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SUMMARY

We report a case of multiple early gastric cancer
showing varied histological types associated with
gastritis cystica profunda (GCP). A 61-year-old man
who had early gastric cancer associated with GCP
underwent a distal gastrectomy with lymphadenec-
tomy. Histological examination showed various his-
tological types of cancer -well differentiated, moder-
ately differentiated, poorly differentiated adenocar-
cinoma, mucinous adenocarcinoma and signet ring
cell carcinoma- that had developed independently in
the mucosal and submucosal layers of the resected
specimen. Furthermore, multiple cysts with a single

layer of columnar epithelium were present in the
submucosa around the cancerous lesions. However,
no neoplastic changes were found in those epithelial
cells. Helicobacter pylori was detected in the resid-
ual stomach 3 months after surgery, Although the
mechanism of the relationship between gastric car-
cinoma and GCPs is obscure, we speculate that
repeated erosion and regeneration induced by
chronic inflammation causes multicentric carcino-
genesis as well as an aberration of the gastric
glands. GCPs may be a risk factor for multiple gas-
tric cancer.

INTRODUCTION

Gastritis cystica profunda (GCP) has been charac-
terized as a gastric pseudotumor associated with
antecedent gastric surgery, which is observed at the
gastroenterotomy site (1). It is relatively uncommon in
the absence of previous gastrectomy (2,8). GCP has
been suggested to be a predisposing condition for the
development of gastric cancer, especially multiple can-
cers (4,5). Although most lesions in multiple early gas-
tric cancers are differentiated (6), the histological types
of multiple gastric cancers associated with GCP have
not been reported. In this report, we present a patient
with multiple early gastric cancers of various histolog-
ical type associated with GCP.

CASE REPORT

A 61-year-old man with a history of gastric ulcer
was referred to Wakayama Medical University Hospi-
tal with a chief complaint of epigastric pain. Physical
examination ylelded no abnormal findings, and results
of laboratory examinations were within the normal
range. Gastrointestinal endoscopy showed two
depressed lesions (type Ilc), which seemed to be sepa-
rated by normal mucosa; one was at the anterior wall
and the other was at the lesser curvature of the lower
body of the stomach (Figure 1la, b). Endoscopy also
showed atrophic mucosa with intestinal metaplasia
around the antrum and the body of the stomach. Endo-
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scopic biopsies of the two depressed lesions showed
moderately differentiated tubular adenocarcinoma.
Endoscopic ultrasonography (EUS) showed that these
two lesions had invaded the submucosal layer of the
stomach and were surrounded by many hypo echoic
lesions, suggesting GCP (Figure le, d). Computed
tomography and ultrasonography of the abdomen
showed no abnormal findings. Distal gastrectomy with
regional lymph node dissection was performed.

Pathological Findings

Macroscopically, two different depressed lesions
were recognized at the anterior wall and at the lesser
curvature of the body of the resected stomach. No
abnormal findings were detected in the other parts of
the specimen (Figure 2).

The resected specimen was cut in serial sections
parallel to the lesser curvature at 5-mm intervals, and
each slice was further cut into standard-sized blocks.
Microscopic examination demonstrated multiple can-
cerous lesions, including diffuse spreading flat-type
tumors. Most lesions were confined to the mucosal
layer, but some parts of depressed lesions extended to
the submucosal layer. No tumor invasion was recog-
nized beyond the submucosal layer (Figure 3). Inter-
estingly, five different histological types of tumor were
recognized in these lesions: well differentiated tubular
adenocarcinoma, moderately differentiated tubular
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quently accompanied by multiple gastric carcinomas
(4,9). Mandai et al. have reported that 43% of gastric
cancers with GCP are multiple gastric cancers (5).
However, no reports have demonstrated that gastric
carcinoma originates from the epithelial cells of GCP.
Also, in the present case, neoplastic changes were not
found in GCP but were found in the submucosal layer.
The mechanism of the close relationship between gas-
tric carcinoma and GCP is obscure. However, we spec-
ulate that both carcinoma and GCP tend to occur in
similar environments (4,7,10). Chronic gastritis and
intestinal metaplasia are often recognized in the
mucosa around GCP (4,5,11), Recently, an extremely
high percentage of cases of GCP are associated with H.
pylori infection (9,12). H. pylori infection has been
shown to be a major causative factor in chronic gastri-
tis (13) and to induce gastric carcinoma (14). Indeed,
H. pylori was also detected in the stomach of the pre-
sent patient. Repeated erosion and regeneration

FIGURE 1 Preoperative gastrointestinal endoscopy and endoscopic
ultrasonography. Gastrointestinal endoscopy showed a depressad lesion
at the anterior wall of the lower body of the stomach (a) and a depressed

FIGURE 2

lesion at the lesser curvature of the lower body of the stomach (b).
Endoscopic ultrasanography showed that these two lesions had invaded
the submucosal layer of the stomach (¢) and that many hypo echoic
leslons, suggesting GCP, surrounded the depressed lesions (d).

adenocarcinoma, poorly differentiated adenocarcino-
ma, mucinous adenocarcinoma and signet ring cell
carcinoma; all lesions were separated by intervening
areas of normal tissue (Figure 4, 5). Furthermore,
multiple cysts, which consisted of a single layer of
columnar epithelium, were present in the submucosa
around the cancerous lesions (Figure 3, 5). However,
no neoplastic changes were found in the epithelial cells
of the submucosal cysts. No lymph node metastases
were recognized.

Postoperative Course

The patient had a satisfactory postoperative
course, Gastrointestinal endoscopy was performed 3
manths after the operation, and Helicobacter pylori (H.
pylori) was detected with urease tests in the residual
stomach. Therefore, H. pylori was eradicated with lan-
soprazol, amoxicillin, and clarithromyecin. No evidence
of recurrence has been observed for 3 years after the
operation.

DISCUSSION

GCP is found in 10.7% of resected stomachs (7).
The congenital aberration hypothesis (8) and the
acquired inflammation hypothesis (4) have been sug-
gested as pathogenic mechanisms for GCP (9). Accord-
ing to the acquired inflammation hypothesis, epithe-
lial components enter the submucosal layer as a result
of repeated erosion and regeneration (8). In addition,
GCP is occasionally associated with gastric carcinoma,
and the prevalence of accompanying GCP among in
patients with gastric carcinoma is 3.0% to 3.4% (4,5);
however, whether gastric carcinoma and GCP are cor-
related remains unknown. In particular, GCPs are fre-

Macroscopic appearance of

& the resected specimen. Two
il ditferent depressed lesions
4 were recognized at the anterior

wall (thick arow) and at the
lesser curvature of the body of
the resected stomach (thin
armow).

FIGURE 3

Distribution of multiple
cancers and GCP in the
resected specimen.

The diagram shows the
distribution of multiple early
gastric cancers: m, cancer
confined to the mucosal
layer; sm, cancer in the
submucosal layer; GCP, GCP
in the submucosal layer.

FIGURE 4
Distribution of histological types

| of cancer in the resected
| specimen. The diagram shows

the distribution of various
histological types of cancer:
tub1, well - differentiated
tubular adenocarcinoma; tub2,
moderately differantiated tubular
adenocarcinoma; por, poordy
differentiated adenocarcinoma;
mue, mucinous adenocarcino-
ma; and sig, signet ring cell

| carcinoma.
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induced by chronic inflammation caused by H. pylori
may cause cancer as well as an aberration of the gas-
tric glands; therefore, GCP may be a paracancerous

FIGURE 5 lﬁsmlngicd appearance of the resected specimen. mmﬂmmmmm
tumar were recognized: well - differentiated tubular adenocarcinoma (a) (HE, x200), moderately
ditferentiated tubular adenocarcinoma (tub2) (b), poorly differentialed adenocarcinoma (por) (b)
(HE, x200), mucinous adenocarcinoma (c) (H.E, x200) and signet ring cell carcinoma (d)

(HE, x400). Furthermore, GCP was present in the submucosa around tha cancerous lesions (a)
(HE, x200).
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Abstract

Background and aims Whether or not a synchronous
resection of liver metastases from gastric cancer provides
a survival benefit has been a key issue. We identify the
significant prognostic factors and clarify the beneficial
effect on the survival of liver surgical treatment.

Materials and methods We reviewed 72 patients who
underwent a gastrectomy for gastric cancer with synchro-
nous liver metastases and classified the liver metastases
into three grades, such as H1: metastases were limited to
one of the lobes, H2: there were a few scattered metastases
in both lobes, and H3: there were numerous scattered
metastases.

Results H1, 2 metastases, and an absence of peritoneal
dissemination (P0) were significantly independent prognos-
tic factors for liver metastases of gastric cancer. In addition,
the cumulative 1 and 5-year survival rates of liver surgical
treatment (hepatic resection and/or microwave coagulation
therapy) were 80.0% and 60.0%, whereas the survival rates
for non-hepatic surgical treatment were 36.4% and 0% in
26 patients with H1, 2, and PO. In those patients, the radical
operation, the solitary metastatic liver tumor, and no-distant
lymph node metastases were independent prognostic
determinants of survival
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Conclusion The radical operation including the surgical
treatment for metastatic liver tumors should be performed
to improve the prognosis in gastric cancer patients with
synchronous Hl, 2, and PO,

Keywords Gastric cancer- Synchronous liver metastases -
Prognostic factors for survival - Hepatic surgical treatment

Introduction

Gastric cancer is the second most common cancer world-
wide and has a substantial mortality for distant metastases
in the liver, peritoneum, or extensive lymph nodes despite
technical advances in surgery and the use of adjuvant
therapy [1]. Of all patients with gastric cancer, 2-9% have
synchronous liver metastases that are a frequent and crucial
problem [2-5] because patients with metachronous metas-
tases have a longer survival (S-year survival, 29%) than
those with a synchronous disease (5-year swvival, 6%) [6],
and a synchronous resection of metastatic liver tumors does
not contribute to a survival benefit [7]. In fact, a lot of
studies have reported that the effect of hepatic resection for
gastric liver metastases on survival was dubious [8-11],
whereas some reports have demonstrated that only a hepatic
resection for liver metastases with gastrectomy was able to
obtain a long-term survival when both the primary tumor
and metastatic lesions were potentially respectable [7, 12—
14]. 1t is, thus, a key question whether or not a synchronous
resection of liver metastases provides a survival benefit.
The reason for this is that patients with liver metastases
from gastric cancer often have other simultaneous or future
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incurable factors, such as peritoneal dissemination, wide-
spread lymph node metastases, and direct invasion to
adjacent organs [7, 13, 14]. In addition, the clinicopatho-
logical characteristics related to the prognosis of gastric
cancer with synchronous liver metastases have not been
comprehensively identified. Therefore, the surgical indica-
tions for synchronous liver metastases from gastric cancer
are very important and must be carefully determined.

In this study, we retrospectively reviewed 72 patients
who underwent gastrectomy for gastric cancer with syn-
chronous liver metastases during the last 15 years and
identified which population of the patients obtained a
clinical benefit from multimodality treatment for synchro-
nous metastases.

Materials and methods

At the Second Department of Surgery of Wakayama
Medical University Hospital, 1,602 gastric cancer patients
were surgically treated between January 1991 and Decem-
ber 2005. Of these patients, 81 patients (5.1%) had
synchronous liver metastases, which were found with
routine abdominal computed tomography before gastrecto-
my. Among these 81 patients, we retrospectively reviewed
the records of 72 patients (88.9%) who underwent a
gastrectomy for primary gastric carcinoma. The group
consisted of 58 men and 14 women ranging from 25 to
85 years of age (median 67.0 years). None of the patients
died of postoperative complications, and the follow-up and
outcome of all of the patients were completed by clinical
visits, telephone interviews, or comrespondence until De-
cember 2006.

The classifications of the degree of liver metastases
(H1: metastases were limited to one of the lobes, H2: there
were a few scattered metastases in both lobes, and H3: there
were numerous scattered metastases in both lobes), which were
determined from the first English edition of the Japanese
Classification of Gastric Carcinoma [15], were used for a
prognostic estimation in the gastric cancer patients with
synchronous liver metastases. It is thought that the radical
operation would be possible against H1 and H2 metastases,
and we defined H2 metastases as the number of metastases
which was less than five in this study. The following
clinicopathological risk factors were also examined for
prognostic influence: age, gender, histological differentia-
tion, tumor size, tumor depth of invasion, lymphatic
invasion, venous invasion, lymph node metastases, the
absence (P0) or presence (P1) of peritoneal dissemination
based on gross intraoperative finding and peritoneal
cytology, serum carcinoembryonic antigen (CEA), and
serum carbohydrate antigen 19-9 (CA-19-9) level before
operation. The pathological diagnosis and classification of
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the resected specimens were performed according to the
General Rules for Gastric Cancer Study and Pathology in
Japan [16].

Overall survival was analyzed from the date of surgical
treatment to the date of death or the last follow-up and was
estimated eccording to the Kaplan-Meier method and
compared using the log-rank test. A multivariate znalysis
was performed to identify the significant contributors that
were independently associated with the prognosis among
the factors that were found to be significant in the
univariste analysis using the Cox proportional hazards
model. Statistical significance was defined as a p value of
less than 0.05. All statistical analyses were performed with
the Statview software program (Version 5.0; Abacus
Concepts Inc., Berkeley, CA, USA).

Table 1 Clinicopathological characteristics of gastric cancer patients
with synchronous liver metastases (n=72)

Characteristics Total H1,2 H3
(n=72) (%) (n=34) (n=38)
Age (years) <65 29 (40.3) 15 14
=65 43 (59.7) 19 24
Gender Male 58 (80.6) 27 31
Female 14 (19.4) 7 7
Histologic Diffe. 46 (63.9) 34 23
differentiation Undiffe. 26 (36.1) 11 15
Tumor size (cm) <5 15 (20.8) 7 8
25 52 (1.2) 24 28
Unknown 5 (7.0) 3 2
Tumor depth of Ti1,.2 27 (37.5) 14 13
inversion T3,4 45 (62.5) 20 25
Lymphatic invasion  1y0,1 13 (18.1) 10 3
23 56 (71.8) 21 35
Unknown 3 (4.1) 3 0
Venous invasion V0,1 22 (30.6) 15 7
V23 46 (63.9) 16 30
Unknown 4 (5.5) 3 0
Lymph node NO,1 22 (30.6) 14 8
melasinses N2,3 46 (63.9) 19 27
Unknown 4 (5.5) 1 3
Peritoneal PO 50 (69.4) 26 24
dissemination Pl 22 (30.6) 8 14
CEA level (ng/ml) <5 23 (33.0) 12 11
25 46 (63.9) 21 25
Unknown 3 (4.1) 1 ]
CA19-9 level <37 34 (412 19 15
(ng/ml) 237 32 (44.4) 11 21
Unknown 6 (8.4) 4 2
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Fig. 1 The overall survival curve for 72 gastric cancer patients with
HI, H2, end H3 metastases. Comparison of actuarial survival rates
(Kaplan-Meier) for H1 group (n=18) vs. H2 (n=16): P=0.0120 (log-
rank test); H1 group vs. H3 group (n=38): p<0.0001; H2 group vs.
H3 group: p=0.0005

Results

Clinicopathological data in 72 gastric cancer patients
with synchronous liver metastases

The clinicopathological characteristics of 72 gastric cancer
patients with synchronous liver metastases are summarized
in Table 1. Of the patients, 34 (47.2%) had H1 or H2
metastases, whereas 38 (52.8%) patients had H3 metasta-
ses. Tumor size, tumor depth of invasion, extent of lymph
node metastases, and lymphatic and venous invasion of the
primary gastric cancer were high grade in more than 60%
of all patients. Twenty-two patients (30.6%) were positive
for peritoneal dissemination, and 63.9% and 47.2% of the
patients had abnormally elevated CEA and CA19-9 levels,
respectively. In addition, the median survivals of the HI,
H2, and H3 groups were 16.6, 10.2, and 4.4 months, and
the difference in these groups’ curves was statistically
significant (p<0.02), as shown in Fig. 1.

Univariate and multivariate analyses of prognostic factors

The univariate analysis was performed for all the clinico-
pathological factors in Table | to further elucidate the
prognostic factors. As shown in Teble 2, degree of liver
metastases (H1, H2/H3), tumor depth of invasion, lymphat-
ic invasion of primary gastric cancer, lymph node metas-
tases, absence (PO) or presence (P1) of peritoneal
dissemination, and CA19-9 level were found to be
univariately related to patient survival (p<0.05). Next, a
multivariable analysis was performed fo determine the
independent prognostic factors among those six factors that
were found significant on the univariate analysis, as shown
in Table 2. It was demonstrated that the degree of liver
metastases (p<0.0001) and the presence of peritoneal
dissemination (p=0.0033) were significantly high risk
factors for liver metastases of gastric cancer.

Treatment methods of Liver metastases in patients with Hl1,
H2, and PO

The treatment methods for the 26 patients with HI, 2, and
PO are summarized in Table 3. Twelve patients underwent a
hepatic resection in the same time of gastrectomy, and a
radical operation was performed in 11 of these patients, Of
these 12 patients, five patients received hepatic artery
infusion (HAI) chemotherapy after the operation, and two
patients with H2 metastases were additionally treated with
microwave coagulation therapy (MCT) [17, 18]. Three
patients received MCT+HAI, and of these three, two
patients also received a radical operation.

The overall survival curves of the liver surgery (hepatic
resection and/or MCT) group (n=15) and the non-liver
surgery group (n=11) are shown in Fig. 2. The cumulative
1, 2, and 5-year survival rates of the liver operation group
were 80.0%, 60.0%, and 60.0%, whereas the 1-year
survival rate of the non-hepatic treatment group was only
36.4%, and the patients in this group did not swrvive for
more than 2 years. The difference in these survival curves

Table 2 Univariable and multivariate analyses of the risk factors for a prolonged overall survival

Risk factors Univariable analyses Multivariable analyses

Hazsrd ratio (95% CI) P value Hazard ratio (95% CI) P value
Tumor depth TLUT3 4 1.710 (1.008-2.900) 0.0466 1.149 (0.547-2.413) 0.7137
Lymphatic invasion Iy0,11y23 3.654 (1.644-8.124) 0.0015 2.036 (0.731-5.677) 0.1739
Lymph node metastases NO,1/MN23 2.228 (1.240-4.002) 0.0074 1.385 (0.701-2.739) 0.3489
Liver melastases H1,2/H3 4,102 (2.386-7.053) <0.0001 3.819 (2.004-7.278) <0.0001
Peritoneal dissemination PO/P1 3.121 (1.777-5.482) <0.0001 3.070 (1.454-6.479) 0.0033
CA19-9 level <37/237 ng/ml 1.718 (1.018-2.898) 0.0426 0.845 (0.415-1.723) 0.6436
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Table 3 Therapeutic methods of patients with Hl, 2, and without
peritoneal dissemination

Liver treatment Total Liver Radical
H1 H2 RO R1

Hepatectory 12 9 3 11 1
Lobectomy 4 4 0

Segmentectomy 1 1 0

Partial resection 7 4 3

Combination of HAI 5 4 1

Hepatectomy + MCT 2 0 2
MCT+HAI 3 1 2 2 1
HAI alone 5 2 3 0 5
No treatment 6 1 5 0 6

MCT microwave coagulation therapy, HAI hepatic artery infusion
chemotherapy

was statistically significant (p=0.001). In addition, these 26
patients were divided to four groups: liver surgery + HAI
group (n=8), liver surgery alone group (n=7), HAI alone
group (n=5), and non-hepatic treatment group (n=6), and
the overall survivel curves are shown in Fig. 3. The
cumulative 1, 2, and 5-year survival rates of the liver
surgery + HAI group were 87.5%, 75.0%, and 75.0%,
whereas those of the liver surgery alone group were 57.1%,
42.9%, and 42.9%, respectively. The difference between
these two groups was not stafistically significant (p=
0.2255). The 1-year survival rates of the HAI alone and
non-hepatic treatment groups were 60.0% and 16.7%, and
the HAI alone group had a tendency toward better survival

100
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—#—Liver surgery (n=15) = <O ~Non-liver surgery (n= 11)
Fig. 2 The overall survival for the 26 pafients with H1 or H2
metastases without peritoneal dissemination. A comparison of the
sctuarial survival rates (Kaplan-Meier) for liver surgery including
hepatic resection and/or microwave coagulation therapy (MCT, n=15)
vs. non-liver surgery at the operation (n=11): p=0.001 (log-rank test)

2 Sprnger
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—4—HAl alone (n=15) - - -Non-hepade
treatment (n=6)

Fig. 3 The overall survival for the 28 patients with H1 or H2
metastases without peritoneal dissemination. Comparison of actuarial
survival rates (Kaplan-Meier) for hepatic resection and/or microwave
coagulation therapy (Liver surgery) + hepatic artery infusion chemo-
therapy afler the operation (FZ4L; n=8) vs. liver surgery alone (n=7):
P=0.2255 (log-rank test); liver surgery + HAI vs. HAI alone (n=5):
p=0.0113; liver operation + HAI vs. non-hepatic treatment (n=6): p=
0.0009; liver surgery alone vs. HAI alone: p=0.1317, liver surgery
alone vs. non-hepatic treatment: p=0.0380; HAI alone vs. non-hepatic
treatment: p=0.4309

than the non-hepatic treatment group; however, the differ-
ence between those two groups was not statistically
significant (p=0.4309). These results suggested that only
liver surgery, but not HAI, could significantly prolong the
survival period of patients with H1, 2, and P0.

Analysis of risk factors for prolonged overall survival
in patients with H1, 2, and PO

To examine the risk factors for prolonged overall survival
in patients with H1, 2, and PO, univariate and multivariate
analyses using the Cox proportional hazards model were
performed as shown in Table 4. The radical operation (p=
0.0133), the solitary metastatic liver tumor (p=0.0224), and
NO, 1 of lymph node metastases (p=0.0260) were inde-
pendent prognostic determinants of survival.

Characteristics of patients who survived more than 5 years

Furthermore, we reviewed the data on five patients who
survived more than S years after operation and are alive at
present as shown in Table 5. In all of the patients, a radical
operation for primary gastric cancer and liver metastases
had been performed, and the maximum size of the liver
metastases was less than 3 cm. Interestingly, two of the five
patients received only MCT and not hepatic resection for
liver metastases, and HAI had not been performed after the
radical operation in one of the five patients.
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Table 4 Univariable and multivariate analyses of the nisk factors for a prolanged overall survival in patients with H1, 2, and without peritaneal

dissemination
Characteristics Number Univarigble analyses Multivariable analyses
HR (95% CI) P value HR (95% CD) P value
Radical operation RO 13 9.693 (2.685-34.989) 0.0005 33.339 (2.073-536.269) 0.0133
Rl 13
Treatment method
Hepatic resection -) 14 3.304 (1.141-9.569) 0.0276 0.375 (0.047-2.982) 0.354
*) 12
MCT =) 2 0.839 (0.240-2.925) 0.7825
) 5
HAI ) 13 1.916 (0.727-5.052) 0.1885 0.576 (0.185-1.795) 0.3414
) 13
Systemic chemotherapy -) 6 1.422 (0.500-4.044) 0.5092
) 20
Liver metastases
Number of liver tumar Salitary 1 4.364 (1.390-13.700) 0.0116 7.218 (1.323-39.370) 0.0224
Multiple 15
Size of liver tumor (cm) <3 11 6.696 (1.878-23.870) 0.0034 1.884 (0.378-9.403) 0.4398
23 15
Gastric carcinomas
Histologic differentiation Diffe. 20 0 0.4823
Undiffe. 5
Unknown 1
Tumor size (cm) <5 6 1.358 (0.433-4.260) 0.5999
>5 18
Unknown 2
Tumor depth of inversian T12 13 1.759 (0.665-4.651) 0.2548
T3,4 13
Lymphatic invasion Iy0,1 10 2.801 (0.887-8.846) 0.0792 2.010 (0.676-5.971) 0.209
y23 14
Unknown 2
Venous invasion vi,1 12 0.649 (0.233-1.807) 0.4084
v2,3 12
Unknown 2
Lymph node metastases NO,1 12 2.296 (0.825-6.392) 0.1115 8.159 (2.076-32.076) 0.026
N23 12

Unknown 1

Discussion

The clinicopathological factors of primary gastric cancer
may influence survival in gastric cancer patients with liver
metastases. It was previously reported that the pathological
factors associated with the primary tumor, such as serosal
invasion and lymphatic and venous invasion, are significant
prognostic factors [14, 19]. However, the impact of these
factors was not significant in this study, although tumor
depth of invasion (<T2) and lymphatic invasion (<lyl) were
picked up for the predictor of survival by a univariate
apalysis. Most authors have reported that these are not
predictive factors for the prognosis of patients with liver
metastases [3, 5, 6, 13]. Therefore, the clinicopathological

factors of the primary tumor may be not directly related to
the prognosis and the surgical indications of a hepatic
resection. We have demonstrated that the degree of liver
metastases (H1, 2) and the absence of peritoneal dissemi-
nation (P0) were significant prognostic factors for survival
after surgery in patients with liver metastases according to a
multivariate analysis. These results emphasize that the
indication of the surgical treatment for synchronous liver
metastases from gastric cancer is H1, 2 metastases, and PO,
and of course, the curative operation for primary and
metastases tumors should be treated. We have also found
that in those patients, the number of liver metastases
(solitary versus multiple) and lymph node metastases (NO,
1 versus N2, 3) were independent prognostic factors of
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Table 5 Data on patients who survived more than § years after surgery

Patient No. 1 2 3 4 5
Gender, age M, 54 M, 58 F, 72 F, 74 M, 65
Survival time (months) 136 107 100 72 T
Radical operation RO RO RO RO RO
Degree of liver metastases H1 Hi H2 H1 H1
Number of liver tumor 1 1 3 1 1
Size of liver tumor (cm) 25 25 23 15 08
Hepatic operation Right lobectomy Partial resection MCT Laft lobectomy MCT
HAI CDDP+5FU+MMC MMC+5FU MMC+CDDP+5FU No treatment CDDP+5FU
Histology PAP FAP PAP TB1 TB2
Lymphatic invasion Iyl Iy2 Iyl y2 1
Venous invasion vl v3 v2 v3 v2
Tumor depth of inversion T2 T2 T2 3 T3
Lymph node metastases n0 nl nl n2 n2
CEA (ng/ml) 0.5 2.1 144.9 05 103
CA19-9 (ng/ml) 7.0 Unknown 180 2.0 1.0

survival according to a multivariate analysis. It has also
been reported that the number of metastatic tumors is a
significant prognostic factor [3, 5, 13] and that the
favorable survival outcome for patients with solitary
metastases has been no worse than that for a solitary
metastases of colorectal cancer [20-22]. In addition, it has
been reported that extended lymph node metastases lead to
difficulty in radical operations and that the proportion of
liver metastases increases with an increased degree of
Iymph node metastases [19, 23], Therefore, we strongly
indicate that a solitary liver metastatic tumor and no-distant
lymph node metastases (SN1) are good candidates for
surgical resection.

Our study demonstrated that in patients with H1 and 2
synchronous metastases without peritoneal dissemination
who received the surgical treatment for the metastatic
tumors, the cumulative 1- and S-year survival rates were
80.0% and 60.0%, and this survival period of a surgical
treatment for liver metastases is dramatically elongated in
comparison to those that have been previously reported [3-
s, 7, 13, 14, 24). In addition, the radical operation including
the surgical treatment for liver metastases is a significantly
independent prognostic factor of survival according to our
univariate and multivariate analyses. Furthermore, it has
recently been reported that there were no significant
differences in the effect of hepatectomy between synchro-
nous and metachronous metastases [5]. Therefore, synchro-
nous liver metastases from gastric cancer are not
necessarily a contraindication for attempts at curative
resective therapy of both the primary site and the metastatic
site,

) springer

Whether the surgical margin is a prognostic factor of
survival in gastric cancer patients with metastatic liver
tumors remains controversial [5, 6, 13, 19]. On the other
hand, in patients with liver metastases from colorectal
cancer, a wedge resection with a tumor-free margin of less
than 5 to 10 mm is justified because the occurrence of
satellite nodules around the main metastatic lesion is
reportedly rare [22] and a non-anatomically limited liver
resection has become a standard surgical procedure [20,
21). In the present study, two patients treated for H1 and 2
metastases with only MCT, of which the surgical margin
may be less than that of a hepatic resection, [18] survived
more than 5 years. In addition, other authors have reported
that MCT is equally effective as a hepatic resection in the
treatment of two to nine hepatic metastatic tumors from
colorectal carcinoma [17, 18]. Therefore, we recognized
that a limited resection including MCT may be enough in
the treatment of liver metastases from gastric cancer,
although the positive surgical margins should be avoided.

Conclusion

Our findings indicate that a radical operation including the
surgical freatment for metastatic liver tumors should be
performed to improve the prognosis in gastric cancer patients
with synchronous H1 and 2 metastases if there is no peritoneal
dissemination. A minimum surgical margin is sufficient for a
resection of liver metastases, and furthermore, a solitary liver
metastatic tumor and no-distant lymph node metastases are the
preferable prognostic factors for survival
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were assessed.

BACKGROUND: We reviewed our experience with primary gastrointestinal tumors (GISTs) after

METHODS: Between 1998 and 2003, 56 patients who underwent surgical treatment for primary
GIST of the stomach were enrolled in this study. Statistical analyses of the risk factors for recurrence

RESULTS: The proportion of cases undergoing laparoscopic surgery was 25 of 56 (44%) in these
retrospective data. The site of recurrence was only the liver in all cases. These recurrent cases were
defined as high-risk category. Tumors measuring over 2 cm in size tended to recur earlier, namely
within 32 months. A staristical analysis showed a statistically significant correlation between the disease
progression and the pathological phenotype.

CONCLUSIONS: This retrospective study has shown that an initial laparoscopic resection of gastric
GISTs is feasible even when the tumor size is relatively small (2-5 cm). The pathological phenotype
(especially tumor mitosis) directly correlates to the patient’s survival even if the resected tumor size was

relatively small.

© 2008 Elsevier Inc. All rights reserved.

Gastrointestinal stromal tumor (GIST) is one of the many
subsets of different types of histology of soft-tissue sarco-
mas, resulting from a mutation in one of the receptor protein
tyrosine kisase (KIT, also called CD117)."* GISTs are the
most common mesenchymal neoplasms of the gastrointes-
tinal tract. Most GISTs are KIT positive (approximately
85%-95%). A few GISTs (approximately 5%-15%) may be
KIT negative; morphologically typical is not precluded by
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an absence of KIT staining.® GISTs can arise anywhere
along the gastrointestinal tract but are most common in the
stomach and small intestine. In patients with clinically sig-
nificant GISTs, the symptoms may include early satiety,
bloating, gastrointestinal bleeding, or fatigue-related ane-
mia. Liver metastases and/or peritoneal dissemination are
the most common clinical manifestations of malignancy.
Two pivotal sets of guidelines for the treatment of GISTs
have already been published from the United States* and the
European Union.> However, there are some differences be-
tween the treatments proposed in these guidelines and the
results of GIST treatment in Japan. Adenocarcinoma of the
stomach is a disease of wide prevalence in East Asia. Rou-
tine upper gastrointestinal endoscopy including endoscopic
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ultrasonography (EUS) is well established in Japan. For
these reasons, relatively small and asymptomatic GISTs are
frequently detected and diagnosed.® This retrospective anal-
ysis provides data regarding the outcome of patients under-
going a surgical resection for GISTs at our institution.

Patients and Methods

Patient characteristics

Between January 1998 and December 2003, 56 consec-
utive patients undergoing a surgical resection of primary
gastric GISTs were identified in a retrospectively collected
database at Wakayama Medical University Hospital.

Diagnostic procedure and tumor evaluation

To assess the clinical stage of the gastric GISTSs, an upper
gastrointestinal series, endoscopy, and computed tomogra-
phy scan were performed preoperatively in all patients, EUS
was also performed when necessary. Our criteria for deter-
mining the endoscopic or EUS findings as possibly malig-
nant were as follows: ulcer formation, tumor size (=30
mm), asymmetric margin, heterogeneous ultrasonographic
pattern, existence of an echo-free area, and rapid growth
within a short period, as previously described.®

Lesions in which the immunohistochemical staining was
positive for CD117 (KIT) were diagnosed as GISTs. The
resected tumors were divided into 4 groups according to the
Risk Assessment Classification proposed by Fletcher.” Tu-
mors less than 2 ¢m in diameter and a mitotic count (MC)
of less than 5 of 50 high-power fields (HPFs) was classified
as very low risk, low risk was identified when the size
ranged from 2 to 5 cm and the MC was less than 5 of 50
HPFs, intermediate risk when the tumor size was less than
5 cm and 6 to 10 of 50 HPFs or the tumor size was 5 to 10
cm and the MC was less than 5 of 50 HPFs, and high risk
was determined when the tumor size was greater than 10 cm
or the MC was greater than 10 of 50 HPFs or the tumor size
was greater than 5 cm and the MC was greater than 5 of
50 HPFs.” The mitotic figures were counted in 50 ran-
domly selected HPFs by an experienced pathologist for
all samples.

Statistics

The quantitative results were expressed as the mean *
standard deviation of the mean. The statistical significance
of the difference between the 2 groups was analyzed by a
Student ¢ test. The SPSS 15.0 software program (Chicago,
IL) was used for all statistical analyses. P values of less than
.05 were considered to indicate statistical significance.

Table 1 Clinical charactaristics of 56 resected GISTs
Age (y) 64.1 £ 12.9 (mean =+ SD)
Sex _ 1
Male 23 (41%)
 female EELS I (59%)
Clinical symptoms ]
Bleeding 6 (1)
Discomfort 16 (28%)
Asymptomatic 3% (61%) -
Tumor location 88 g
 Proximal stomach, 300 o (53%)
T by e o R e
FAG SIS (%)L
; : T e (0N
Intramural {ATRO T Epteille (25 % 0
_ Extragastric. .25 L (45%)

=l A&

Results

Patient characteristics

From January 1998 to December 2003, 56 consecutive
patients undergoing surgical resection of gastric GIST were
reviewed (23 men and 33 women). The average age was
64.1 = 12.9 years (range, 23-83 years). The clinical and
pathological characteristics are summarized in Table 1. It is
striking that about 60% of the patients were asymptomatic.
The tumors of 6 patients had increased in size within 6
months by repeat endoscopy. In addition, 56 (100%) pa-
tients underwent an abdominal computed tomography scan,
and 29 patients (52%) had endoscopic ultrasonography.

Perioperative outcomes

The operative approaches used were laparoscopic partial
resection of the stomach (n = 17), laparoscopic/intragastric
resection (n = 8), open partial gastric resection (n = 24),
and open gastrectomy (proximal, distal, or total; n = 7). The
proportion of laparoscopic surgery was 25 of 56 (44%)
in this retrospective data. The average operative lime was
165 = 34 minutes. The mean estimated blood loss was a
little less than 50 mL. Moreover, there were no episodes of
tumor rupture or spillage, no major intraoperative compli-
cations, and no conversions to open surgery during laparo-
scopic surgery. Postoperatively, some patients after a prox-
imal gastrectomy required a nasogastric decompression tube
beyond a 24-hour period. No patient had any evidence of
cither a staple-line or anastomotic leakage. The average
length of hospitalization was 6.6 = 0.5 days. There were no
major postoperative complications or mortalities.

Tumor gross and microscopic characteristics

The majority (98%) of tumors were located in the prox-
imal two thirds of the stomach (Table 1). The average tumor
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Table 2 Characteristics of 10 patients with metastatic
disease

Table 4 Evaluation of patients and tumor characteristics
predictive of the recurrence (univariate analysis)

Patient Metastasis Risk Operation No recurrence  Recurrence
#  (mm) Size category TTR treatment Imatinib Patients/tumor characteristics (n = 46) (n = 10)

1 Liver 70 High 15 GR No Age (v) 64.0 = 11.8 64.7 £ 179

2 Liver 30 High 18 LPR No Tumor size (mm) 46.8 64.0*

3 Liver 60 High 24 GR Yes Mitotic index 4.3 26.7*

4 Liver 56 High 24 GR No €D117 positive 45 (98%) 10 (100%)

5 Liver 35 High 26 LPR Yes (D34 positive 44 (96%) 10 (100%)

6 Liver 38 High 32 0OPR No Asymptomatic 26 (60%) 6 (60%)

7 Liver 100 High 30 OPR Yes Tumor ulceration 10 (21%) 5 (50%)

8 Liver 55 High 22 OPR No Tumor necrosis 5 (10%) 7 (70%)*

9 Liver 46- High 31 OPR No Macroscopic surgical margin. =~ 33.3 £ 7.9 23.2 £ 8.6*
10 Liver 150 High 14 OPR No (mm)

TIR = time to recurrence (months); GR = open gastrectomy; LPR = Mitatic index means number of mitosis per 50 HFfs. -

laparoscopic partial resection; OPR = open partial resection. P < 05,

size was 50.1 * 30,7 mm (range, 10-150 mm). All lesions
had a negative resection margin of 31.6 = 8.9 mm (range,
12-57 mm). Mucosal ulcer formation was detected in 15
(26%) of the lesions. In immunohistochemical staining, a
CD117- positive rate was detected in 55 (98%), and CD34
was positive in 54 (96%) patients. The risk categories were
as follows: very low, 4 (7%); low, 9 (16%); intermediate, 23
(41%); and high, 20 (36%), respectively.

Recurrent pattern and characteristics

With a median follow-up of 37 months (range, 26-79
months), recurrenée occurred in 10 (18%) patients, 4 of
whom died of the disease. The site of recurrence was only
the liver in all cases. These 10 recurrent cases are summa-
rized in Table 2. These recurrent cases had already been
defined as high risk. There was no recurrence of tumors less
than 2 em in a diameter, whereas in case of relatively small
tumors (2-5 cm in diameter) had tumor recurrence in 13%
(Table 3). The average time of recurrence was 23.6 * 6.4
months.

Recurrent risk assessment

Patients’ characteristics (age and sex), tumor size and
resection margin, and microscopic (including mitotic index,
cellular maker, presence of necrosis, or ulcer formation)
features were analyzed as prognostic factors. of disease

Table 3 Relaﬁvely small (2-5 em) GISTs have the
potential recurrence
Tumor diameter Total cases Recurrence
<2cm 5 0
2-5 cm 30 4 (13%)
5-10 cm 15 4 (26%)
>10 cm 6 2 (33%)

progression (Table 4). We considered both recurrence and
metastasis during the follow-up period as evidence of dis-
ease progression. A statistical univariate analysis showed
that there was a statistically significant correlation between
disease progression and tumor size, mitotic count, tumor
ulcer necrosis, and macroscopic surgical margin. On a multi-
variate analysis of these 4 significant factors detected on a
univariate analysis, however, only the tumor mitotic index
proved to be a significant independent predictive variable
affecting survival (hazard ratio = 10.546; confidence interval,
2.313-45.167, P = 007).

Comments

GISTs of the stomach are one of the most important
submucosal tumors becoming more frequently encountered
because of the rising incidence of upper gastrointestinal
endoscopy. In particular, routine upper gastrointestinal en-
doscopy including EUS is well established for asymptom-
atic patients in Japan. For these reasons, small (<2 cm) or
relatively small (2-5 cm) GISTs may be frequently detected
and diagnosed.® This article summarizes the outcome of
surgically resected GISTs of the stomach in our institution.

Defining meaningful prognostic factors of surgically re-
sected GISTs of the stomach has been historically elusive.
This may be because of the inconsistent pathological diag-
nosis before the recognition of KIT as well as the grouping
of GISTs from various areas of the gastrointestinal tract.
Several recent studies have shown a comprehensive rela-
tionship between the clinical and pathological data of gas-
tric GISTs. The emerging consensus favors risk optimiza-
tion of the tumors over absolute distinction of benign versus
malignant.”* Based on a large retrospective analysis, for
example, Meiettien et al® recently showed the classification
of the gastric GISTs as benign, very low, low, low-to-
moderate, and high malignant potential. Similar to other
previous reports,”'? they used the tumor size and mitotic
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activity as the most predictive prognostic factors. They also
showed that even patients with large (>10 cm) GISTs of the
stomach and with a low (<3 per 50 HPF) mitotic index have
a 12% to 15% tumor-related mortality, often after a pro-
longed survival. In contrast, even relatively small (<5 cm)
tumors in the presence of a high mitotic index result in
tumor-related deaths in more than 50% of patients.® Another
multivariate analysis of 140 surgically resected GISTs of
the stomach showed that male sex, a tumor size of over 10
cm, and a mitotic index of 10 or more were all significant
predictors of a poor prognosis.” In this retrospective analy-
sis, we also found tumor size, mitotic index, and tumor
necrosis to be statistically correlated with recurrence after a
surgical resection.

A surgical resection of localized GISTs of the stomach is
the preferred treatment modality.'"'? Recently, a 1- to 2-cm
margin was thought to be necessary for an adequate resec-
tion.!>¥ DeMatteo et al,'® however, recently showed tumor
size, not a negative microscopic surgical margin, to deter-
mine survival. Therefore, it is accepted that the goal of a
surgical resection of gastric GISTs should be a complete
resection including gross negative margins without lymph
node dissection. Our retrospective analysis showed that a
relatively large surgical margin had the possibility to avoid
tumor recurrence after surgery. On a multivariate analysis of
significant factors detected on univariate analysis, however,
only tumor mitotic index proved to be a significant inde-
pendent predictive variable affecting survival. We speculate
that resected surgical margin may therefore not be directly
correlated with tumor recurrence.

Because a simple and less invasive resection, including a
laparoscopic resection, is the preferred endoscopic surgical
technigue of gastric surgeons, the reliability of laparoscopic
surgical devices and the fact that gastric GISTs can be easily
reached using intraoperative endoscopy, a laparoscopic ap-
proach, and the resection to GISTs of the stomach has
therefore become very appealing.'®'*' Although the Na-
tional Comprehensive Cancer Network Clinical Practice
Guidelines for the Optimal Management of Patients with
GIST suggests that laparoscopic techniques should be lim-
ited to tumors less than 2 em, many surgical investigators
have reported successful and safe resection of larger GISTs
of the stomach.® This recommendation regarding size crite-
ria amendable to laparoscopic techniques does not appear to
be evidence based. In our series, 44% of the patients re-
ceived laparoscopic surgery, and no patients had operative
lacerations or rupture of the tumor. In our previous report,
we proposed that laparoscopic resection be conmdered the
treatment of choice for small (<3 cm) gastric GISTs.® In
addition, the prospective study from Carolina’s Medical
Center has recently shown that laparoscopic and laparoen-
doscopic resection of gastric GISTs of sizes up to 8.5 cm
was associated with low morbidity, short hospital stays, and
the long-term disease-free survival.'® In our present analy-
sis, the tumor mitotic index only proved to be a significant
independent predictive variable affecting survival. Given

the degree of efficacy and the advantages afforded by lapa-
roscopic techniques, therefore, we recommend that a lapa-
roscopic approach may be the preferred resection strategy in
most patients with from small- to medium-sized gastric
GISTs. With recent trials confirming the safety of laparo-
scopic techniques in colon and gastric oncologic surger-
ies,718 the role of laparoscopic surgery in the resection of
GISTs of the stomach should therefore be further clarified in
the near future.

In conclusion, this retrospective study has shown that an
initial laparoscopic resection of a gastric GIST is feasible
even when the tumor size is relatively small (2-5 cm). A
complete resection, including adequate surgical margins,
may therefore be an important treatment to avoid liver
metastases. However, the pathological phenotype (espe-
cially tumor mitosis) is directly correlated to the patient's
survival even when the resected tumor size was relatively
small. A laparoscopic approach may be the preferred resec-
tion strategy in most patients with medium-sized gastric
GISTs in the future.
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Fig. 1 The resected specimen showed type 2 gas-
tric cancer.
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Fig. 3 Operative findings revealed an apporoxi-
mately 3-cm logitudinal tear of the greater curva-
ture of upper stomach body. There was neither ul-
ceration nor inflammation at the lesion.
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Fig. 4 Roentgenoscopy showed : There was no

stenosis at the gastrojejunostomy on 14th postop-
erative day.
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Spontaneous Gastric Rupture triggered Overextension due to Excessive Oral
Intake following Distal Gastrectomy : A Case Report

Koji Ohta, Akira Kurita, Minoru Tanada, Takaya Kobatake,
Isao Nozaki, Yoshirou Kubo and Shigemitsu Takashima
Department of Digestive Surgery, Shikoku Cancer Center

We report a case of spontaneous gastric rupture following distal gastrectomy. A 67-year-old man who under-
went distal gastrectomy for gastric cancer and discharged our hospital on postoperative day (POD) 14, ate a
large amount of sushi, then experienced severe enough gastric pain to be admitted in an emergency. Physical
examination showed muscular defense in the upper abdomen. Computed tomography (CT) showed abdominal
free air and ascites, necessitating emergency surgery for acute abdomen. Laparotomy findings included tur-
bid ascites and numerous grain of rice in the upper abdomen. The upper gastric body had a 3-cm longitudinal
tear at the greater curvature. Neither ulceration nor inflammation was seen, and diagnosing spontaneous gas-
tric rupture, we sutured the lesion primarily in two layers and lavaged and drainaged the abdomen. No steno-
sis had been seen in X-ray imaging at the gastrojejunostomy on POD 14, so we concluded that excessive oral
intake had overextended the stomach, triggering spontaneous gastric rupture,

Key words : spontaneous gastric rupture, distal gastrectomy, complication
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