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Abstract

Background Although correlations between endoscopic
macroscopic type and tumor depth have been reported for
superficial esophageal squamous cell carcinoma and early
gastric and early colorectal adenocarcinomas, there is no
published study investigating the correlation between
endoscopic macroscopic type and invasion depth for
mucosal (M) and submucosal (SM) adenocarcinomas
located at the esophagogastric junction (EGJ). We decided
to analyze, therefore, the relationship between endoscopic
macroscopic type and tumor depth for such cancers.
Methods We retrospectively reviewed 73 early EGJ
adenocarcinomas (M/SM = 33/40; differentiated/undiffer-
entiated type = 70/3) in 73 consecutive patients treated
endoscopically and/or surgically between January 2000 and
December 2008. The mean age of the patients was
63.9 years (range 37-85 years) and the male/female ratio
was 62:11. EGJ adenocarcinoma was defined as junctional
carcinoma (type II) according to the Siewert classification.
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Results We found polypoid type lesions (0-I) in 14
patients, non-polypoid type without mixed type (0-Ila, O-IIb,
or 0-IIc) in 39, and mixed type (0-IIa + IIc or 0-Ilc + Ila)in
20 patients. Non-polypoid type without mixed type (31%;
12/39) lesions had a significantly lower risk for SM invasion
compared to polypoid type (79%; 11/14; p < 0.01) and
mixed type (85%; 17/20; p < 0.01) lesions. In polypoid type
lesions, the risk of SM invasion was significantly lower for
the pedunculated subtype (0-Ip) than for the sessile subtype
(0-Is) lesions (0%; 0/2 vs. 92%; 11/12; p < 0.05). M lesions
(mean size 14.5 + 7.5 mm) were significantly smaller than
SM lesions (24.5 &= 7.7 mm; p < 0.01).

Conclusions Determination of endoscopic macroscopic
type may be useful in accurately diagnosing early EGJ
adenocarcinoma invasion depth.

Keywords Esophagogastric junction - Adenocarcinoma -
Endoscopic macroscopic type - Depth of invasion

Introduction

Accurate endoscopic diagnosis of invasion depth for gas-
trointestinal cancer is essential for making the proper
decision on treatment strategy. The use of endoscopic
resection in treating early gastrointestinal cancer has
become more widespread recently. As a result, the differ-
ential endoscopic diagnosis of mucosal (M) and submu-
cosal (SM) depth of invasion has become increasingly
important for determining the indications for endoscopic
resection [1-3].

Endoscopy examination is the primary modality for
diagnosing gastrointestinal cancer and is also helpful in
diagnosing invasion depth. Correlations between endo-
scopic macroscopic type and invasion depth have been
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Fig. 1 Classification of endoscopic macroscopic types of early
esophagogastric junction adenocarcinomas

reported for superficial esophageal squamous cell carci-
noma and early gastric and early colorectal adenocarcino-
mas in The Paris endoscopic classification of superficial
neoplastic lesions [4], and in an even more recent evalu-
ation, of endoscopic macroscopic types in early Barrett’s
neoplasia, such correlations have also been reported [5].
There has been no previously published study, however,
investigating the correlation between endoscopic macro-
scopic type and invasion depth for M and SM adenocar-
cinomas located at the esophagogastric junction (EGJ). The
intention of this study was to clarify the relationship
between endoscopic macroscopic type and invasion depth
for such early EGJ adenocarcinomas.

Patients and methods

A total of 73 early EGJ adenocarcinomas in 73 consecutive
patients treated endoscopically and/or surgically between
January 2000 and December 2008 at the National Cancer
Center Hospital in Tokyo, Japan, were retrospectively
analyzed in this study. EGJ adenocarcinoma was defined as
a junctional carcinoma (type II) according to the Siewert
classification [6]. An upper gastrointestinal endoscopy
examination was performed on each patient before
treatment.

We reviewed the clinical records and endoscopic and
pathological reports for every patient and analyzed
the relationships between invasion depth of early EGJ

Table 1 Clinicopathological findings of 73 patients with esophag-
ogastric junction adenocarcinoma

Age, mean £ SD (years) 63.9 £ 12.0
Sex (%)

Male 62 (85)

Female 11 (15)
Invasion depth (%)

Mucosal 33 (45)

Submucosal 40 (55)
Initial treatment (%)

Endoscopic resection 40 (55)

Surgical resection 33 (45)
Histological type (%)

Differentiated type 70 (96)

Undifferentiated type 34)
Histological finding (%)

Barrett’s cancer 42 (58)

Non-Barrett’s cancer 31 (42)
Tumor location, quarter (%)

12:01-3 o’clock 50 (68)

3:01-6 o’clock 10 (14)

6:01-9 o’clock 34)

9:01-12 o’clock 10 (14)
Tumor size, mean £ SD (mm) 20.0 £ 9.1
Endoscopic macroscopic type (%)

0-1 14 (19)

0-Ia 8 (11)

0-IIb 1(1)

0-Ilc 30 (41)

0-ITa + IIc 17 (23)

0-Ilc + Ila 34

0-111 0 (0)

SD Standard deviation

adenocarcinomas and the following clinicopathological
findings: age, gender, initial treatment, histological type,
histological findings with regard to a diagnosis of Barrett’s
cancer, center of tumor location, tumor size, and endo-
scopic macroscopic type.

Invasion depth for early EGJ adenocarcinomas was
divided into M and SM and initial treatment was divided
into endoscopic resection and surgical resection. Histolog-
ical type was diagnosed based on the predominant tumor
pattern in the M layer and then divided into two types:
differentiated type and undifferentiated type, according to
the Japanese classification of gastric carcinoma [7]. The
histological findings with regard to a diagnosis of Barrett’s
cancer were classified as Barrett’s cancer and non-Barrett’s
cancer, with Barrett’s cancer diagnosed whenever a tumor
was continuously located on Barrett’s esophagus. The
center of tumor location was divided into quarters (12:01—
3:00, 3:01-6:00, 6:01-9:00, and 9:01-12:00 o’clock), using

@ Springer
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Trflb.le 2 Correl'ation be.tween Invasion depth p value
clinicopathological findings and
invasion depth Mucosal Submucosal
(n = 33) (n = 40)
Age, mean + SD (years) 633 £ 115 643 £ 125 NS
Sex (%)
Male 28 (45) 34 (55) NS
Female 5 (45) 6 (55)
Histological type (%)
Differentiated type 33 47) 37 (53) NS
Undifferentiated type 0 (0) 3 (100)
Histological findings (%)
Barrett’s cancer 23 (55) 19 (45) NS
Non-Barrett’s cancer 10 (32) 21 (68)
Tumor location, half (%)
12:01-6 o’clock 28 (47) 32 (53) NS
6:01-12 o’clock 5 (38) 8 (62)
Tumor size, mean £+ SD (mm) 145 £+ 7.5 245 £ 7.7 <0.01
Endoscopic macroscopic type (%)
SD Standard deviation, NS not Polypoid type (0-1) 3 (21) 11 (79) <0.01*
significant Non-polypoid type without mixed type 27 (69) 12 (31)
* Significantly different from (0-I1a, O-IIb or O-IIc)
non-polypoid type without Mixed type (0-Ila + IIc or O-Ilc + IIa) 3 (15) 17 (85) <0.01*

mixed type

the forward endoscopic EGJ view. Tumor size was defined
as the length of the major axis. Endoscopic macroscopic
type was classified based on the Paris classification and
divided into polypoid (0-I) and non-polypoid (0-IIa, O-IIb,
0-IIc and O-III) types (Fig. 1) [4]. A mixed type was diag-
nosed whenever a lesion consisted of at least two distinct
endoscopic macroscopic types. Polypoid type lesions were
then subdivided into sessile (0-Is) and pedunculated (0-Ip)
subtype lesions.

Data were analyzed using the ¢? test, Fisher’s exact test,
or Student’s ¢ test as appropriate. Value differences in
which p < 0.05 were considered statistically significant.

Results

Clinicopathological findings are shown in Table 1. The
mean age =+ standard deviation (SD) of the patients was
63.9 £ 12.0 years and the male/female ratio was 5.64
(62:11). Relationships between clinicopathological findings
and invasion depth are shown in Table 2. M lesions (mean
size 14.5 & 7.5 mm) were significantly smaller than SM
lesions (24.5 £ 7.7 mm; p < 0.01). Non-polypoid type
without mixed type (0-IIa, O-IIb or O-IIc) lesions had a
significantly lower risk for SM invasion than polypoid type
(0-I) and mixed type (0-Ila + IIc or O-IIc + IIa) lesions
(Table 2; see images in Figs. 2, 3, 4). When polypoid type
lesions were subdivided into sessile (0-Is) and pedunculated
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(0-Ip) subtypes, the risk of SM invasion was significantly
lower for the pedunculated subtype than for the sessile
subtype (0%; 0/2 vs. 92%, 11/12; p < 0.05) (see images in
Figs. 4, 5).

Discussion

There has been a dramatic increase in the incidence of EGJ
adenocarcinomas in the United States and other Western
countries over the past two decades [8—12]. It has also been
reported from a large referral center in Japan that the
proportion of EGJ adenocarcinomas among all gastric
adenocarcinomas detected in Japanese patients has been
increasing in recent years [13].

Remarkable progress has been made during the past
decade in the development and refinement of endoscopic
resection methods, from conventional endoscopic mucosal
resection (EMR) to endoscopic submucosal dissection
(ESD) [14-20], which has been applied to early EGJ ade-
nocarcinomas [21]. Consequently, accurate differential
endoscopic diagnosis of M and SM invasion depth in early
EGJ adenocarcinomas has become more important for
determining the indications for such procedures.

Endoscopic ultrasonography (EUS) is one of the current
modalities used for diagnosing tumor invasion depth.
Using conventional EUS (7.5 MHz), advanced T3/T4
carcinomas can be distinguished from T1/T2 carcinomas in
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Fig. 2 a Endoscopic image reveals a non-polypoid type without
mixed type, slightly depressed (0-IIc) lesion at the esophagogastric
junction (EGJ). b, ¢ Histological features of the resected specimen
indicate a well-differentiated adenocarcinoma confined to the muco-
sal layer that had spread to the subepithelial layer of the esophagus
(b H&E, panoramic view), (¢ H&E, x40)

more than 80% of cases; however, accurate differentiation
between M and SM invasion depth is difficult [22-24].
EUS using a miniprobe (20 MHz) has reportedly demon-
strated a high diagnostic accuracy of approximately 80%
for differentiating between M and SM early EGJ adeno-
carcinomas. There was no significant difference, however,
between EUS diagnostic accuracy and that of high-reso-
lution video endoscopy [23]. Consequently, endoscopy can
also be helpful in diagnosing invasion depth, but such
diagnosis is subjective in nature so there is a need for
objective criteria.

In the present study, we analyzed the relationship
between the invasion depth of early EGJ adenocarcinomas
and relevant clinicopathological findings, including endo-
scopic macroscopic type. We found that M lesions were

Fig. 3 a, b Endoscopic images reveal a mixed type, elevated lesion
with a central depression (0-Ila + Ilc) at the EGJ. ¢, d Histological
features of the resected specimen indicate a mucinous adenocarci-
noma in the mucosal layer and a poorly differentiated adenocarci-
noma that had invaded the submucosal layer (¢ H&E, panoramic
view), (d H&E, x100)
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Fig. 4 a Endoscopic image reveals a polypoid type, sessile subtype
(0-Is) lesion at the EGJ. b, ¢ Histological features of the resected
specimen indicate a well-differentiated adenocarcinoma that had
invaded the submucosal layer (b H&E, panoramic view), (¢ H&E,
x 100)

significantly smaller than SM lesions. Non-polypoid type
without mixed type (0-Ila, O-IIb or O-IIc) lesions had a
significantly lower risk for SM invasion compared to
polypoid type (0-I) and mixed type (0-Ila 4 Ilc or
O-IIc + IIa) lesions. In the polypoid type lesions, the risk
for SM invasion was significantly lower for the peduncu-
lated subtype (0O-Ip) than for the sessile subtype (0-Is)
lesions. These results were similar to those in previously
published reports of other gastrointestinal neoplasias [4, 5].

One limitation of the present study is that it was a
retrospective investigation from a single center, with a
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Fig. 5 a Endoscopic image reveals a polypoid type, pedunculated
subtype (O-Ip) lesion at the EGJ. b, ¢ Histological features of the
resected specimen indicate a well-differentiated adenocarcinoma
confined to the mucosal layer (b H&E, panoramic view), (¢ H&E,
x 100)

relatively small number of reported cases, so a large pro-
spective study will be needed to confirm our findings on the
correlation of endoscopic macroscopic type with invasion
depth for early EGJ adenocarcinomas. Another limitation
of our study was that invasion depth for early EGJ ade-
nocarcinomas was divided into M and SM, but SM was not
further subdivided into SM1 and SM2, because the defi-
nition of SM1 for EGJ adenocarcinomas is still undecided
at the present time. SM1 for gastric cancer and esophageal
cancer is defined as a tumor that invades less than 500 pm
and less than 200 pm, respectively, into the submucosa
from the muscularis mucosa and is associated with a lower
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risk of lymph-node metastasis compared with SM2 [4].
Additional investigation as to an accurate definition of
SMI1 and the risk of lymph-node metastasis for EGJ ade-
nocarcinomas is also necessary.

In conclusion, this retrospective study demonstrated that
there were certain correlations between endoscopic mac-
roscopic type and invasion depth for early EGJ adenocar-
cinomas. As a result, determination of endoscopic
macroscopic type may be useful in accurately diagnosing
invasion depth for EGJ adenocarcinomas.
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