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Abstract

AIM: To assess the clinicopathologic characteristics,
risk factors, and prognosis for synchronous multiple
early gastric cancer (SMGC).

METHODS: A total of 146 patients with SMGC and
1194 patients with single gastric cancer who had under-
gone gastrectomy between 1989 and 2008 were retro-
spectively analyzed to determine their clinicopathologic
characteristics and postoperative survival. Tumors were
classified into groups on the basis of location and histol-
ogy. Smoking habits were evaluated using the Brinkman
index. Clinical and pathological factors were compared
using either Fisher’s exact test or Pearson’s y° test.
Logistic regression analysis was performed to identify
independent risk factors. Survival rate was calculated
using the Kaplan-Meier method.

RESULTS: SMGCs accounted for 10.9% of gastric can-
cer cases and occurred predominantly in elderly male
patients with a family history of gastric cancer who were
both smokers and drinkers. These tumors were typically

(4 9

Boishidengs  WIG | www.wjgnet.com

macroscopically elevated and histologically differenti-
ated. There were no significant differences between
SMGC and single gastric cancer patients with respect to
tumor location, tumor size, lymph node metastasis, the
number of metastatic lymph nodes, venous invasion, or
tumor stage (P = 0.052, P = 0.347, P = 0.595, P = 0.805,
P = 0.559, and P = 0.408, respectively). Further, there
was no significant difference in postoperative survival
between the patient groups (P = 0.200). Of the 146
SMGC patients, a single patient had remnant cancer.

CONCLUSION: A careful preoperative endoscopy is
necessary for patients who are at high risk of SMGC,
and minimally invasive treatment may be indicated in
some cases.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: This study compares the clinicopathologic
characteristics of synchronous multiple gastric cancer
(SMGC) and single gastric cancer, Further, we identi-
fied risk factors for SMGC and assessed whether they
can be treated with a minimally invasive approach. We
found that SMGC occurred predominantly in elderly
male patients who had a family history of gastric can-
cer, and who were both smokers and drinkers. The tu-
mors were macroscopically elevated and histologically
differentiated. Lymph node metastasis and vascular
invasion were equally prevalent, and there was no sig-
nificant difference in postoperative survival between
these patient groups. We suggest minimally invasive
approach may be applicable.

Isobe T, Hashimoto K, Kizaki J, Murakami N, Aoyagi K, Kou-
fuji K, Akagi Y, Shirouzu K. Characteristics and prognosis of
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INTRODUCTION

Due to the recent technical advances in endoscopic ex-
aminations, the number of patients with synchronous
multiple gastric cancer (SMGC) has increased, and
SMGC has been reported to account for 6%-14% of all
gastric cancer cases' . A previous study reported that
multiple gastric cancers have several clinicopathologic
features, including incidence in old age, well differentiated
tumors, and early stage tumors, and that the prognosis is
similar to that of single gastric cancers". Minimally inva-
sive resection procedures, such as endoscopic mucosal re-
section (EMR), endoscopic submucosal dissection (ESD),
and laparoscopic surgery, are known to improve the qual-
ity of life of early gastric cancer patients™. However,
the presence of SMGC may increase the risk of missing
a remnant gastric lesion and may make it more difficult
to determine the range of gastrectomy required. Further-
more, it is unclear whether the same indication criteria for
endoscopic resection can be applied to SMGC because
comparative studies on the incidence of recurrence and
prognosis between multiple and single gastric cancers are
limited. The aim of this study was to compare the clini-
copathologic characteristics between SMGC and single
gastric cancet, to identify risk factors for SMGC, and to
assess whether SMGC can be safely treated with a mini-
mally invasive approach.

MATERIALS AND METHODS

SMGC was defined in accordance with Moertel’s crite-
ria” as follows: (1) each lesion must have a pathologically
proven malignancy; (2) all lesions must be clearly sepa-
rated by intervals of microscopically normal gastric wall;
and (3) the possibility that one of the lesions represents
a metastatic tumor must be ruled out beyond any reason-
able doubt. Between 1989 and 2008, we identified a total
of 1406 patients who underwent gastric resection surgery
for eatly gastric cancer at the Department of Surgery at
Kurume University School of Medicine. The patients
were excluded from the study if they had undergone
gastrectomy after neoadjuvant chemotherapy, if they had
surgery after EMR or ESD, or if they had gastric cancer
in the remnant stomach after a previous gastrectomy.
Therefore, a total cohort of 1340 patients with gastric
cancer was analyzed. Microscopic examination of surgi-
cally resected specimens revealed SMGC in 146 patients
(group A) and a single gastric cancer in the remaining
1194 patients (group B). We retrospectively analyzed the
patients’ clinicopathologic characteristics, including age,
sex, family history, the presence of cancer in other organs
(synchronous or metachronous), smoking and drinking
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habits, tumor location, tumor size, macroscopic type, his-
tological type, depth of invasion, number of metastatic
lymph nodes, lymphovascular invasion, and tumor stage
as defined by the Japanese Classification of Gastric Cat-
cinoma (3" English edition)™. The design of this study
and the procedures for obtaining informed consent were
based on the principles of the Declaration of Helsinki.
Our study was approved by The Ethical Committee of
Kurume University (No. 13091).

Tumors were classified into groups based on whether
they were located in the upper (U), middle (M), or lower
(L) third of the stomach, and the mactroscopic type of
each cancer was classified as | (protruding), a (super-
ficial, elevated), I b (flat), I ¢ (superficial, depressed), 1l
(excavated), or a combination of these (I + Ila, lla +
Oc, Oc + IIa, or Ic + II). All cases were regrouped
into the elevated, flat, depressed, or mixed type. The his-
tological type was classified as either differentiated (papil-
lary adenocatcinoma, well-differentiated and moderately
differentiated adenocarcinomas) or undifferentiated
(pootly differentiated adenocarcinoma, signet ring cell
carcinoma, and mucinous adenocarcinoma). If the depth
of invasion of 2 or more lesions was equal, the largest
was regarded as the primary lesion, with all other lesions
regarded as accessory lesions.

Smoking habits were evaluated using the Brinkman in-
dex BD)™", which is defined as (number of cigarettes per
day) X (number of years for which the patient smoked).
Using this index, we divided the patients into 3 groups:
nonsmokers, light smokers (Bl < 400), and heavy smok-
ers (BI = 400). To assess drinking habits, all patients were
asked about their frequency of drinking, the amount (1
g0 = 22.8 g ethanol) typically consumed on any one oc-
casion, and the type of beverage usually consumed (sake,
shochu, beer, whisky, wine, or others). From these data,
we calculated the amount of ethanol (in grams) consumed
per day, and we classified patients into 3 groups: non-
drinkers, occasional drinkers, and daily drinkers (< 22.8,
22.8-45.5, and > 45.5 g of ethanol per day, respectively).
For each factor assessed, we used the same questionnaire
for all patients when they were admitted.

Clinical and pathological factors were compared using
either Fishet’s exact test or Pearson’s Zz test, as appropri-
ate. Logistic regression analysis was performed to identify
independent risk factors with odds ratios and 95%CI.
The survival rate was calculated using the Kaplan-Meier
method. P < 0.05 was considered statistically significant.
Data analysis was performed using the statistical program
JMP 8 (SAS Institute, Cary, NC).

RESULTS

A total of 1340 patients [146 patients with SMGC (group
A) and 1194 patients with single gastric cancers (group B)]
were included in this study. In group A, 120 patients had
2 lesions each, 22 had 3 lesions, 3 had 4 lesions, and 1 pa-
tient had 8 lesions, making a total of 326 lesions (Table 1).

The clinical differences between the groups are sum-
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Table 1 Incidence of multiple lesions in synchronous multiple

early gastric cancer patients

Table 3 Pathological features of lesions observed in groups A

and B 7 (%)

No. of tumors No. of patients No. of lesions

2 120 240
8 22 66
4 %) 12
8 1 8
Total 146 326

Table 2 Clinical features of synchronous multiple early

gastric cancer (group A) and single gastric cancer patients
(group B) n (%)

Factors Group A Group B P value
(n = 146) (n =1194)
Tumor location
Upper 30 (20.6) 183 (15.3) 0.052
Middle 40 (27.4) 450 (37.7)
Lower 76 (52.1) 554 (46.4)
Entire 0(0.0) 7 (0.5)
Tumor size (mm) 30.8+£15.9 325+215 0.347
(mean + SD)
Macroscopic type
Elevated 39 (26.7) 218 (18.3) 0.019
Flat 2(1.4) 16 (1.3)
Depressed 81 (55.5) 815 (68.3)
Mixed 24 (16.4) 145 (12.1)
Histological type
Differentiated 118 (80.8) 771 (64.6)  <0.001
Undifferentiated 28 (19.2) 423 (35.4)
Depth of invasion
Mucosa 66 (45.2) 672 (56.1) 0.011
Submucosa 80 (54.8) 522 (43.9)
LN metastasis
0 134 (91.8) 1110 (93.0) 0.595
1 8(5.5) 63 (5.3)
2 4(2.7) 15 (1.3)
3 0(0.0) 6 (0.5)
No. of metastatic LNs 0.18 £0.72 0.21+1.30 0.805
Lymphatic invasion 61 (41.8) 394 (33.0) 0.034
Venous invasion 13 (8.9) 90 (7.5) 0.559
Stage
1 142 (97.3) 1173 (98.2) 0.408
II 4(2.7) 21 (1.8)

marized in Table 2. The patients in group A were older
(68.0 years »s 64.3 years, P < 0.001) and more likely to be
male (81.5% »5 67.1%, P < 0.001) than those in group
B. Furthermore, patients in group A had a significantly
greater number of family members with gastric cancer
compared with those in group B (P = 0.046), and SMGC
patients also smoked (P = 0.020) and drank more (P =
0.005). However, there were no significant differences
with respect to the presence of synchronous and meta-
chronous cancers in other organs.

The pathological features of each group are listed in
Table 3. Macroscopically, more than 50% of the tumors
in both groups were of the depressed type, and this
type was more common in group B than in group A.
Elevated-type tumors were present more often in group
A than in group B (68.3% 25 55.5% and 26.7% »s 18.3%,

(49

Boiohidengs  WJG | www.wijgnet.com

Factors Group A Group B P value
(n=146) (@ =1194)
Age (mean % SD) (yr) 68.0+9.9 643+111  <0.001
Gender
Male 119 (81.5) 801 (67.1) <0.001
Female 27 (18.5) 393 (32.9)
No. of family members with gastric cancer
None 103 (70.6) 917 (76.8) 0.046
1 30 (20.6) 224 (18.7)
=2 13 (8.9) 53 (4.4)
Presence of cancer in other organs
Synchronous 4(27) 48 (4.0) 0.450
Metachronous 20 (13.7) 107 (9.0) 0.065
Smoking habits
Never 49 (33.6) 536 (44.9) 0.020
BI < 400 19 (13.0) 157 (13.2)
BI = 400 78 (53.4) 501 (42.0)
Drinking habits
Non-drinker 51 (34.9) 587 (49.2) 0.005
Occasional-drinker 55 (37.7) 340 (28.5)
Daily-drinker 40 (27.4) 267 (22.4)

respectively). The differentiated type was present more
often in group A than in group B (80.8% us 64.6%, P <
0.001). Furthermore, the depth of invasion and the rate
of lymphatic invasion in group A were both significantly
higher than those in group B (P = 0.011, P = 0.034, re-
spectively). There were no significant differences between
the groups with respect to tumor location, tumor size,
lymph node metastasis, the number of metastatic lymph
nodes, venous invasion, or tumor stage (P = 0.052, P =
0.347, P = 0.595, P = 0.805, P = 0.559, and P = 0.408,
respectively). Of the 9 factors that were statistically sig-
nificant in the univariate analyses, multivariate logistic
regression analysis showed that the important risk factors
for SMGC were age (OR = 1.93, 95%CI: 1.27-2.99, P =
0.002) and sex (OR = 1.86, 95%CI: 1.07-3.32, P = 0.028,
Table 4).

The overall median follow-up period was 78.1
months. Of the 146 patients in group A, a single patient
had remnant cancer. This patient was diagnosed 1 year
after distal gastrectomy, and the lesion was located in the
cardia, necessitating a total gastrectomy. One patient died
of the disease (hepatic metastasis), and there were 18
other deaths: 3 from an unknown cause, 14 from other
diseases (including 5 deaths from cancer of another or-
gan), and 1 from a traffic accident. The 3-year overall
survival rates in group A and group B were 95.8% and
96.6%, respectively, and the 5-year overall survival rates in
group A and group B were 90.3 and 93.2%, respectively
(Figure 1). There was no significant difference in postop-
erative survival between the groups (P = 0.200).

DISCUSSION

Although the histogenesis of normal gastric cancer has
been addressed in numerous studies, relatively little is
known about the development of multiple gastric can-
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Table 4 Multivariate analysis of risk factors for synchronous

multiple early gastric cancer

Factor Odds ratio  95%CI' P value
Age (y1)

= 65 vs <65 1.93 1.27-2.99  0.002
Sex

Male vs female 1.86 1.07-3.32 0.028
Family history

(+) vs (-) 135 0.87-2.06  0.182
Smoking habit

(+) vs (-) 115 0.73-1.89  0.531
Drinking habit

(*) vs (-) 151 0.79-3.14  0.218
Macroscopic type

Elevated vs depressed 1.44 0.92-2.23 0.108
Histological type

Differentiated vs undifferentiated 1.53 0.94-2.61 0.088
Depth of invasion

Submucosa vs mucosa 1.61 0.90-2.81 0.109
Lymphatic invasion

(+) vs (-) 0.879 050-1.60  0.664

1 . . P . .
Determined using logistic regression analysis.

cers. Recent advances in endoscopy have made it possible
to detect early gastric cancer, for which EMR and ESD
have become common treatment modalities™". Such
therapies conserve function; however, after resection, a
large quantity of the gastric mucosa remains, which can
give rise to further cancers. Concurrent multiple cancers
and the development of post-therapeutic asynchronous
multiple cancers tepresent serious problems. Nasu e#
al" followed 143 patients with eatly gastric cancer who
had undergone EMR and found that 16 (11%) patients
developed SMGC within 1 year of the initial EMR. It is
important to identify patients who are at a high risk of
developing multiple gastric lesions due to the complexity
involved in fully diagnosing and treating these patients.

Based on previous reports, SMGC accounts for
6%-14% of all early gastric cancers' . The incidence of
SMGC among patients in this study was 10.9%, which
is within this range. In the present study, we found that
patients with SMGC were significantly older than those
with single gastric cancer. The predominance of SMGC
in elderly patients may be explained by the pathogenetic
importance of intestinal metaplasiamj, as gastric glands
generally show atrophic change with a concomitant in-
crease in intestinal metaplasia in the stomachs of eldetly
people.

Patients with a family history of carcinoma were
reported to have a high incidence of gastric cancer' ™",
One report reviewed 15 case-control studies of family
history and gastric cancer, all of which indicated a posi-
tive relationship between these parameters, with risk ra-
tios that ranged from 1.5- to 3.5-fold"". The relationship
between gastric cancer and genetics has been demonstrat-
ed by the non-random involvement of certain chromo-
somes and related oncogenes, especially Ras and p53"""*.,
Another study showed that gastric cancer was associ-
ated with intestinal metaplasia in 52% of the included
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Figure 1 Survival curve for patients with synchronous multiple early gas-
tric cancer (group A: solid line) and those with single gastric cancer (group
B: dotted line). The 3-year survival rates of group A and group B were 95.8%
and 96.6%, respectively, and the 5-year survival rates of group A and group B
were 90.3% and 93.2%, respectively (P = 0.200).

patientsm. In this study, compared with single gastric
cancer patients, a significantly greater number of SMGC
patients had a family history of gastric cancer based on
univariate analysis. Furthermore, the number of family
members affected also appears to be significant. This may
be attributed to genetic factors, in addition to the envi-
ronmental conditions presumably shared by members of
same family, which result in familial clustering of gastric
cancer. However, we cannot determine whether this re-
sult is due to environmental or genetic factors.

Smoking and alcohol consumption have been report-
ed to be risk factors for gastric cancer™ although a
study by Morita et al. found that there was no significant
association between the occurrence of multiple gastric
cancer and either of these factors”. In this study, we
also examined these factors in patients with SMGC and
those with single gastric cancer. We found that there were
significant differences in smoking and drinking habits be-
tween patients with SMGC and those with single gastric
cancer based on univariate analysis. However, none of
these habits were found to be independent risk factors in
multivariate analysis. Therefore, the effects of smoking
and alcohol on the occurrence of multiple gastric cancers
remain controversial.

Tumor location is an important determinant of
treatment, and a major concern for patients undergoing
subtotal gastrectomy or endoscopic resection is the dif-
ficulty of detecting a lesion in the remnant portion of
the stomach. In this study, 39.0% of patients with SMGC
were found to have tumors located in different thirds of
the stomach. In a report concerning the localization of
SMGCs, Kitamura et al. stated that early multiple-tumor
cases more frequently involved the upper region of the
stomach than eatly single-tumor cases™. We also found
that SMGC patients were more likely to have a tumor
located in the upper third of the stomach compared with
single gastric cancer patients. It is difficult to find lesions
located in the upper third of the stomach because of
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the technical limitations of forward-viewing endoscopy.
Therefore, this area should be observed very carefully,
and caution should be exercised before performing a
proximal gastrectomy for early gastric cancer in the cardia
ot high body.

Most SMGCs were shown to have a differentiated
histological type in previous studies™"?, Correspond-
ingly, we found that, among 326 lesions in the 146 pa-
tients with SMGC, 271 (83.1%) lesions were of the dif-
ferentiated type. Lymphovascular involvement has also
been shown to be significantly associated with lymph
node metastasis in gastric cancer™, Although lymphatic
invasion occurred more frequently in the SMGC cases in
this study, the frequency of lymph node metastasis and
venous invasion in these cases did not differ significantly
from that in the single gastric cancer group.

The prognosis of early gastric cancer is generally fa-
vorable, and a 5-year relative postoperative survival of =
90% has been reportedm. In this study, there were no sig-
nificant differences in the 3- and 5-year survival rates be-
tween patients with SMGC and those with single gastric
cancer, and the 5-year survival rate was = 90% in both
groups.

A total gastrectomy has been recommended for the
treatment of multiple gastric cancer because it is believed
that the remnant stomach of patients who have undet-
gone a partial gastrectomy is at increased risk for ongoing
carcinogenesism. However, prophylactic total gastrectomy
reportedly did not improve outcome in patients with
multiple gastric cancer'”. The cumulative prevalence of
gastric remnant cancer after ESD or surgical partial gas-
trectomy for early gastric cancer is reportedly 2.4%-14%
at 5 years“z’ZS’ZGJ. In the present study, 1 patient had rem-
nant cancet, and 2 patients died of gastric cancer after
gastrectomy. Early gastric cancer patients treated using
EMR or ESD have been identified as a high-risk group
for remnant gastric cancer. However, most metachronous
lesions were intramucosal tumors with no lymphovascu-
lar involvement and no lymph node metastasis, indicating
the potential for additional ESD or other local therapies
rather than gastrectomy”. Endoscopists should recog-
nize the characteristics of SMGCs, and special attention
should be given to cases of EMR or ESD to avoid miss-
ing synchronous lesions, as SMGC patients are at a high
risk of developing metachronous cancer in the remnant
stomach after treatment>”*". Based on our findings,
EMR or ESD may be applicable for SMGC cases if they
meet the criteria for endoscopic resection.

The limitations of this study include the small number
of patients enrolled, its retrospective design, and the fact
that not every patient received total gastrectomy; there-
fore, whole stomach pathology could not be evaluated.

In conclusion, on the basis of the results from our
study, we suggest that elderly male patients with a fam-
ily history of gastric cancer who also have a history of
smoking and alcohol consumption should be carefully
examined preoperatively, especially if their tumor is mac-
roscopically elevated and histologically differentiated.
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Additionally, a minimally invasive approach may be appli-
cable for cases of SMGC if they meet the criteria.

COMMENTS

Background

Due to improved diagnostic procedures, more cases of gastric cancer have
been diagnosed. Minimally invasive procedures, such as endoscopic resection
and laparoscopic surgery, have also gained worldwide acceptance as they
improve the quality of life of early gastric cancer patients. However, the benefits
of such procedures have not been demonstrated for synchronous multiple early
gastric cancer (SMGC).

Research frontiers

It is questionable whether the same indication criteria for minimally invasive
procedures can be applied to SMGC because comparative studies on the
incidence of LN metastasis and prognosis between multiple and single gastric
cancers are limited. Here, we compare the clinicopathologic characteristics of
SMGC and single gastric cancer to identify risk factors for SMGC and to assess
whether SMGC patients can be safely treated with a minimally invasive ap-
proach.

Innovations and breakthroughs

There have been very few studies regarding the risk factors for SMGC. The
clinicopathologic characteristics of SMGC and single gastric cancer were
addressed in this retrospective study, using a long term follow-up of a large
number of patients. Furthermore, this is the first demonstration that there are
significant differences in the smoking habits, alcohol consumption, and family
history of gastric cancer between patients with SMGC and those with single
gastric cancer.

Applications

The findings of this study may lead to an improvement in the post-surgical prog-
nosis of gastric cancer, especially in older men with a family history of smoking
and alcohol consumption. Furthermore, if the tumor is macroscopically elevated
and histologically differentiated, a minimally invasive approach may be appli-
cable for SMGC cases, provided the criteria are met.

Terminology

SMGC was defined as follows: (1) each lesion must have a pathologically
proven malignancy; (2) all lesions must be clearly separated by intervals of
microscopically normal gastric wall; and (3) the possibility that one of the le-
sions represents a metastatic tumor must be ruled out beyond any reasonable
doubt. Endoscopic mucosal resection is an endoscopic technique of resection
of a lesion that requires the separation of the submucosa using normal saline
solution. Endoscopic submucosal dissection is a new method of resection, al-
lowing the dissection of the lesion within the thickness of the submucosa or the
interface between the submucosa and the muscularis propria.

Peer review

This is a good retrospective study in which authors analyze the clinicopatholog-
ic characteristics and the risks factors of SMGC. The results are interesting and
suggest that careful preoperative endoscopy and minimally invasive treatment
must be used for patients with high risk of SMGC.
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