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Should Elderly Patients Undergo Additional Surgery
After Non-Curative Endoscopic Resection for Early
Gastric Cancer? Long-Term Comparative Outcomes
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Takuji Gotoda, MD, PhD!

OBJECTIVES:  Endoscopic resection (ER) including endoscopic submucosal dissection has been widely accepted
for treatment of early gastric cancer (EGC) in Japan. Additional surgery is recommended when ER

is non-curative histologically. Many elderly patients, however, do not undergo radical surgery due to
comorbid disease or limited life expectancy. The aim of this study is to assess the survival outcomes

of radical surgery compared with observation only in elderly patients after non-curative ER.

We reviewed existing data of all elderly patients (older than 75 years) who had undergone ER for EGC
at the National Cancer Center Hospital between January 1999 and December 2005. We compared
the overall and disease-free survival rates between three patients groups: curative ER, non-curative
ER with additional surgery, and non-curative ER without additional surgery.

METHODS:

In total, 428 patients underwent ER; 308 (72%) curative ER and 120 (28%) non-curative ER.

Of the 120 non-curative ER patients, 38 patients (31.7%) underwent additional surgery and 82
patients (68.3%) were followed without surgery. There was no significant difference in American
Society of Anesthesiologist score between three groups. Patients who did not undergo surgery tended
to be older. Overall 5-year survival rates in the curative ER, non-curative ER with surgery, and
non-curative ER without surgery were 85, 92, and 63%, respectively. There was no significant
difference in overall and disease-free survival between patients in the curative ER and non-curative
ER with surgery groups. On the contrary, a significant difference in overall and disease-free survival
was evident between the curative ER and non-curative ER without surgery groups (hazard ratio

(95% confidence interval): 1.89 (1.08-3.28), 2.30 (1.35-3.94)).

RESULTS:

In our elderly patient cohort, additional surgery following non-curative ER improved overall and
disease-free survival compared with non-surgical observation only. Thus, surgery should be
considered following non-curative ER in EGC patients >75 years of age.

CONCLUSIONS:

Am ] Gastroenterol advance online publication, 15 March 2011; doi:10.1038/ajg.2011.49

INTRODUCTION

Life expectancy in elderly patients has increased dramatically world-
wide (1,2). Although surgical techniques and preoperative man-
agement have improved minimally invasive curative treatment is

pathological evaluation of the resected specimen is used to stratify
patient management. Patients with lesions that meet the guideline
or expanded criteria are followed closely, whereas those who have
had a non-curative ER are considered for additional surgery.

preferable for the elderly, particularly for early stage cancer (EGC).
Endoscopic resection (ER) has been accepted as standard treat-

ment for EGCs that meet guideline or expanded criteria (3,4), which

have a low risk of lymph node metastasis. Following ER, meticulous

Gastrectomy is associated with high surgical risk for the
general population. Partial or total gastrectomy is also associated
with short and long-term morbidity, and mortality (5,6). Further-
more, the majority of elderly patients who are 75 years or older
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luation:

Absolute indi for ER on p it
(1) Well or moderately differentiated histology using biopsy samples

(2) No submucosal invasive findings using endoscope and/or endoscopic ultrasonography

(3) Less than 3 ¢m in diameter with ulcer fibrosis

(4) Higher possibility of en bloc resection within sufficient operation time and safer procedures

l

Endoscopic resection: n=428 (elderly only)

l

Histological assessment

l

Curactive resection: n= 308

l l

Guideline criteria Expanded criteria

- l

Close follow-up
EGD: once a year
CT or EUS: twice a year

Tumor marker: twice a year

|

Non-curactive resection: n=120

l l

| Surgery:n=38  Without surgery: n=82

l

Close follow-up
EGD: once a year
CT or EUS: twice a year
Tumor marker: twice a year

Figure 1. Flowchart of critical procedure. CT, computed tomography; EGD, endogastroduodenoscopy; ER, endoscopic resection; EUS, endoscopic

ultrasonography.

have multiple diseases and functional disorders influencing daily
life (7,8). In this study, we describe the long-term outcomes of ER
for EGC in patients aged 75 years or older. We primarily aim to
determine whether lesions beyond the guideline or expanded crite-
ria in this elderly cohort can be treated adequately with ER alone.

METHODS

Study design

We reviewed existing data on all patients who had undergone ER
for EGC at the National Cancer Center Hospital, Tokyo, between
January 1999 and December 2005. Patients whose lesions did
not meet criteria for ER following preoperative diagnosis were
excluded. We defined elderly patients as 75 years or older (7). Eld-
erly patients were divided into three groups: curative ER, non-
curative ER with additional radical surgery, and non-curative ER
without surgery. We used the American Society of Anesthesiolo-
gist (ASA) score and Charlson Index (9) as a measurement of
patients overall health status, and surgical risk. All patients pro-
vided written informed consent.

Method
Starting in 1999, our institution has routinely followed a standard
protocol for the ER of EGC.

Indication for ER

Indication criteria for ER—"differentiated histology,” “macro-
scopic absence of submucosal invasive findings using endoscope
and/or endoscopic ultrasonography,” “lesion size- <3cm in
diameter with ulcer fibrosis,” and “high probability of safe en bloc
resection with short procedure duration.” Patients deemed unfit
for open surgery due to their general condition were also judged
to be poor candidates for ER (Figure 1).

The American Journal of GASTROENTEROLOGY

Historical assessment

Resection specimens were classified according to the Japanese
Classification for Gastric Carcinoma (10). In this study, ER was
declared curative when the specimen showed en bloc resection
with margins free of cancer and if applicable, met the expanded
criteria: (i) intramucosal cancer, differentiated type, no lym-
phatic or/and venous invasion, and no ulceration, irrespective
of tumor size; (ii) intramucosal cancer, differentiated type, no
angiolymphatic invasion, and tumor <3cm in size, irrespective
of ulceration findings; (iii) minimally invasive submucosal cancer
(invasion depth <500 pum, sm1), differentiated type, no lymphatic
or/and venous invasion, and tumor <3 c¢m in size.

Post ER management
Allpatientswerefollowedaccordingtoourstandardprotocol (Figure1).
Surveillance upper endoscopy was performed annually. Curative
cases with expanded criteria also underwent abdominal computed
tomography or endoscopic ultrasonography and tumor-marker
studies (carcinoembryonic antigen, CA19-9) every 6 months to
exclude lymph node or distant metastasis. Patients who underwent
non-curative ER and were deemed fit for surgery were referred and
consented for radical resection and lymph node dissection. Patients
with the non-curative ER without surgery due to physician judg-
ment or strong patient refusal were followed up by the same protocol
as patients with curative resection with expanded criteria.

Statistical analysis

Differences in patient characteristics between the three groups
were examined by y’ test. Survival curves were calculated using
the Kaplan-Meier method. To compare overall and disease-free
survival among the treatment status, Cox proportional-hazards
model was performed-to estimate hazard ratio (HR) and 95%
confidence interval (CI). The following covariates were included

www.amjgastro.com




in the multivariable analyses: age, sex, ASA score, past history of
cancer (stratified by cancer stage), and comorbid illnesses. We
also compare the overall and disease-free survival in the multivar-
iable analyses included age, sex, and Charlson Index. All P values
reported are two-sided, and significance level was set at P<0.05.
All statistical analyses were performed with the SAS software ver-
sion 9.1 (SAS Institute Inc., Cary, NC).

RESULTS

Patient characteristics

A total of 2,012 cases (2,399 lesions) of EGC were treated
endoscopically at the National Cancer Center Hospital between
January 1999 and December 2005. Of these, 1,947 cases (2,331
lesions) met the indication for ER following preoperative diagno-
sis. In all, 428 (519 lesions) of the 1,947 cases were elderly (75 years
or older). Of these cases in elderly patients, 26 lesions were treated
by endoscopic mucosal resection and 493 lesions were treated by
endoscopic submucosal dissection. A total of 308 elderly patients
(72%, 308/428) had a curative ER and 120 patients (28%, 120/428)
had a non-curative ER. Of the 120 patients with non-curative ER,
38 patients (31.7%, 38/120) underwent radical surgery and 82
patients (68.3%, 82/120) were followed without surgery.

Patient characteristics are summarized in Table 1. ASA score of
all patients except nine was 2. In all, 312 patients (72.9%, 312/428)
were Charlson Index 2, 65 patients (15.2%, 106/428) were 3, 41
patients (9.6%, 41/428) were 4, and 10 patients were over 5 (2.3%,
10/428). There was no significant difference in ASA score and
Charlson Index between three groups (ASA score, P=0.17; Charl-
son Index; P=0.33). There was a significant difference in age and
the prevalence of cardiovascular disease. Patients who did not
undergo surgery tended to be older.

Reasons for not undergoing surgery in the remaining 82 patients
included patients’ choice (n=29), physicians’ judgment (n=45)
(including 10 very elderly (mean age 84 years), one with chronic
renal dysfunction, one with ventilatory impairment and one with
aneurysm of the thoracic aorta, concomitant cancer in other organs
(n=7)) and unknown (n=8).

Survival

The median follow-up period in the curative ER, non-curative ER
with surgery, and non-curative ER without surgery was 40.6, 43.1,
and 38.1 months, respectively. Overall 5-year survival in each
group was 84, 95, and 63%, respectively (Table 2). Using ASA
score, age, sex, clinical stage of cancer in past history, and past
history of diseases, there was no significant difference in overall
and disease-free survival between the patients with curative ER
(n=308) and non-curative ER with surgery (n=38). On the con-
trary, a significant difference in overall and disease-free survival
was evident between the patients with curative ER (n=308) and
non-curative ER without surgery {(n=82) (HR (95% CI): 1.89
(1.08-3.28), 2.30 (1.35-3.94); Table 2, Figure 2). The multivari-
able analysis using Charlson Index, age, and sex shows a statis-
tical difference in overall and disease-free survival between the
patients with curative ER and non-curative ER without surgery

© 2011 by the American College of Gastroenterology
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Table 1. Patient characteristics

Non-curative ~ Non-curative
Curative resection resection
resection with surgery  without surgery

Number of patients (%) 308 (72.0) 38(8.9) 82(19.2)
Age, mean (s.d.) 78.8(3.3) 769(2.3) 80.1 (3.9)
Gender ratio, men: 228:80 32:6 67:15
women
Concomitant disease (%)

Cancer 59(19.2) 3(7.9) 13(15.9)

Cardiovascular 48 (15.6) 16 (42.1) 11(13.4)

diseases

Diabetes 29(9.4) 6(15.8) 7(85)

Respiratory diseases 6(1.9) 1(2.6) 33.7)

Other diseases 15(4.9) 2(5.3) 6(7.3)
ASA score (%)

2 304 (100) 37 (100) 78 (98.7)

3 ¢] 0 1

Missing information 4 1 3
Charlson Index

2 232(75.3) 25 (65.8) 55 (67.1)

3 43(14.0) 8(21.1) 14(17.1)

4 25(8.1) 4 (10.5) 12(14.6)

5+ 8(2.6) 1(2.6) 1(1.2)

ASA, American Scciety of Anesthesiologist.

(HR (95% CI): overall survival, 2.35 (1.36-4.05); disease-free
survival, 2.76 (1.64-4.67)).

In total, 59 patients (13.8%, 54/428) died during this study period.
The majority (55.9%, n=33/59) of deaths occurred in the curative
ER group followed by the non-curative ER without surgery group
(40.7%, n=24/59). Only two (3.4%) deaths occurred in the group
who had non-curative ER with surgery. Of the 428 patients, 1.2%
(n=5) died as a result of gastric cancer and 12.6% (n=59/432)
died from another causes (Table 2). Of the five patients who died
of gastric cancer, one patient died from metachronous advanced
gastric cancer following curative ER of the index lesion. Four
patients in the non-curative ER without surgery died from lymph
node metastasis or distant metastasis. There were no deaths from
cancer recurrence in the non-curative ER with surgery.

Survival according to the risk of [ymph node metastasis

We divided non-curative ER groups into two groups according
to the risk of lymph node metastasis: A—high risk (“positive
lymphatic or/and venous invasion” or “submucosal deep (sm2)
invasion”) and B—low risk (other reasons except high risk of
lymph node metastasis such as intramucosal cancer >30mm
in size with ulcer findings and minute submucosal cancer

The American Journal of GASTROENTEROLOCY
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Table 2. Hazard ratio (HR) and 95% confidence intervals (Cls) of overall survival according to curability

Number of deaths (death

from gastric cancer) rate (%)
Curative ER 33 (1) 84
Non-curative ER with surgery 2(0) 95
Non-curative ER without surgery 24 (4) 63

ASA, American Society of Anesthesiologist; ER, endoscopic resection.

Five-year survival

Crude Multivariable adjusted?
HR 95% Cl HR  95%Cl
1.00 1.00
0.52 0.13-2.17 0.70 0.16-2.98
2.62 1.54-4.46 1.89 1.08-3.28

“Adjusted for age, sex, ASA score, clinical stage of cancer in past history, and past history of diseases (cardiovascular diseases, diabetes mellitus, respiratory diseases,

and others).

s Comparison of survival

0.95

0.90 H

0.85 4

0.80 H

0.75 +
Curative ER

0.70 + ———— Non-curative ER with surgery

0.65 - Non-curative ER without surgery

0.60 +
T T T T T

0 10 20 30 40

T
50 60 70 80 90 100

Time (month)

Figure 2. Survival for elderly patients (overall survival). ER, endoscopic resection.

(sml) >30mm in size). Among the non-curative ER patients,
29 of the 67 high-risk patients (43.3%) underwent additional
surgery compared with only 9 patients of the 53 low-risk patients
(17.0%). Table 3 shows overall survival according to the risk of
lymph node metastasis using ASA score, age, sex, clinical stage
of cancer in past history, and past history of diseases. Overall
5-year survival rate in non-curative ER-A without surgery group
was lowest (52%). There were significant difference in overall and
disease-free survival between the patients with curative ER
(n=308) and non-curative ER-A without surgery group (HR
(95% CI): 3.31 (1.67-6.58), 4.26 (2.20-3.94); Table 3). In the mul-
tivariable analysis using Charlson Index, age, and sex, a statistical
significance was evident in overall and disease-free survival
between the patients with curative ER and non-curative ER-A
without surgery (HR (95% CI): overall survival, 4.15 (2.18-7.89);
disease-free survival, 5.30 (2.85-9.84)).

The American Journal of CASTROENTEROLOCGY

DISCUSSION

Surgery continues to be the mainstay of treatment for gastric can-
cer—with a reported high resection rate (96%) and a low surgi-
cal complication rate (8%) even in elderly patients (11). However,
5-year survival after surgery in elderly patients varies among insti-
tutions, and is reported to be 69-74% for EGC. This is compared
with 5-year survival rates of >90% in young and middle-aged
patients (12). Age-related disease, in fact, is the main etiology of
the relatively low survival in elderly patients. Thus, less invasive
surgical treatment is desirable in the elderly, and ER is attractive
in this respect.

ER targets EGC lesions that have a negligible likelihood of
lymph node metastasis, estimated at < 1% for intramucosal cancer
and <3% for submucosal invasive cancer (4). Several recent studies
have reported that endoscopic submucosal dissection can be
carried out on larger lesions resulting in a high rate of cancer-free

www.amjgastro.com




Endoscopic Resection of Early Gastric Cancer in Elderly

Table 3. Hazard ratio (HR) and 95% confidence intervals (Cls) of overall survival according to the risk of lymph node metastasis

Number of

Number of deaths (death  Five-year survival

subject from gastric cancer) rate (%) Crude Mulfivariable adjusted®
HR 95% ClI HR 95% ClI
Curative ER 308 33 84 1.00 1.00
Non-curative ER-A with surgery 29 1(0) 96 0.36 0.05-2.66 0.54 0.07-4.07
Non-curative ER-B with surgery 9 1(0) 89 0.96 0.13-7.01 1.09 0.15-8.14
Non-curative ER-A without surgery 38 14 (3) 52 4.72 2.52-8.85 331 1.67-6.58
Non-curative ER-B without surgery 44 10 (1) ra | 1585 0.75-3.22 197 0.56-2.47

ASA, American Society of Anesthesiologist; ER, endoscopic resection.

*Adjusted for age, sex, ASA score, clinical stage of cancer in past history, and past history of diseases (cardiovascular diseases, diabetes mellitus, respiratory diseases, and

others).

margin (13,14). Long-term survival of EGC patients undergoing
ER with expanded criteria has been equal to those undergoing ER
with original guidelines (15). Expanded criteria for ER of larger
tumors may benefit elderly patients with EGC (16).

As a general rule, additional surgery should be recommended
for patients when curative ER is not achieved (17), as EGC surgi-
cal outcomes are known to be excellent (11). Our study provides
long-term survival data of EGC in an elderly cohort. We dem-
onstrate the efficacy of curative ER for EGC, showing a similar
5-year survival rate among elderly patients with curative ER and
non-curative ER with surgery. We found that when curative ER
was not achieved, elderly patients appeared to benefit from subse-
quent surgical gastrectomy. Furthermore, patients who had a non-
curative ER without surgery and were established to have a high
risk of lymph node metastasis had the lowest overall 5-year survival
rate of 52%.

It was reported that lymphovascular involvement and massive
submucosal penetration had a significant association with lymph
node metastasis in EGC (18). From our data, there were significant
difference in overall and disease-free survival between the patients
with curative ER and non-curative ER-A without surgery group.
Lymphovascular involvement or massive submucosal penetra-
tion was more frequent in surgical patients than in non-surgical
patients. It is likely that the physician suggested additional surgery
to these patients with high risk of lymph node metastasis. Consid-
ering the patient’s age and the risk of lymph node metastasis in this
recommendation.

Notably, the patients with the non-curative ER without surgery
did not undergo additional surgery primarily due to subjective
measures. Thus, although the treating physician routinely dis-
cussed and recommended radical surgery to all patients with non-
curative ER, individual factors such as comorbid disease, reason
for non-curative ER, age, and patient preference ultimately influ-
enced treatment decisions. These conditions are subjective and
cannot be expressed numerically, and are an inherent limitation of
our retrospective study.

In conclusion, following non-curative ER for ECG, especially
with lymphovascular involvement or massive submucosal penetra-
tion, additional surgery is recommended in elderly patients.

© 2011 by the American College of Gastroenterology
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WHAT IS CURRENT KNOWLEDGE
Endoscopic resection (ER) has been accepted as standard
treatment for early gastric cancers, which have a low risk of
lymph node metastasis.

/ Additional surgery with lymph node dissection should be
recommended for patients when curative ER is not achieved.

Deciding whether or not to pursue gastric surgery or not
is particularly complex in elderly patients who often have
comorbidities and limited life expectancy.

WHAT IS NEW HERE

A significant difference in overall and disease-free survival
was evident between the patients with curative endoscopic
resection (ER) and non-curative ER without surgery (hazard
ratio (95% confidence interval): 1.89 (1.08-3.28), 2.30
(1.35-3.94)).

Overall and disease-free survival of non-curative ER with
“positive lymphatic or/and venous invasion” or “submu-
cosal deep (sm2) invasion” are lowest.

After non-curative ER for early gastric cancer, especially
with lymphovascular involvement or massive submucosal
penetration in historical findings, additional surgery is
necessarily even in elderly patients.
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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-IIa, O-IIb,
or 0-Ilc) in 39, and mixed type (0-IIa + IIc or O-IIc + IIa)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 EGIJ
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- 14 (19)

0-IIa 8 (11)

0-1Tb 1(1)

0-Ilc 30 (41)

0-ITa 4 TIc 17 (23)

0-Tc + Tla 3 (4)

O-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
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Table 2 Correlation between

clinicopathological findings and e k. ¥ Yioe
invasion depth Mucosal Submucosal
(n = 33) (n = 40)
Age, mean + SD (years) 633+ 11.5 64.3 + 12.5 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+1.7 <0.01
Endoscopic macroscopic type (%)
SD Standard deviation, NS not Polypoid type (0-I) 3(21) 11 (79) <0.01*
significant Non-polypoid type without mixed type 27 (69) 12 (31)
* Significantly different from (0-ITa, O-1Ib or 0-IIc)
non-polypoid type without Mixed type (0-Ia + Ic or 0-Ilc + Ila) 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-Ila, 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 12 test, Fisher’s exact test,
or Student’s 7 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 0-IIc) lesions had a
significantly lower risk for SM invasion than polypoid type
(0-I) and mixed type (0-Ila 4 Ilc or O-Ilc + Ila) lesions
(Table 2; see images in Figs. 2, 3, 4). When polypoid type
lesions were subdivided into sessile (0-Is) and pedunculated

@ Springer

(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-Ilc) 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-ITa, 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 + Ilc or
0-IIc + IIa) lesions. In the polypoid type lesions, the risk
for SM invasion was significantly lower for the peduncu-
lated subtype (0-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

@ Springer

Fig. 5 a Endoscopic image reveals a polypoid type, pedunculated
subtype (0-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,
x100)

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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