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Table 3 Difference of patients who underwent endoscopy with/without cessation

With cessation (n=724) Without cessation {n = 246) Pvalue
Age lyears) 719278 702 =89 NS
Gender (M : F) 532:192 183:63 NS
Number of agents <0.05
Single-agent 620 184
Multi-agents 104 62
Two agents 85 56
Three agents 11 3
More than four agents 8 3
Maodality < 0.05
Esophagogastroduodenoscopy 511 194
Colonoscopy 213 52
Endoscopic procedures <0.05
Non-invasive procedures 385 204
Biopsy 268 40
Mucosal resection 71 2
Prophylactic antacid agent NS
None 377 114
Proton pump inhibitor 170 65
H2 receptor antagonist 81 33
Others 96 34
NS, Not significant.
hundred and ninety-one patients (19.7%) received warfarin as 300
anticoagulants. The most common antiplatelet agent was aspirin in 271
563 patients (58.0%), followed by clopidogrel, eicosapentacnoic )
acid preparation, and cilostazol. Four hundred and seventy-nine cv(;/;tohnc;;
patients (49.4%) received agents for peptic ulcer healing including 250 stenting
349 patients (36.0%) on proton pump inhibitors (24.2%) or H2 216 48%
receptor antagonists (11.8%). e
200
Proportion of pre-existing comorbidities 164
of patients , 156
The most common comorbidity requiring anticoagulants or anti- 150
platelet agents was ischemic heart disease in 271 patients (27.9%),
followed by cerebrovascular disturbance and arrhythmia in 216
(22.3%) and 164 patients (16.9%), respectively (Fig. 2). Among 100 94
271 patients with ischemic heart disease, 141 patients (52.1%) had .
undergone implantation of a mechanical stent in a coronary artery.
Cessation period ‘ 50 38
The histograms of cessation periods before endoscopy are shown
in Figure 3. Most patients underwent endoscopy without cessation 0

or after a cessation period of 6-7 days (58.5%). For further analy-
sis, histograms of the cessation period in patients receiving war-
farin, aspirin, ticlopidine, and a combination of aspirin and
ticlopidine are shown in Figure 4.

Among 970 patients, valid responses were obtained from 941
patients. The cessation period after endoscopy is shown in
Figure 5. Among 572 patients who underwent endoscopy without
invasive procedures, 505 patients (88.3%) restarted these agents
within 2 days. On the other hand, among 369 patients who under-
went endoscopy with invasive procedures, 316 patients (85.6%)
restarted within 4 days.

Journal of Gastroenterology and Hepatology 26 (2011) 14341440

Figure 2 Comorbidities of 970 patients. i, ischemic heart disease; -,
cerebrovascular disturbance; ., arrhythmia; 7, peripheral vascular dis-
turbance; ., valvular heart disease; ., other disease.

Specialty of physicians who determined
cessation periods

Cessation periods before endoscopy were determined by non-
gastroenterologists for 51% of patients. For 49% of patients, the
cessation period before endoscopy was determined by gastroen-
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Figure 3 Cessation periods before endoscopy for 970 patients receiv-
ing single- or multi-agent therapies. [, mult-agent; [J, single-agent.
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Figure 4 Cessation periods before endoscopy for patients receiving

warfarin (WFR), aspirin (ASP), ticlopidine (TPD), or a combination of
aspirin and ticlopidine. B, WFR; [0, ASP; [0, TPD; [, ASP + TPD.

terologists (Fig. 6). By contrast, for 78% of the patients, cessation
periods after endoscopy were determined by gastroenterologists,
including endoscopists.

Complications

In this study, two patients experienced major complications that
might be related to thromboembolic events or gastrointestinal
bleeding (Table 4). One patient on warfarin for arrhythmia
restarted warfarin on the third day after colonic EMR and experi-
enced hematochezia on the fourth day. This patient underwent
endoscopic clipping and recovered well. The other patient had
previously undergone pacemaker implantation for arrhythmia and
died due to sudden onset ventricular tachycardia on the 14" day
after endoscopy without any invasive procedures. This patient
continued clopidogrel during the periendoscopic period. The 95%
confidence interval of the major complication rate of all patients
taking these agents is estimated to be 0.0-0.7%.
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Figure 5 Cessation periods after endoscopy with or without invasive
procedures for 941 patients. B, without invasive procedure; [, with
invasive procedure.

Before endoscopy

After endoscopy

Figure 6 Specialties of doctors who determined cessation periods
before and after endoscopy. B, gastroenterology specialist; B, cardiol-
ogy specialist; B, neurology specialist; &, orthopedic specialist; (3, other
specialist.

Procedures without cessation

Invasive procedures were performed without cessation in 42
patients (two resections and 40 biopsies in 35 EGDs and seven
CSs). Both resections were performed in CSs. Among these, no
patient experienced major bleeding complications. The 95% con-
fidence interval of the major complication rate in patients who
underwent invasive procedures without cessation is estimated to be
0.0-8.4%.

Discussion

Previous studies revealed the current clinical daily practice con-
cerning management of antithrombotics in a single but high
volume endoscopy center.'*? Confusion in clinical daily practice
might be the result of low permeation of the guideline, and the
same may be true throughout Japan. Generally, absence of a
unified guideline may create a confusing situation about manage-
ment of antithrombotic agents during the periendoscopic period in
Japan.
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Table 4 Profile of patients who experienced major complications in this study

No. Age (years) Gender Co-morbidity — Agents Cessation (days) Modality ~ Procedure  Complication Treatment
Before After

1 61 M Arrythmia WFR 5 3 CS EMR Hematochezia on 4® day  Clipping

2 85 M Arrythmia cP 0 0 EGD No CPA on 14™ day CPR

CP, clopidogrel; CPA, cardiopulmonary arrest; CPR, cardiopulmonary resuscitation; CS, colonoscopy; EGD, esophagogastroduodenoscopy; EMR,

endoscopic mucosai resection; WFR, warfarin.

Although the JGES guideline recommends 3 days for aspirin,
5 days for ticlopidine, and 7 days for combination therapy with
both, most patients discontinued these agents for 0 or 7 days. This
tendency means that most physicians order 7 days’ cessation uni-
formly for patients with a low thromboembolic risk state. We
speculate that this length of cessation was determined by consid-
ering the lifetime of the platelet. Consequently, permeation of the
cessation period recommended in the JGES guideline is low. In
other words, lack of evidence to support the guideline might create
a low permeation because the cessation period recommended in
the JGES guideline is based upon only one article."?

This study revealed complications in patients taking these
agents during the periendoscopic period. Only one major bleeding
complication was observed in this study. Although this case
required endoscopic hemostasis, this case recovered well with no
blood transfusion. On the other hand, the other complication was
a severe and lethal cardiogenic event. Even though this case under-
went endoscopy without cessation and was not finally diagnosed
as a thromboembolic complication, this case demonstrates the
severity of cardiogenic events that can occur in a high thromboem-
bolic risk state. By contrast, no bleeding complications were
observed among 42 patients that underwent invasive procedures
without cessation even though many endoscopists might hesitate
to perform invasive procedures for patients receiving antithrom-
botic agents as shown in Table 3.

It is difficult to conclude that thromboembolic complications
can result in a more severe outcome than bleeding complications
based on this study alone. However, 3 of 13 representative endo-
scopists at different institutions experienced thromboembolic
complications during the cessation period."” Among them, one
endoscopist experienced a lethal outcome due to thromboembolic
complications although none of the 13 endoscopists experienced a
lethal outcome due to bleeding complications. Furthermore, Sung
7 et al. recently reported that continuation of low-dose aspirin for
patients with peptic ulcer bleeding may increase the risk for recur-
rent bleeding but reduces mortality rates.”” Additionally, postpro-
cedural bleeding events in the periendoscopic period are not
increased in anticoagulated patients.” Considering the severity of
thromboembolic complications during the cessation period and the
absence of solid evidence for racial differences of bleeding risk
and thromboembolic risk, less invasive procedures or biopsies
might be feasible for Asians as the Western guidelines recommend.

This study also revealed an important clue about restart of
these agents after endoscopy. In most guidelines, including the
JGES guideline, restart of antithrombotic therapy is recom-
mended shortly after endoscopy as low risks of bleeding are con-
firmed after endoscopy depending on procedure-specific
circumstances. However, there are no solid criteria to judge

Jourmnal of Gastroenterology and Hepatology 26 {2011) 1434-1440

restart. In this study, approximately 86% of patients who under-
went invasive procedures after a cessation period restarted these
agents within 4 days. Among them, 37% of patients restarted
these agents on the day of or the day after endoscopy. Consider-
ing the low rate of bleeding complications in this study, restart of
therapy within 4 days or sometimes within 2 days can be reason-
able for outpatient procedures.

The limitation of this study is its small number of participants
and low complication rate, although we conducted a multicenter
study to recruit about 1000 patients. As a result, the confidence
interval is too wide to evaluate safety, particularly for the compli-
cation rate in patients undergoing invasive procedures.

In summary, this multi-center study revealed a confusing clini-
cal situation due to absence of a unified guideline in Japan. It is
mandatory to establish a unified guideline based upon solid evi-
dence in close coordination between endoscopists and non-
gastroenterology physicians. Although cessation before biopsy
may be dispensable for Asians or Japanese people, we need further
evidence to support this proposal.

Acknowledgments

The authors sincerely thank Dr Chika Kusano, Dr Takuji Gotoda,
Dr Naoki Ishii, Mrs Hama Ito, Dr Tetsuya Ohira, Dr Dai Hirasawa,
Dr Tomoki Michida, Dr Ken Ohata, Dr Masanori Nakamura, Dr
Naohisa Yahagi, and Dr Masao Ichinose for assistance with this
study.

Competing interests

This study design was discussed by participants at the 1lth
meeting of Tokyo Gastrology Clinical Diagnosis Conference
(TGCDC), supported by Eisai Co. and the contents were partially
presented at the 15th TGCDC meeting, Tokyo, Japan, on 27
August, 2010.

References

1 Antiplatelet Trialists” Collaboration. Collaborative overview of
randomised trials of antiplatelet therapy—I: prevention of death,
myocardial infarction, and stroke by prolonged antiplatelet therapy in
various categories of patients. BMJ 1994; 308: 81-106.

Diener HC, Cunha L, Forbes C, Sivenius I, Smets P, Lowenthal A.
European stroke prevention study. 2. Dipyridamole and
acetylsalicylic acid in the secondary prevention of stroke. J. Neurol.
Sci. 1996; 143: 1-13.

Yusuf S, Zhao F, Mehta SR, Chrolavicius S, Tognoni G, Fox KK.
Effects of clopidogrel in addition to aspirin in patients with acute

[+

L

1439

© 2011 Journal of Gastroenterology and Hepatology Foundation and Blackwell Publishing Asia Pty Ltd




Antithrombotic therapy in the periendoscopic period

h

o

oo

O

coronary syndromes without ST-segment elevation. N. Engl. J. Med.
2001; 345: 494-502.

Shinohara Y, Gotoh F, Tohgi H er al. Antiplatelet cilostazol is
beneficial in diabetic and/or hypertensive ischemic stroke patients.
Subgroup analysis of the cilostazol stroke prevention study.
Cerebravasc. Dis. 2008; 26: 63-70.

Baigent C, Blackwell L, Collins R ez al. Aspirin in the primary and
sccondary prevention of vascular disease: collaborative meta-analysis
of individual participant data from randomised trials. Lancer 2009;
373: 1849-60.

Weil J, Colin-Jones D, Langman M et al. Prophylactic aspirin and
risk of peptic uicer bleeding. BMJ 1995; 310: 827-30.

Sorensen HT, Mellemkjaer L, Blot W7 ez al. Risk of upper
gastrointestinal bleeding associated with use of low-dose aspirin.
Am. J. Gastroenterol. 2000; 95: 2218-24.

Hallas J, Dall M, Andries A er al. Use of single and combined
antithrombotic therapy and risk of serious upper gastrointestinal
bleeding: population based case-control study. BMJ 2006; 333:
726-30.

Taha AS, Angerson WJ, Knill-Jones RP, Blatchford O. Upper
gastrointestinal mucosal abnormalitics and blood loss complicating
low-dose aspirin and antithrombotic therapy. Aliment. Pharmacol.
Ther. 2006; 23: 489--95.

Fujishiro M, Oda I, Yamamoto Y er al. Multi-center survey
regarding the management of anticoagulation and antiplatelet therapy
for endoscopic procedures in Japan. J. Gastroenterol. Hepatol. 2009;
24: 214-18.

Ono S, Fujishiro M, Hirano K ez al. Retrospective analysis on the
management of anticoagulants and antiplatelet agents for scheduled
endoscopy. J. Gastroenterol. 2009; 44: 1185-9.

Ono S, Fujishiro M, Kodashima S ez al. Controversy on the
management of anticoagulants and antiplatelet agents for scheduled
endoscopy. Dig. Endosc. 2011; 23: 1-4.

1440

14

17

21

S Ono et al.

Lee SY, Tang SI, Rockey DC er al. Managing anticoagulation and
antiplatelet medications in GI endoscopy: a survey comparing the
East and the West. Gastrointest. Endosc. 2008; 67: 1076-81.
Ogoshi K, Kaneko E, Tada M et al. The management of
anticoagulation and antiplatelet therapy for endoscopic procedures.
Gastroenterol. Endosc. 2005; 47: 2691-5.

Zuckerman M1, Hirota WK, Adler DG et al. ASGE guideline: the
management of low-molecular-weight heparin and nonaspirin
antiplatelet agents for endoscopic procedures. Gastrointest. Endosc.
2005; 61: 189-94.

Napoleon B, Boneu B, Maillard L et al. Guidelines of the French
Society for Digestive Endoscopy (SFED). Endoscopy 2006; 38:
632-8.

Veitch AM, Baglin TP, Gershlick AH, Harnden SM, Tighe R,
Cairns S. Guidelines for the management of anticoagulant and
antiplatelet therapy in patients undergoing endoscopic procedures.
Gur 2008; 57: 1322-9.

Anderson MA, Ben-Menachem T, Gan SI ef ol. Management of
antithrombotic agents for endoscopic procedures. Gastrointest.
Endosc. 2009; 70: 1060-70.

Komatsu T, Tamai Y, Takami H, Yamagata K, Fukuda S,
Munakata A. Study for determination of the optimal cessation period
of therapy with anti-platelet agents prior to invasive endoscopic
procedures. J. Gastroenterol. 2005; 40: 698-707.

Sung JJ, Lau JY, Ching JY et al. Continuation of low-dose aspirin
therapy in peptic ulcer bleeding: a randomized trial. Ann. Intern.
Med. 2010, 152: 1-9.

Gerson LB, Michaels L, Ullah N, Gage B, Williams L. Adverse
events associated with anticoagulation therapy in the periendoscopic
period. Gastroitest. Endosc. 2010; 71: 1211-17.e2.

Journal of Gastroenterclogy and Hepatology 28 (2011) 1434-1440

© 2011 Journal of Gastroenterology and Hepatology Foundation and Blackwell Publishing Asia Pty Ltd



Should Elderly Patients Undergo Additional Surgery
After Non-Curative Endoscopic Resection for Early
Gastric Cancer? Long-Term Comparative Outcomes

Chika Kusano, MD, PhD*, Motoki lwasaki, MD, PhD?, Tonya Kaltenbach, MD, PhD2, Abby Conlin, MD*, Ichiro Oda, MD® and
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.

METHODS: 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.

RESULTS: 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)).

CONCLUSIONS: 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.

Am ] Gastroenterol 2011; 106:1064-1069; doi:10.1038/ajg.2011.49; published online 15 March 2011

INTRODUCTION pathological evaluation of the resected specimen is used to stratify

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
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 alow risk of lymph node metastasis. Following ER, meticulous

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.
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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Endoscopic Resection of Early Gastric Cancer in Elderly

Absolute indications for ER on pretreatment evaluation:

(1) Well or moderately differentiated histology using biopsy samples

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

(3) Less than 3 cm in diameter with ulcer fibrosis

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

!

Endoscopic resection: n=428 (elderly only)

|

Histological assessment

!

Curactive resection: n=308

| l

Guideline criteria Expanded criteria

! l

Follow-up

Close follow-ui
EGD: once a year &

EGD: once a year

CT or EUS: twice a year
Tumor marker: twice a year

|

Non-curactive resection: n=120

| 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

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.

| D
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).

© 2011 by the American College 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 um, sm1), differentiated type, no lymphatic
or/and venous invasion, and tumor <3 cm 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 x* 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

The American journal of GASTROENTEROLOGY
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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).

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=28).

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

The American Journal of GASTROENTEROLOGY

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) 76.9 (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 (8.5)

Respiratory diseases 6(1.9) 1(2.6) 3(3.7)

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

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

3 0 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 Society 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% (1 =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 lymph 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—Ilow risk (other reasons except high risk of
lymph node metastasis such as intramucosal cancer >30mm
in size with ulcer findings and minute submucosal cancer
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Hazard ratio (HR) and 95% confidence intervals (Cls) of overall survival according to curability

Number of deaths (death

Five-year survival

from gastric cancer) rate (%) Crude Multivariable adjusted®
HR 95% Ci HR 95% CI
Curative ER 33 (1) 84 1.00 1.00
Non-curative ER with surgery 2 (0) 95 0.52 0.13-2.17 0.70 0.16-2.98
Non-curative ER without surgery 24 (4) 63 2.62 1.54-4.46 1.89 1.08-3.28

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).

St Comparison of survival

0.95 o

0.80

0.85 +

0.80 +

0.75 +

Curative ER

0.70 Non-curative ER with surgery

0.65 4 ———— Non-curative ER without surgery

0.60 +

T T T T T

0 10 20 30 40

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)).

© 2011 by the American College of Gastroenterology

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
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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 Multivariable adjusted*
HR 95% ClI HR 95% Cl
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) 71 1.65 0.75-3.22 1.17 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- Studv Hishliol
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%.
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WHAT IS CURRENT KNOWLEDGE
’ Endoscopic resection (ER) has been accepted as standard

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.

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.

V4 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.

In conclusion, following non-curative ER for ECG, especially REFERENCES
with lymphovascular involvement or massive submucosal penetra- 1. McKenna R]. Clinical aspects of cancer in the elderly. Treatment decisions,
tion, additional surgery is recommended in elderly patients. treatment choice, and follow up. Cancer 1994;74:2107-17.
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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, 0-IIb,
or 0-IIc) in 39, and mixed type (0-ITa + IIc or 0-Ilc + 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 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 £ 120
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 3 4)

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

0-1 14 (19)

0-ITa 8 (11)

0-IIb 1(1)

0-Ilc 30 (41)

0-Ta + Ilc 17 (23)

0-IIc + Ma 34

0-1IT 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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Tgb}e 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 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) 1454+75 24.5 & 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-IIa, O-IIb or O-IIc)
non-polypoid type without Mixed type (0-Tla + Ilc or 0-Iic + 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, 0-IIb,
0-IIc and O-IIT) 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 y” 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, 0-IIb or 0O-IIc) lesions had a
significantly lower risk for SM invasion than polypoid type
(0-I) and mixed type (0-Ila + IIc or O-Ilc + ITa) 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-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-ITa + 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)

@ Springer
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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,
x100)

significantly smaller than SM lesions. Non-polypoid type
without mixed type (0-ITa, O-ITb or O-IIc) lesions had a
significantly lower risk for SM invasion compared to
polypoid type (0-I) and mixed type (0-IIa 4 Ilc or
0-Ilc 4+ 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

‘2_] Springer

Fig. 5 a Endoscopic image reveals a polypoid type, pedunculated
subtype (0-Ip) lesion at the EGIJ. 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
SM1 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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Abstract

Background Intramucosal and minute submucosal (M-SM1;
<500 pm in depth) differentiated gastric cancers, which
have a negligible risk of lymph node metastasis, are the
targets for endoscopic resection. However, there have been
few reports about the endoscopic distinction between these
cancers and cancers with deeper submucosal invasion
(SM2; >500 pm in depth). The aim of this retrospective
study was to analyze the differences in the endoscopic
features between M-SM1 and SM2 cancers, and to develop
a simple scoring model to predict the depth of these early
gastric cancers.

Methods We analyzed 853 differentiated early gastric
cancers treated endoscopically or surgically as a derivation
group. Endoscopic images were reviewed to determine the
relationship between depth of invasion and the following
endoscopic features: tumor location, macroscopic type,
tumor size, and endoscopic findings (remarkable redness,
uneven surface, margin elevation, ulceration, and enlarged
folds). Secondly, we created a depth-predicting model
based on the obtained data and applied the model to 211
validation samples.
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Results  On logistic regression analysis, tumor size more
than 30 mm, remarkable redness, uneven surface, and margin
elevation were significantly associated with deeper submu-
cosal cancers. A depth-predicting score was created by
assigning 2 points for margin elevation and tumor size more
than 30 mm, and 1 point for each of the other endoscopic
features. When validation lesions of 3 points or more were
diagnosed as deeper submucosal cancers, the sensitivity,
specificity, and accuracy as evaluated by three endoscopists
were 29.7-45.9, 93.1-93.7, and 82.5-84.8%, respectively.
Conclusions The depth-predicting score could be useful
in the decisions on treatment strategy for differentiated
M-SM1 early gastric cancers.

Keywords
Endoscopy

Early gastric cancer - Depth - Diagnosis -

Introduction

Endoscopic resection in patients with early gastric cancer
(EGC) is less invasive and more economical than con-
ventional surgery. The negligible incidence of lymph node
metastasis in certain stages of EGC means that, in selected
cases, patients can be cured with such therapies. Gotoda
et al. [1] concluded that among 5265 patients who under-
went gastrectomy, there was no lymph node involvement in
differentiated mucosal (M) gastric cancers without lym-
phatic or vessel invasion when the cancers were smaller
than 3 cm in diameter with ulceration, or any size with-
out ulceration. Differentiated minute submucosal (SM1,
<500 pum in depth) cancers without lymphatic or venous
involvement and cancers smaller than 3 cm also showed no
lymph node involvement [1]. The endoscopic submucosal
dissection (ESD) technique using an insulation-tipped
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diathermic knife or other endo-knives could technically
achieve one-piece resection for such lesions [2-7]. It is
important to distinguish M-SM1 cancers from deeper
submucosal (SM2; >500 pm in depth) cancers, which have
the possibility of lymph node metastasis, for making the
proper decision on treatment strategy.

Thus, preoperative determination of the depth of inva-
sion is important. Although the usefulness of endoscopic
ultrasonography (EUS) has been reported, with this
modality it is impossible to distinguish M-SM1 from SM2
definitively [8, 9]. Conventional endoscopy is the initial
route of EGC detection, but there have been few reports
comparing the endoscopic features of EGC stages M-SM1
and SM2. Furthermore, no objective criteria regarding the
depth of invasion exist, and many endoscopists diagnose
based on their own experiences. The aim of this retro-
spective study was to analyze the differences in the endo-
scopic features between M-SM1 and SM2, and to develop a
simple model to predict the depth of these EGCs.

Materials and methods
Analyzed lesions and review methods

A total of 880 consecutive differentiated EGCs were trea-
ted endoscopically or surgically between 2001 and 2003 at
the National Cancer Center Hospital in Tokyo. Twenty-
seven lesions were excluded because precise endoscopic
findings could not be depicted [eight detected in remnant
stomach, six after esophagectomy, six local recurrences
after endoscopic mucosal resection (EMR), five with
insufficient endoscopic images, one with a tattoo, and
another with an endo-clip artifact].

The remaining 853 differentiated EGCs (M 592, SM1 111,
SM2 150, mean patient age of 65.6 years, 686 male and 167
female patients) were analyzed as a derivation group. An
endoscopist (S.A.), experienced with more than 5000 gas-
troscopies, reviewed conventional endoscopic images without
histological information about depth. The following charac-
teristics were evaluated: tumor location (upper, middle, and
lower), tumor size (mm), macroscopic type, and five other
endoscopic findings that are widely accepted as markers of
deeper submucosal invasion among Japanese endoscopists,
with some minor variations (remarkable redness, uneven sur-
face, margin elevation, ulceration, and enlarged folds) [ 10, 11].

Subsequently, we made a simple and practical scoring
model (depth-predicting score, DPS) to distinguish M-SM1
from SM2 cancers, based on the analyzed data in the
derivation group. Three endoscopists (S.A., T.K., and K.T.,
each experienced with more than 5000 gastroscopies)
evaluated the endoscopic findings and investigated the
sensitivity, specificity, and accuracy of our DPS in our
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validation set, consisting of 211 differentiated EGCs trea-
ted between January and June in 2000 at our hospital.

Conventional white-light endoscopy (video-endoscope
Q240 or Q260; Olympus Medical Systems, Tokyo, Japan)
was used for pretreatment endoscopic examination. In
addition, surface details were enhanced by indigo-carmine
chromoendoscopy.

Definitions

The EGC macroscopic and histological types in the enrolled
patients were decided according to the Japanese classifica-
tion of gastric carcinoma [12]. We divided the macroscopic
types into three groups: ITa (elevated lesions such as 0 I, 0 I1a,
and 01 4 IIa), IIc (depressed lesions such as 0 Ilc, 0 TIc + TII,
and O IIT + IIc), and Ila + IIc (combined type, such as
01Ia + IIcand 0 IIc + IIa). Histological type was diagnosed
based on the predominant tumor pattern and then divided into
two types; differentiated type and undifferentiated type. Well
differentiated, moderately differentiated, and papillary ade-
nocarcinoma were defined as differentiated type.

We described five endoscopic features in this study.
Remarkable redness was defined as a reddish area similar to
regenerative epithelium (Fig. 1). Nodulations in the tumor’s
surface were considered an uneven surface (Fig. 2). Margin
elevation referred to the finding of a protruding edge
surrounding the tumors, including submucosal tumor
like component with a limited amount of air insufflation
(Fig. 3a,b). Either a scar or an ulcerative area within the tumors
was evaluated as ulceration (Fig. 4). Finally, enlarged folds
included any thickened or merged convergent folds (Fig. 5).

Statistical methods

To identify the variables that were significantly more
common in SM2, the endoscopic data were initially

Fig. 1 Remarkable redness:
redness inside the lesion

endoscopic picture shows unusual
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Fig. 2 Uneven surface: nodular mucosa can be seen

Fig. 3 a Margin elevation: endoscopic picture of surrounding
elevation. b Margin elevation: endoscopic picture of submucosal
tumor like component can be demonstrated from the view with a
limited amount of air insufflation

evaluated with Student’s ¢ test for tumor size and the 3 test
for other endoscopic features. We then entered the candi-
date variables into a logistic regression analysis.

Fig. 4 Ulceration: endoscopic picture of ulceration

Fig. 5 Enlarged folds: thickened or merged folds can be seen toward
the inside of the lesion

Endoscopic features independently and statistically asso-
ciated with SM2 penetration were selected as examination
items for the DPS. The relative weighting of each DPS
variable was based on its f[-coefficient in the logistic
regression analysis. The significance level was set at 5%
for each analysis. A p value of <0.05 was considered
significant.

Results

Analysis of endoscopic features

Table | shows the histological and therapeutic character-
istics of both the derivation and validation groups. There
were no significant differences between the two groups in

the depth of invasion, histological type, or treatment
strategies.
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Table 1 Histological and therapeutic characteristics

Table 2 Endoscopic comparison between M-SM1 and SM2 in der-
ivation group

Derivation Validation p value
group group M-SM1 SM2 p value
(n = 853) (n = 211) (n = 703) (n = 150)
Depth (M-SM1/SM2) 703/150 175/36 NS* Location
Histological type U 134 38
Well 732 185 NS* M 257 35 NS*
Moderately 109 25 155 312, 17
Papillary 12 1 Tumor size (mm)
Treatment Mean, range 19.2 (3-120) 31.6 (5-120) <0.0001**
EMR/ESD 632 171 NS* Macroscopic type
Surgery 221 40 ITa 178 30
M-SM1 intramucosal and minute submucosal (<500 pm in depth) Be 438 88
cancers, SM2 deeper submucosal (>500 pm in depth) cancers, well la + Ic 67 32 <0.0001*
well-differentiated adenocarcinoma, moderately moderately differ- Endoscopic features
entiated a'denocarcinoma, p.apillmy papillary afienocarcinoma, EMR, Remarkable redness 160 (22.8%) 70 (46.7%) <0.0001*
endoscopic mucosal resection, ESD endoscopic submucosal dissec-
tiors, S 1ok sigrificany Uneven surface 72 (102%) 47 (313%)  <0.0001*
* 52 test Margin elevation 110 (15.6%) 82 (54.7%) <0.0001*
Ulceration 152 (21.6%) 57 (38.0%) <0.0001*
Enlarged folds 7 (1.0%) 11 (7.3%) <0.0001*
In the derivation group, there was no significant differ- U upper, M middle, £ lower
ence in tumor location between M-SM1 and SM2. SM2 % 42 test, ** Student’s f test
gastric cancers were significantly larger and were charac-
terized as ITa + Ilc. According to the endoscopic features,
we also found statistically significant differences in
remarkable redness, uneven surface, margin elevation, 1.00
ulceration, and enlarged folds (Table 2).
The tumor size cutoff was set at 30 mm with a cross
point between the receiver operating characteristic (ROC)
curve against SM2 and the 45° line, which represented the Sl
ROC curve of a test whose decision ability is no better than
chance (Fig. 6). Tumor size more than 30 mm was deter- *?
mined as a variable in multivariate analysis. E’ 50 -
In the logistic regression analysis, tumor size (more than a - 30mm
30 mm), macroscopic type, and endoscopic features which %
were significantly more common in SM2 by univariate
analysis were investigated. As a result, margin elevation, 25 4
tumor size (more than 30 mm), remarkable redness, and
uneven surface were significantly associated with SM2
EGCs (Table 3).
0.00 5
Establishment of depth-predicting score 0.00 25 0 A3 1.0
1 - specificity

The DPS was created based on the above results. One point
was given for remarkable redness and uneven surface,
while margin elevation and tumors more than 30 mm were
scored with 2 points because the relative magnitude of the
p-coefficient was roughly twice that of other variables.
Thus, the range of the resulting DPS was 0-6 points
(Table 4). A total of 3 points was defined as the cutoff
between M-SM1 and SM2. This was done in order to
balance the power for SM2 selection and minimize the
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Fig. 6 Receiver operating characteristic curve for tumor size and the
sensitivity of submucosal cancers >500 pm in depth (SM2): the
arrow (30-mm diameter) shows the cutoff point between intramucosal
and minute submucosal <500 pm in depth (M-SM1) and SM2
cancers

population for overtreatment. The sensitivity, specificity,
and accuracy of the proposed DPS were 57.3% (95%
confidence interval [CI] 49.4-65.3%), 86.2% (95% CI



