of our study may have also been related
to some type of immunosuppression. Moreover, the patients

who underwent surgery by an LTA or RTA tended to develop
severe surgical complications. For this reason, an LTA or RTA
should be avoided if R0 resection can be achieved by a THA. 

In terms of minimally-invasive techniques in esophageal
cancer surgery, large nationwide studies in Japan (25) and UK
(26) did not show clear benefits. They reported that morbidity
rate was significantly higher in the minimally invasive
esophagectomy (MIE) group than in the open esophagectomy
group. On the other hand, meta-analyses (27, 28), retrospective
reviews (29, 30) and a randomized multi-center trial (31),
which were conducted in high-volume centers, showed that
MIE was associated with lower morbidity and decreased
pulmonary complication than open esophagectomy. These
findings show that MIE could be safely performed not in every
institution but in selected high-volume centers. Therefore, the
thoracic approach might have a better prognosis than the
current results, if minimally-invasive approaches were more
frequently used in selected high-volume Centers. 
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Table III. Prognostic analysis in patients with esophagogastric junction (EGJ) cancer.

Category Classification Univariate analysis Multivariate analysis

Number Rate 5year-OS p-Value HR 95% CI p-Value

Gender Male 152 79% 54% 0.46
Female 41 21% 55%

Age (years) ≥67 100 52% 57% 0.61
<67 93 48% 50%

Tumor type I 26 13% 52% 0.38
II 114 59% 55%
III 53 27% 51%

(y)pT (y)pT0, 1, 2 61 32% 76% <0.001* 1.00 0.023*
(y)pT3, 4 132 68% 44% 2.33 1.12-5.23

(y)pN pN0, 1, 2 141 73% 66% <0.001* 1.00 0.001*
pN3 52 27% 22% 2.36 1.40-4.00

Histology Adeno 167 87% 54% 0.41
SCC 26 13% 54%

Lymphatic invasion ly0, 1 84 44% 76% <0.001* 1.00 0.030*
ly2, 3 109 56% 38% 2.00 1.07-3.85

Vascular invasion v0, 1 76 39% 77% <0.001* 0.24
v2, 3 117 61% 39%

Preoperative chemotherapy Yes 37 19% 61% 0.61
No 156 81% 53%

POT Yes 56 29% 40% 0.008* 0.074
No 137 71% 59%

Splenectomy Yes 68 35% 63% 0.10 1.00 0.011*
No 125 65% 49% 1.95 1.17-3.35

Thoracotomy Yes 58 30% 40% 0.014* 0.053
No 135 70% 60%

Number of dissected LNs ≥35 97 50% 53% 0.49
<35 96 50% 56%

Residual tumor R0 152 80% 65% <0.001* 1.00 <0.001*
R1, 2 41 20% 10% 3.54 2.05-6.12

OS, Overall survival; CI confidence interval; HR, hazard ratio; Adeno, adenocarcinoma; SCC, squamous cell carcinoma; POT, perioperative
allogeneic blood transfusion; LNs, lymph nodes. *statistical significance.



Our study of recurrence and lymph node metastasis in
patients with EGJ cancer has shown that SCC is associated
with a significantly higher rate of mediastinal lymph node
metastasis and/or recurrence than adenocarcinoma. This
trend was shown to be particularly strong in the lower
mediastinum. It was also reported that SCC is associated
with a higher risk of mediastinal lymph node metastasis than
adenocarcinoma in patients with EGJ carcinoma (32),
consistent with our results. In our study, however, more
patients with adenocarcinoma had early cancer than SCC.
Therefore, our current data do not allow us to conclude that
SCC is more malignant and associated with a higher risk of
mediastinal metastasis than adenocarcinoma.

Nevertheless, SCC could have a high risk of metastasis to
the mediastinal lymph nodes, and many type I tumors were
SCC; thus, right thoracic subtotal esophagectomy with
gastric tube reconstruction was considered an appropriate
procedure for patients with type I tumors.

Because the dissection index of the No. 4d, No. 5 and No.
6 nodes were 0, we believe that total gastrectomy is not
necessarily needed for EGJ cancer patients. In patients with

esophageal invasion of ≤30 mm, thoracotomy should only be
performed if a tumor-free esophageal margin cannot be
secured. Given the potential effect of thoracotomy on
immunosuppression, securing an esophageal resection
margin by video-assisted thoracoscopic surgery (VATS)
might be considered for patients in whom a negative
esophageal resection margin cannot be obtained. 

For locally advanced EGJ cancer, multimodal therapy has
been performed. Magic trial demonstrated that patients who
received perioperative chemotherapy with epirubicin, cisplatin
and 5-fluorouracil (5FU) had significantly better OS as
compared to those who received surgery alone (33). A French
Trial demonstrated that patients who received perioperative
chemotherapy with 5FU and cisplatin had significantly better
OS as compared to those who received surgery alone (34).
These two trials were targeted for patients with
adenocarcinoma and included 26% and 64% of patients with
EGJ cancer, respectively. More recently, the Cross trial
demonstrated significant improvements of OS in patients who
received chemoradiotherapy with carboplatin and paclitaxel,
plus 41.4Gy as compared to those who received surgery alone
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Table IV. Prognostic analysis of EGJ type II and III cancer.

Category Classification Univariate analysis Multivariate analysis

Number Rate 5-year OS p-Value HR 95% CI p-Value

Gender Male 130 78% 54% 0.53
Female 37 22% 55%

Age (years) ≥67 87 52% 57% 0.75
<67 80 48% 51%

(y)pT (y)pT0, 1, 2 51 31% 75% <0.001* 0.61
(y)pT3, 4 116 69% 45%

(y)pN (y)pN0, 1, 2 121 72% 65% <0.001* 1.00 0.001*
(y)pN3 46 28% 25% 2.54 1.44-4.52

Histology Adeno 154 92% 53% 0.81
SCC 13 8% 68%

Lymphatic invasion ly0, 1 72 43% 73% <0.001* 0.36
ly2, 3 95 57% 40%

Vascular invasion v0, 1 68 41% 77% <0.001* 1.00 0.024*
v2, 3 99 59% 39% 2.29 1.11-5.01

Preoperative chemotherapy Yes 31 19% 58% 0.87
No 135 81% 54%

POT Yes 49 29% 37% 0.001* 1.94 1.17-3.18 0.010*
No 118 71% 61% 1.00 

Splenectomy Yes 67 38% 62% 0.11
No 100 62% 48%

Thoracotomy Yes 36 22% 33% 0.008* 1.84 1.08-3.04 0.025*
No 131 78% 60% 1.00 

Number of dissected LNs ≥35 83 50% 56% 0.22
<35 84 50% 53%

Residual tumor R0 132 79% 65% <0.001* 1.00 <0.001*
R1, 2 35 21% 11% 4.15 2.32-7.40

OS, Overall survival; CI confidence interval; HR, hazard ratio; Adeno, adenocarcinoma; SCC, squamous cell carcinoma; POT, perioperative
allogeneic blood transfusion; LNs, lymph nodes. *statistical significance.



(35). In this trial, 23% of all the patients had SCC and 24% of
all the patients had EGJ cancer. Therefore, for patients with
locally advanced EGJ cancer, neoadjuvant chemoradiotherapy
is the treatment of choice in particular for SCC. However,
adjusted hazard ratios demonstrated no improvement in
survival for patients with node-positive disease. In addition,
although chemoradiotherapy reduced the risk of
hematogenous metastases, distant metastasis remained the
most common form of disease recurrence (36). Improving
local control may not lead to a survival advantage for patients
with EGJ cancer.

Our study had several limitations. The analysis was based
on retrospective data collection at a single Center with a
small sample size. Treatment policies were not necessarily
standardized and the demographic characteristics of the
patients varied considerably. In particular, an LTA was rarely
used after the results of the JCOG9502 study were reported.
The regimens and indications for preoperative chemotherapy
were also not standardized. Moreover, neoadjuvant

chemoradiotherapy, which is thought to be the standard
therapy for EGJ cancer, was not given to any patients.

In conclusion, type I tumors, particularly SCC, are
frequently associated with mediastinal lymph node metastasis.
Surgery by an RTA, similar to that for esophageal cancer, is,
thus, considered appropriate. In patients with type II or III
tumors, particularly those with esophageal invasion of ≤30 mm,
extended lymphadenectomy by a THA should be performed.
In patients with esophageal invasion of >30 mm, R0 resection
and aggressive lower mediastinal lymphadenectomy may be
required to obtain the best result. Thoracotomy should be
avoided if R0 resection can be achieved by a THA. Further
multicenter, randomized controlled trials of patients with EGJ
cancer with esophageal invasion of >30 mm should be
performed to confirm our results. 
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Table V. Metastatic rate and index of estimated benefit from lymph node dissection.

Nodal station Metastatic proportion (%) Index
(No. of patients with metastasis/No. of patients with dissection)

All cases Esophageal invasion Esophageal invasion All cases Esophageal  Esophageal 
≤30 mm >30 mm invasion invasion
(n=121) (n=34) ≤30 mm >30 mm 

No. 1 36.8% (57/155) 36.4% (44/121) 38.2% (13/34) 19.7 20.9 16.3 
No. 2 18.7% (29/155) 16.5% (20/121) 26.5% (9/34) 8.4 8.7 13.3 
No. 3 40.0% (62/155) 41.3% (50/121) 35.3% (12/34) 21.2 27.2 0.0 
No. 4sa 2.9% (3/105) 2.2% (2/93) 8.3% (1/12) 0.0 0.0 0.0 
No. 4sb 3.8% (4/105) 3.2% (3/93) 8.3% (1/12) 2.9 1.1 8.3 
No. 4d 2.1% (2 /95) 1.2% (1/85) 10.0% (1/10) 0.0 0.0 0.0 
No. 5 2.9% (2/69) 1.6% (1/63) 16.7% (1/6) 0.0 0.0 0.0 
No. 6 1.2% (1/85) 0.0% (0/78) 14.3% (1/7) 0.0 0.0 0.0 
No. 7 20.7% (31/150) 18.1% (21/116) 29.4% (10/34) 8.8 5.6 13.1 
No. 8a 5.8% (7/121) 5.3% (5/95) 7.7% (2/26) 0.0 0.0 0.0 
No. 9 11.3% (11/97) 9.2% (7/76) 19.0% (4/21) 4.3 3.7 0.0 
No. 10 7.4% (4/54) 6.3% (3/48) 16.7% (1/6) 0.0 0.0 0.0 
No. 11p 6.5% (6/92) 6.7% (5/75) 5.9% (1/17) 2.2 0.0 5.9 
No. 11d 10.7% (6/56) 10.0% (5/50) 16.7% (1/6) 0.0 0.0 0.0 
No. 12a 0.0% (0/11) 0.0% (0/10) 0.0% (0/1) 0.0 0.0 0.0 
No. 110 28.6% (12/42) 13.3% (2/15) 37.0% (10/27) 8.6 0.0 13.9 
No. 111 0.0% (0/13) 0.0% (0/5) 0.0% (0/8) 0.0 0.0 0.0 
No. 112 18.2% (2/11) 40.0% (2/5) 0.0% (0/6) 0.0 0.0 0.0 
No. 105 0.0% (0/25) 0.0% (0/8) 0.0% (0/17) 0.0 0.0 0.0 
No. 106recR 6.9% (2/29) 11.1% (1/9) 5.0% (1/20) 0.0 0.0 0.0 
No. 106recL 0.0% (0/27) 0.0% (0/9) 0.0% (0/18) 0.0 0.0 0.0 
No. 106tbL 0.0% (0/21) 0.0% (0/6) 0.0% (0/15) 0.0 0.0 0.0 
No. 107 4.0% (1/25) 11.1% (1/9) 0.0% (0/16) 0.0 0.0 0.0 
No. 108 8.7% (2/23) 0.0% (0/7) 12.5% (2/16) 0.0 0.0 0.0 
No. 109R 0.0% (0/19) 0.0% (0/6) 0.0% (0/13) 0.0 0.0 0.0 
No. 109L 5.3% (1/19) 0.0% (0/6) 7.7% (1/13) 0.0 0.0 0.0 



References

1 Devesa SS, Blot WJ and Fraumeni JF Jr.: Changing patterns in
the incidence of esophageal and gastric carcinoma in the United
States. Cancer 83: 2049-2053, 1998.

2 Pohl H and Welch HG: The role of overdiagnosis and
reclassification in the marked increase of esophageal adeno-
carcinoma incidence. J Natl Cancer Inst 97: 142-146, 2005.

3 Kusano C, Gotoda T, Khor CJ, Katai H, Kato H, Taniguchi H and
Shimoda T: Changing trends in the proportion of adenocarcinoma
of the esophagogastric junction in a large tertiary referral center
in Japan. J Gastroenterol Hepatol 23: 1662-1665, 2008.

4 Yamashita K, Sakuramoto S, Nemoto M, Shibata T, Mieno H,
Katada N, Kikuchi S and Watanabe M: Trend in gastric cancer:
35 years of surgical experience in Japan. World J Gastroenterol
17: 3390-3397, 2011.

5 Rudiger Siewert J, Feith M, Werner M and Stein HJ:
Adenocarcinoma of the esophagogastric junction: results of
surgical therapy based on anatomical/topographic classification
in 1,002 consecutive patients. Ann Surg 232: 353-361, 2000.

6 Barbour AP, Rizk NP, Gonen M, Tang L, Bains MS, Rusch VW,
Coit DG and Brennan MF: Adenocarcinoma of the gastro-
esophageal junction: influence of esophageal resection margin and
operative approach on outcome. Ann Surg 246: 1-8, 2007.

7 Sasako M, Sano T, Yamamoto S, Sairenji M, Arai K, Kinoshita
T, Nashimoto A, Hiratsuka M and Japan Clinical Oncology G:
Left thoracoabdominal approach versus abdominal-transhiatal
approach for gastric cancer of the cardia or subcardia: a
randomised controlled trial. Lancet Oncol 7: 644-651, 2006.

8 UICC International Union Against Cancer: TNM Classification
of Malignant Tumours. 7th edition. New York: Wiley-Blackwell;
2009.

9 Japanese Gastric Cancer A: Japanese classification of gastric
carcinoma: 3rd English edition. Gastric Cancer 14: 101-112, 2011.

10 The Japan Esophageal Society: Japanese Classification of
Esophageal Cancer. 10th English edition. Tokyo: Kanehara;
2008.

11 Weitz J, D'Angelica M, Gonen M, Klimstra D, Coit DG, Brennan
MF and Karpeh MS: Interaction of splenectomy and
perioperative blood transfusions on prognosis of patients with
proximal gastric and gastroesophageal junction cancer. J Clin
Oncol 21: 4597-4603, 2003.

12 Koizumi W, Nakayama N, Tanabe S, Sasaki T, Higuchi K,
Nishimura K, Takagi S, Azuma M, Ae T, Ishido K, Nakatani K,
Naruke A and Katada C: A multicenter phase II study of
combined chemotherapy with docetaxel, cisplatin, and S-1 in
patients with unresectable or recurrent gastric cancer (KDOG
0601). Cancer Chemother Pharmacol 69: 407-413, 2012.

13 Sasako M, McCulloch P, Kinoshita T and Maruyama K: New
method to evaluate the therapeutic value of lymph node
dissection for gastric cancer. Br J Surg 82: 346-351, 1995.

14 Dindo D, Demartines N and Clavien PA: Classification of
surgical complications: a new proposal with evaluation in a
cohort of 6336 patients and results of a survey. Ann Surg 240:
205-213, 2004.

15 Clavien PA, Barkun J, de Oliveira ML, Vauthey JN, Dindo D,
Schulick RD, de Santibanes E, Pekolj J, Slankamenac K, Bassi
C, Graf R, Vonlanthen R, Padbury R, Cameron JL and Makuuchi
M: The Clavien-Dindo classification of surgical complications:
five-year experience. Ann Surg 250: 187-196, 2009.

16 Yamashita H, Katai H, Morita S, Saka M, Taniguchi H and
Fukagawa T: Optimal extent of lymph node dissection for
Siewert type II esophagogastric junction carcinoma. Ann Surg
254: 274-280, 2011.

17 Ancona E, Rampado S, Cassaro M, Battaglia G, Ruol A, Castoro
C, Portale G, Cavallin F and Rugge M: Prediction of lymph node
status in superficial esophageal carcinoma. Ann Surg Oncol 15:
3278-3288, 2008.

18 Sepesi B, Watson TJ, Zhou D, Polomsky M, Litle VR, Jones CE,
Raymond DP, Hu R, Qiu X and Peters JH: Are endoscopic
therapies appropriate for superficial submucosal esophageal
adenocarcinoma? An analysis of esophagectomy specimens. J
Am Coll Surg 210: 418-427, 2010.

19 Kauppi J, Gockel I, Rantanen T, Hansen T, Ristimaki A, Lang
H, Sihvo E, Rasanen J, Junginger T and Salo JA: Cause of death
during long-term follow-up for superficial esophageal
adenocarcinoma. Ann Surg Oncol 20: 2428-2433, 2013.

20 Altorki N, Kent M, Ferrara C and Port J: Three-field lymph node
dissection for squamous cell and adenocarcinoma of the
esophagus. Ann Surg 236: 177-183, 2002.

21 Hulscher JB, van Sandick JW, de Boer AG, Wijnhoven BP,
Tijssen JG, Fockens P, Stalmeier PF, ten Kate FJ, van Dekken
H, Obertop H, Tilanus HW and van Lanschot JJ: Extended
transthoracic resection compared with limited transhiatal
resection for adenocarcinoma of the esophagus. N Engl J Med
347: 1662-1669, 2002.

22 Omloo JM, Lagarde SM, Hulscher JB, Reitsma JB, Fockens P,
van Dekken H, Ten Kate FJ, Obertop H, Tilanus HW and van
Lanschot JJ: Extended transthoracic resection compared with
limited transhiatal resection for adenocarcinoma of the mid/distal
esophagus: five-year survival of a randomized clinical trial. Ann
Surg 246: 992-1000; discussion 1000-1001, 2007.

23 Altorki NK, Zhou XK, Stiles B, Port JL, Paul S, Lee PC and
Mazumdar M: Total number of resected lymph nodes predicts
survival in esophageal cancer. Ann Surg 248: 221-226, 2008.

24 Hirai T, Matsumoto H, Yamashita K, Urakami A, Iki K,
Yamamura M and Tsunoda T: Surgical oncotaxis--excessive
surgical stress and postoperative complications contribute to
enhancing tumor metastasis, resulting in a poor prognosis for
cancer patients. Ann Thorac Cardiovasc Surg 11: 4-6, 2005.

25 Takeuchi H, Miyata H, Gotoh M, Kitagawa Y, Baba H, Kimura
W, Tomita N, Nakagoe T, Shimada M, Sugihara K and Mori M:
A Risk Model for Esophagectomy Using Data of 5354 Patients
Included in a Japanese Nationwide Web-Based Database. Ann
Surg 2014.

26 Mamidanna R, Bottle A, Aylin P, Faiz O and Hanna GB: Short-
term outcomes following open versus minimally invasive
esophagectomy for cancer in England: a population-based
national study. Ann Surg 255: 197-203, 2012.

27 Nagpal K, Ahmed K, Vats A, Yakoub D, James D, Ashrafian H,
Darzi A, Moorthy K and Athanasiou T: Is minimally invasive
surgery beneficial in the management of esophageal cancer? A
meta-analysis. Surg Endosc 24: 1621-1629, 2010.

28 Sgourakis G, Gockel I, Radtke A, Musholt TJ, Timm S, Rink A,
Tsiamis A, Karaliotas C and Lang H: Minimally invasive versus
open esophagectomy: meta-analysis of outcomes. Dig Dis Sci
55: 3031-3040, 2010.

29 Butler N, Collins S, Memon B and Memon MA: Minimally
invasive oesophagectomy: current status and future direction.
Surg Endosc 25: 2071-2083, 2011.

Hosoda et al: Mediastinal Lymphadenectomy for EGJ Cancer

455



30 Luketich JD, Pennathur A, Awais O, Levy RM, Keeley S,
Shende M, Christie NA, Weksler B, Landreneau RJ, Abbas G,
Schuchert MJ and Nason KS: Outcomes after minimally invasive
esophagectomy: review of over 1000 patients. Ann Surg 256: 95-
103, 2012.

31 Biere SS, van Berge Henegouwen MI, Maas KW, Bonavina L,
Rosman C, Garcia JR, Gisbertz SS, Klinkenbijl JH, Hollmann
MW, de Lange ES, Bonjer HJ, van der Peet DL and Cuesta MA:
Minimally invasive versus open oesophagectomy for patients
with oesophageal cancer: a multicentre, open-label, randomised
controlled trial. Lancet 379: 1887-1892, 2012.

32 Kakeji Y, Yamamoto M, Ito S, Sugiyama M, Egashira A, Saeki
H, Morita M, Sakaguchi Y, Toh Y and Maehara Y: Lymph node
metastasis from cancer of the esophagogastric junction, and
determination of the appropriate nodal dissection. Surg Today
42: 351-358, 2012.

33 Cunningham D, Allum WH, Stenning SP, Thompson JN, Van de
Velde CJ, Nicolson M, Scarffe JH, Lofts FJ, Falk SJ, Iveson TJ,
Smith DB, Langley RE, Verma M, Weeden S, Chua YJ and
Participants MT: Perioperative chemotherapy versus surgery
alone for resectable gastroesophageal cancer. N Engl J Med 355:
11-20, 2006.

34 Ychou M, Boige V, Pignon JP, Conroy T, Bouche O, Lebreton
G, Ducourtieux M, Bedenne L, Fabre JM, Saint-Aubert B,
Geneve J, Lasser P and Rougier P: Perioperative chemotherapy
compared with surgery alone for resectable gastroesophageal
adenocarcinoma: an FNCLCC and FFCD multicenter phase III
trial. J Clin Oncol 29: 1715-1721, 2011.

35 van Hagen P, Hulshof MC, van Lanschot JJ, Steyerberg EW, van
Berge Henegouwen MI, Wijnhoven BP, Richel DJ,
Nieuwenhuijzen GA, Hospers GA, Bonenkamp JJ, Cuesta MA,
Blaisse RJ, Busch OR, ten Kate FJ, Creemers GJ, Punt CJ,
Plukker JT, Verheul HM, Spillenaar Bilgen EJ, van Dekken H,
van der Sangen MJ, Rozema T, Biermann K, Beukema JC, Piet
AH, van Rij CM, Reinders JG, Tilanus HW, van der Gaast A and
Group C: Preoperative chemoradiotherapy for esophageal or
junctional cancer. N Engl J Med 366: 2074-2084, 2012.

36 Oppedijk V, van der Gaast A, van Lanschot JJ, van Hagen P, van
Os R, van Rij CM, van der Sangen MJ, Beukema JC, Rutten H,
Spruit PH, Reinders JG, Richel DJ, van Berge Henegouwen MI
and Hulshof MC: Patterns of recurrence after surgery alone
versus preoperative chemoradiotherapy and surgery in the
CROSS trials. J Clin Oncol 32: 385-391, 2014.

Received September 13, 2014
Revised October 15, 2014

Accepted October 22, 2014

ANTICANCER RESEARCH 35: 445-456 (2015)

456


