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Abstract

Background: Since Misumi et al. and Siewert proposed a new classification for carcinoma of the
gastroesophageal junction (GEJ), few surgical studies using these criteria have been reported
from Eastern countries. Siewert type Il adenocarcinomas are managed using general rules for
either gastric or esophageal cancer. We set out to determine whether type Il adenocarcinoma is a
distinct clinical entity requiring a more specific treatment plan.

Methods: Among 125 Japanese patients who underwent resection of adenocarcinoma of the GEJ
(type |, 2; type Il, 44; type lll, 79), 101 who underwent RO resections (type Il, 40; type I, 61) were
analyzed to evaluate surgical results and compare clinicopathologic factors.

Results: Barrett’s epithelium was recognized in two patients with type |l adenocarcinoma. Type Il
differed significantly from type Il in higher prevalence of Borrmann macroscopic type 2, more
frequent lymph node metastasis (58% vs. 34%), higher metastatic rate to lower mediastinal lymph
nodes (13%), increased risk of hepatic recurrence, and lower 5-year survival after RO resection
(67.4% vs. 87.1%).

Conclusions: Clinicopathologic differences were evident between type Il and Il adenocarcinomas.
Siewert type Il adenocarcinoma differs sufficiently to be considered a clinical entity distinct and
independent from type |l

“C arcinoma of the cardia” is an ambiguous term,
because the cardia is the border between the
esophagus and the stomach. Consequently, the literature
contains many discrepancies regarding classification of
tumors in this location as well as surgical results.”™ In
1978, Nishi et al. proposed a definition for carcinoma of
the cardia as a tumor with a center within 2 cm of the
anatomic gastroesophageal junction (GEJ) irrespective of
histology.®> While this criterion has been used widely in
Japan,®8 it has not been accepted worldwide. Based on
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study of distribution of the cardiac glands, Misumi et al.
defined carcinoma of the cardia in 1989 as a tumor with a
center between 1 cm proximal and 2 cm distal to the
anatomic GEJ.° In 1996, Siewert et al. suggested a
similar definition for carcinoma of the cardia, representing
part of a more broadly defined group — carcinoma of the
GEJ—denoting a tumor having a center within 5 cm of the
anatomic GEJ.'® This classification was approved at a
consensus conference during the Second International
Gastric Cancer Congress held in Munich in April 1997.
Subsequently, an increasing number of studies have
used this classification.
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In contrast to a decline in incidence of gastric carci-
noma, Western countries have experienced a continuing
rise in incidence of adenocarcinoma of the GEJ.'"'2
However, no such increase has been reported in Japan,'®
possibly reflecting etiologic and histologic differences in
carcinoma of the GEJ between East and West. Despite
much discussion concerning differences in gastric or
esophageal carcinoma between these geographic re-
gions, few of these disputes have extended to carcinoma
of the cardia because of lack of an internationally used
definition. In particular, few Eastern studies have used
the Siewert classification.''®

Because of its location directly at the gastroesopha-
geal junction, type Il adenocarcinoma may arise from
Barrett’s epithelium (intestinal metaplasia of the esopha-
gus), cardiac epithelium, or fundic epithelium. An impor-
tant disparity exists among surgeons concerning type |l
adenocarcinomas, whereby some authors manage these
lesions by general rules for gastric cancer'*'"~2°; while
others use rules for esophageal cancer.?'? For consis-
tent management one needs to determine whether type Il
adenocarcinoma is a distinct clinical entity.

The aim of the present study was twofold: to evaluate
surgical results in 101 adenocarcinomas of the GEJ, and
to clarify clinicopathologic differences between type Il and
[Il adenocarcinomas.

PATIENTS AND METHODS

Patients

Carcinoma of the GEJ was defined as a tumor with a
center between 5 cm oral and 5 cm aboral of the ana-
tomic GEJ of the resected specimen, according to the
Siewert classification. A tumor with a center more than 1
cm above the anatomic GEJ was classified as a type |
cancer (carcinoma of the distal esophagus), whereas a
lesion whose center was between 1 cm oral and 2 cm
aboral of the anatomic GEJ was a type Il cancer (true
carcinoma of the cardia). Finally, a tumor with a center
more than 2 cm below the anatomic GEJ was a type |l
cancer (subcardial gastric carcinoma).'® Medical records
were reviewed for all patients with carcinoma of the
esophagus or stomach who underwent resection be-
tween January 1987 and December 2003 at two institu-
tions (First Department of Surgery, Nagoya University
Hospital; and Department of Surgery, Japanese Red
Cross Nagoya First Hospital). During this period, opera-
tive procedures were selected by two chief surgeons
(Y.N. and T.H.), who followed the same surgical strategy
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for carcinoma of the GEJ and made no major change in
its management during the study period specified. The
diagnostic work-up in all patients included endoscopy
with biopsy, barium swallow, ultrasonography of the
abdomen, and computed tomography of the chest and
abdomen.

Record review identified 169 patients with a carcinoma
of the GEJ (type I, 31; type Il, 56; type lll, 82). Among
these tumors, 125 were adenocarcinomas of the GEJ
(type 1, 2; type I, 44; type 1ll, 79). No patient underwent
preoperative chemotherapy or radiotherapy. Twenty-two
patients underwent R1 or R2 resection, and103 patients
(type |, 2; type Il, 40; type lll, 61) underwent RO resection.
Because the aim of the study was to compare surgical
and clinicopathologic differences between Siewert types,
the two patients with type | adenocarcinomas — both
associated with Barrett’s epithelium — were excluded from
the study. Accordingly, 101 patients with type Il or lll
adenocarcinoma of the GEJ who underwent RO resection
were included.

Macroscopic and Histologic Evaluation

Gross pathologic findings of carcinomas of the GEJ
were classified in accordance with guidelines established
by the Japanese Gastric Cancer Association.?® All re-
sected specimens were examined with respect to histo-
logic type and grade, associated Barrett’s epithelium, and
pathologic tumor status (including mucosal T1a and
submucosal T1b tumors), as well as pathologic nodal
status according to the recommendations of the Interna-
tional Union Against Cancer.?* The TNM classification of
stomach cancer was used,?*2° in which “M1lym” ordi-
narily is defined as distant lymph node involvement
including retropancreatic, paraaortic, portal, retroperito-
neal, or mesenteric lymph nodes. However, considering
discrepancies in staging between esophageal and gastric
cancers with regard to metastasis to lower mediastinal
lymph nodes (such as lower thoracic paraesophageal and
supradiaphragmatic nodes), involvement of these nodes
was classified as a regional rather than distant metastasis
in this study.

Surgical Procedures

After preoperative evaluation of the linear extent of
esophageal invasion, depth of invasion, curability, and
general condition of the patient, one of the following
three approaches was selected: a right thoracotomy with
laparotomy, a left thoracoabdominal approach,?® or an
abdominal approach. If proximal tumor extension ex-
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Table 1.
Reasons for R1 or R2 resection

Type Il (n = 44) Type Ill (n =79) P Value
Number of R1 or R2 resections 4 (9%) 18 (23%) 0.056
Peritoneal dissemination 2 (5%) 12 (15%) 0.075
Liver metastasis 2 (5%) 4 (5%) 0.898
Residual tumor 0 1 (1%) 0.454
Microscopically positive oral margin 1 (2%) 1 (1%) 0.672

ceeded 5 cm beyond the GEJ, subtotal esophagectomy
was performed. If proximal tumor extension was 2 -5
cm beyond the GEJ and tumor invasion was deeper
than submucosal, the left thoracoabdominal approach
was chosen to obtain a wide surgical field for lower
mediastinal lymph node dissection. Under other cir-
cumstances, or if patient condition did not allow thora-
cotomy, an abdominal approach including lower
mediastinal dissection through the esophageal hiatus
was used. The esophagus was transected with a mac-
roscopically clear margin of at least 2 cm. The type of
gastrectomy performed was determined by the distal
extent of the tumor and depth of invasion. If cancer
invasion was confined to the upper part of the stomach
and the mucosal layer, proximal gastrectomy was per-
formed. Otherwise, total gastrectomy with D2 lymph
node dissection was performed as defined by the Jap-
anese rules for investigation and treatment of gastric
cancer;?® in that instance, alimentary tract continuity was
re-established with a Roux-en-Y esophagojejunostomy.
If tumor extended proximally beyond the GEJ, dissection
of lower mediastinal lymph nodes was performed even
in the abdominal approach. If cancer invasion was be-
yond the submucosal layer, complete lymph node
clearance in the splenic hilum and along the splenic
artery was achieved by distal pancreatosplenectomy
(until 1999, when this procedure was abandoned) or
splenectomy.

Statistical Analysis

Data are expressed as frequencies or means (+ stan-
dard deviation). Percentages were compared by the chi-
squared test and means by Student’s t-test. Follow-up
information through May 2005 was compiled for all sur-
vivors by correspondence with the patient, patient’s
family, or physician. Survival data were analyzed with
respect to Siewert category and various prognostic fac-
tors. The Kaplan-Meier method was used to estimate
survival curves, and the generalized Wilcoxon method

was used to evaluate differences between these
curves.?”?® Survival rate calculations included patients
who died of operative complications or deaths from any
cause during follow-up.

RESULTS

Reasons for R1 or R2 resection in 22 of 123 patients
who underwent resection for types Il and Il adenocarci-
noma of the GEJ are presented in Table 1. The rate of RO
resection in type Il (91%) was higher than that in type I
(77%; P = 0.056). The leading cause for R1 or R2
resection in type Il was peritoneal dissemination (15%).
The oral margin was microscopically cancer-positive in 2
of 123 patients (1.6%). Mean ages of patients with type Il
or Il tumors who underwent RO resection were 62.9 (+
11.7) and 61.9 (£ 11.4) years, respectively (P = 0.684).
Male: female ratios were 2.6:1 and 3.1:1, respectively
(P =0.744).

Surgical Procedures

Procedure selection for the 101 patients who under-
went RO resection is summarized in Table 2. A left tho-
racoabdominal approach was indicated more frequently
for type Il (53%) than for type lll (10%) disease. Total
gastrectomy was performed for at least 90% of cases in
both types of adenocarcinoma (90% in type I, 93% in
type Ill). One patient with type Il adenocarcinoma died
within 30 days after surgery from acute enterocolitis
caused by methicillin-resistant Staphylococcus aureus.
The operative mortality rate was 1.0%, with no in-hospital
deaths except for this patient.

Macroscopic Characteristics

Gross pathologic type differed significantly between the
two regional types of adenocarcinoma (P = 0.019);
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Table 2.
Procedure selection for RO resection
Type Il (n = 40) Type Ill (n = 61)
Right thoracotomy with laparotomy 1 (3%) 0 (0%)
Left thoracoabdominal approach 21 (53%) 6 (10%)
Abdominal approach 18 (45%) 55 (90%)
Subtotal esophagectomy 1 (3%) 0 (0%)
Distal esophagectomy and total gastrectomy 22 (55%) 8 (13%)
Distal esophagectomy and proximal gastrectomy 2 (5%) 0 (0%)
Total gastrectomy 14 (35%) 49 (80%)
Proximal gastrectomy 1 (3%) 4 (7%)
Distal pancreatosplenectomy 20 (50%) 30 (49%)
Splenectomy 13 (33%) 16 (26%)
Table 3.
Macroscopic and histologic characteristics
Type Il (n = 40) Type Ill (n = 61) P Value
Gross pathologic type
Superficial type 8 (20%) 19 0.019
Borrmann type 1 0 4
Borrmann type 2 22 (55%) 11
Borrmann type 3 6 (15%) 11
Borrmann type 4 1 (3%) 3
Unclassifiable 3 (8%) 3
Tumor length (mm) 55 + 26 54 + 40 0.833
Length of esophageal invasion (mm) 15+ 13 317 <0.0001
Barrett’s epithelium present 2 (5%) 0 0.155
Histologic grade
G1 9 (23%) 5
G2 19 (48%) 26 0.054
G3 12 (30%) 30
pT
T1a 4 (10%) 8
T1b 4 (10%) 9
T2 19 (48%) 23 0.820
T3 12 (30%) 18
T4 1 (3%) 3
pN —N+ 23 (58%) 21 0.022
Number of lymph node metastases 3.8+6.8 3.1+6.9 0.615
UICC stage®
0 4 (10%) 8
I 9 (23%) 26
I 15 (38%) 11 0.112
1 8 (20%) 8
v 4 (10%) 8

aStage was defined according to the TNM classification for stomach cancer, except that involvement of lower mediastinal lymph

nodes was classified as regional metastasis.

Borrmann type 2 was more prevalent in type Il (55%) than Histologic Characteristics

in type Il (18%). Adenocarcinoma. Overall tumor extent

did not differ between the two locations, but longitudinal Barrett’'s epithelium was present in two patients with
extent of esophageal invasion was greater in type Il type Il adenocarcinoma. A difference in histologic grade

(15£13 mm) than in type Ill (83+7 mm) disease fell slightly short of statistical significance (P = 0.054):
(Table 3). well-differentiated adenocarcinoma was more frequent in
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P=0.006
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lymph node metastasis 0 1 14 & 9

Mumber of patients 8 19 23 13 21
Figure 1. Frequency of lymph node metastasis in each pT
category. In the pT2 subgroup, frequency of lymph node
metastasis in type |l adenocarcinoma (74%) was significantly
higher than that in type Il (26%; P = 0.006).
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type 1l (23%) patients, whereas poorly differentiated
adenocarcinoma was more frequent in type Il (49%)
patients. Although no significant difference in distribution
of pT category was apparent between types Il and lll,
frequency of lymph node metastasis in type Il (58%) was
significantly higher than in type Ill (34%; P = 0.022).
Analysis of frequency of lymph node metastasis by type
within each pT category showed significantly higher fre-
quency in pT2 type Il tumors (74%) than in pT2 type Il
(26%; P = 0.006) (Fig. 1). Patients with type Il disease
presented at somewhat higher stages than those with
type lll, but the difference was not significant (Table 3).

Distribution of Lymph Node Metastases

Frequencies of metastasis to each lymph node location
(positive cases / RO resections) are summarized in Fig-
ure 2. In this study the lesser curvature, short gastric
artery, and left gastroepiploic artery lymph nodes were
classified as proximal gastric lymph nodes. The most
frequently involved locations for both type Il and Il ade-
nocarcinomas were paracardial and proximal gastric
lymph nodes. Metastasis to the lower mediastinal lymph
nodes was significantly more frequent in type Il (13%)
patients than in type lll (2%) patients ( P = 0.024).

Metastatic Sites in First Relapse after RO
Resection

Relapse after 101 RO resections was confirmed in 12
and 8 patients in the type Il and Ill groups, respectively.
Metastatic sites representing the first relapse are pre-

Yuasa et al.: Adenocarcinoma of the Gastroesophageal Junction

E_—I P=0.024

Lower mediastinal

Q .
= Paracardial
=
Bh Proximal gastric _
% Left gastric artery
=]
= Common hepatic artery
o
= Celiac trunk B Typell
E O Typem
=S Splenic hilum
= Splenic artery
0 10 20 30 40 50

Frequency of metastasis (%0)
Figure 2. Sites of lymph node metastasis and frequencies of
metastasis. Metastasis to lower mediastinal lymph nodes was
significantly more frequent in type 1l (13%) than in type Il (2%; P
=0.024).
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Figure 3. Metastatic sites of first relapse after RO resection.

Relapse was confirmed in 12 and 8 patients for type Il and I,

respectively. Rate of hepatic recurrence in type Il (6/12: 50%)

was significantly higher than in type Ill (1/8: 13%; P = 0.015).
LN; lymph nodes.

sented in Figure 3. The most frequent site of first recur-
rence in type Il disease was the liver (6/12; 50%),
whereas in type lll adenocarcinoma , the most frequent
site was the peritoneum (4/8; 50%). Hepatic recurrence
was significantly more frequent in type Il than in type llI
disease (P = 0.015). No anastomotic recurrence in the
esophageal wall was observed.

Survival

The median duration of follow-up for survivors was 4.7
years. The 5-year survival for all 123 patients who
underwent resections for type Il and Ill adenocarcinoma
was 66.9%, and that for 101 patients who underwent RO
resections was 78.4%. Cumulative survival curves for the
123 patients who underwent RO to R2 resection for types
Il and Il disease are presented in Figure 4; survival did
not differ between type Il and Il groups (P = 0.739);
however, overall 5-year survival for patients who under-
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Figure 4. Cumulative survival curves for 123 patients who
underwent Ro to R2 resection for type Il and Il adenocarcino-
mas. Survival did not differ between types Il and Il (P = 0.739).
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Figure 5. Cumulative survival curves for 101 patients who
underwent RO resection for type Il and Il adenocarcinomas.
Overall survival for patients with type Il was significantly lower
than for those with type Il (P = 0.042).

went RO resection of a type Il adenocarcinoma (67.4%)
was significantly lower than that following RO resections
for type Il disease (87.1%, P = 0.042; Fig. 5).

DISCUSSION

In this study surgical outcomes and clinicopathologic
factors were compared between Siewert type Il and lIlI
adenocarcinomas of the GEJ. No significant difference
was seen between types Il and Ill for distributions of age,
gender, tumor length, or pT, whereas significant differ-
ences were evident for gross pathologic type, frequency
and distribution of lymph node metastasis, recurrence
site, and overall survival after RO resection.
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A continuing rise in incidence of adenocarcinoma of
the GEJ has been noted in Western countries.'"'?
Siewert et al. reported frequencies of associated Bar-
rett’s epithelium in type | and Il adenocarcinoma of
77.9% and 9.8%, respectively.'” Nakamura et al. accu-
mulated 1263 cases of type | and Il adenocarcinoma
from 98 Japanese institutions, reporting respective fre-
quencies of associated Barrett’s epithelium of 33% and
4.7% in type | and I adenocarcinomas.'® In our series,
prevalence of associated Barrett’s epithelium was 4.5%
(2/44) in type Il adenocarcinomas. No increase in inci-
dence of adenocarcinoma of the GEJ has been detected
in Japan,'® whereas numbers of type | adenocarcino-
mas and prevalence of associated Barrett’s epithelium in
types | and Il adenocarcinoma are both lower in Japan
than in the West. Okabayashi et al. reported that
occurrence of early carcinoma of the cardia (defined
according to the Nishi classification) had no relationship
to obesity, smoking, ethanol consumption, Barrett’s
esophagus, or gastroesophageal reflux disease in Ja-
pan.? Thus, etiologic differences between the West and
Japan may exist for carcinoma of the GEJ.

Our study disclosed a significantly higher frequency of
lymph node metastasis in type |l adenocarcinoma than in
type lll disease, especially involving the pT2 subgroup.
These results were compatible with those of other stud-
ies.®” In addition, our study showed a difference in the
distribution of lymph node metastases between type I
and Il adenocarcinoma. Although metastasis to para-
cardial and proximal gastric regions was common in both
types Il and lll, a considerable metastatic rate to lower
mediastinal nodes (13%) was observed in type Il ade-
nocarcinoma. The metastatic rate to the lower mediasti-
nal lymph nodes in type Il adenocarcinoma has been
reported as 5%—15.6%.""'"2° By lymphography, Aikou
et al. showed lymphatic pathways extending from the
gastric cardia to the mediastinal lymph nodes.* Our re-
sults were consistent with their lymphographic findings.
Accordingly, dissection of the lower mediastinal lymph
nodes is important for adequate removal of type Il
cancers.

Our study detected significant differences in relapse
between type Il and Ill adenocarcinoma, which is also
in agreement with other studies.”®" Although increased
risk of hepatic recurrence in type Il disease may reflect
predominance of well-differentiated adenocarcinoma
and high frequency of lymph node metastasis, it is
clinically important. Nonetheless, as presented in Fig-
ures 4 and 5, survival after Ro to R2 resection between
types Il and Il adenocarcinoma did not differ, but sur-
vival after RO resection for type Il disease was signifi-
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cantly lower than for type Ill. Hepatic recurrence was a
main cause of death for patients in the type Il group.
Certain adjuvant therapies accompanying surgery have
been reported to be effective in decreasing hepatic
metastasis from colorectal cancer.®® If further investi-
gations could identify a high-risk group for hepatic
recurrence in carcinoma of the GEJ, individualized
prophylactic therapy might be indicated to reduce this
risk in selected patients.

Type Il tumors are staged in the manner of gastric
cancer by some authors,'*1"72° but more like esophageal
tumors by others.?"?? The celiac axis node is considered
a distant metastasis according to the TNM staging sys-
tem for esophageal cancer, but it represents regional
metastasis for gastric cancer. Similarly, metastasis to the
lower mediastinal nodes is considered to extend beyond
regional for gastric cancer, but is classified regional for
esophageal cancer. Definition of “distant” nodal metas-
tasis therefore should be considered in assessing type Il
adenocarcinomas. The metastatic rate to the celiac axis
nodes in type Il adenocarcinoma was reported to be 7.0%
—12%.1%17:29 |n our study, this rate was 8.0%, and med-
ian survival time for these patients was 1.6 years. The
metastatic rate to lower mediastinal lymph nodes was
13%, and the median survival time for these patients was
2.0 years. These data suggest that while metastasis to
these nodes is not rare, outcome for patients with type Il
adenocarcinomas involving these two node groups is not
as poor as one might expect. Therefore, we believe that
both the celiac axis and the lower mediastinal lymph
nodes should be classified as regional nodes with respect
to type Il adenocarcinoma.

Whether a left thoracoabdominal approach offers a
greater survival benefit than a transabdominal approach
remains an unsettled issue, despite much debate. How-
ever, the answer may depend in large part on the precise
location of the carcinoma, the frequency of lymph node
metastasis to the lower mediastinum, likely postoperative
morbidity, prognostic advantage of specific procedures in
specific situations, and extent of tumor-free proximal
margins. Some surgeons have postulated that a long,
macroscopically clear proximal margin is required to en-
sure a microscopically negative margin for resection of a
GEJ carcinoma.®®336 However, other studies and our
own results do not support this view in type Il adenocar-
cinoma.''” Lack of need for a particularly long proximal
margin may be specific to type Il adenocarcinomas,
which commonly show Borrmann type 2 macroscopic
morphology and well-differentiated adenocarcinoma by
histology.8'*16:2937 Qur finding that a microscopically
positive proximal margin was very rare (1.6%:2/123) ap-
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pears to validate procedure selection criteria at our
institutions.

In conclusion, this study in Japanese patients disclosed
considerable differences between type Il and Il adeno-
carcinomas of the GEJ. Discrimination between type Il
and Il has clinical importance because of significant dif-
ferences in frequency and distribution of lymph node
metastasis, recurrence sites, and overall survival. Type |l
adenocarcinoma can be categorized as a distinct clinical
entity independent of type Ill adenocarcinoma. Additional
work is needed to further define the staging system for
carcinoma of the cardia, which should greatly facilitate
international comparisons of etiologic, biologic, and
therapeutic factors.
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