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Table 2. Results of Clinical Data of Patients in the Elderly Group and the Non-elderly Group

Elderly group Non-elderly group P value

Mean age (years) 78.2+3.8 64.7+7.4
One-piece resection rate (%) 96 92 NS
Complete resection rate (%) 81 82 NS
Size of the lesion (mm) 12.2 13.0 NS
Operation time (min) 67+49 77+58 NS
Frequency of the oxygen therapy (%) 13 14 NS
Frequency of the use of depressor (%) 17 ' 23 NS
Frequency of the use of pressor (%) 1.9 1.1 NS
Amount of the use of pethidine hydrochloride (mg) 20.4x10.7 23.8+9.5 NS
Amount of the use of midazolam (mg) 2.0+1.3 3.1x1.4 NS
Complications

Rate of bleeding (%) 43 43 NS

Rate of perforation (%) 1.9 L1 NS
depth of invasion (mucosa/submucosa) 47/6 83/8

NS: not significant.

were 12.2+4.8 mm in the elderly group and 13.024.8 mm in
. the non-elderly group, respectively. There was a significant
difference in the rate of having underlying disease between
the 2 groups, for which 30 patients (57%) in the elderly
group and 30 patients (33%) in the non-elderly group had
. some form of underlying disease (p<0.05). Heart disease (old
myocardial infarction, arhythmia, etc.), hypertension, respi-
ratory disease, liver disease, diabetes mellitus or others
(cerebral infarction etc.) was observed in 1, 15,4, 4, 5 and 5
patients, respectively in the elderly group, and in 5, 7, 2, 5,
13 and 5 patients, respectively in the non-elderly group.
Many patients had accompanying hypertension in the elderly
group. There were no significant differences in the number
of patients who had anticoagulant therapy among the groups
[6 patients (11%) in the elderly group versus 8 patients
(8.8%) in the non-elderly group].

The data compared between each group is shown in Table
2. There was no significant difference in the one-piece resec-
tion rate among the groups (96% in the elderly group versus
92% in the non-elderly group). The one-piece resection rate
was over 90% even if the tumor size was over 20 mm (Table
3). There was no significant difference in the CR rate among
the groups (83% in the elderly group versus 82% in the non-
elderly group). The CR rates were 88% for lesions 10 mm or
less in diameter, 83% for those between 11 and 20 mm, and
64% on those over 21 mm (Table 4). The mean operation
time was 67.449.4 minutes for the elderly group and 77.0+
58.1 minutes for the noun-elderly group, respectively. There
were 02 (43%) cases of bleeding during or after IT-ESD: 23
(43%) in the elderly group and 39 (43%) in the non-elderly
group, and one patient required surgery for bleeding in the
elderly group (Table 5). Ten of 22 patients with hypertension
and 5 of 14 patients with having anticoagulation therapy in
the both groups exhibited bleeding during or after ESD.
Perforation occurred in one patient in each group,
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" Table 3. One-piece Resection Rate, According to Size

Elderly group Non-élderly group Total
Size (mm)
1-10 96% (23/24) 93% (40/43) 94% (63/67)
11-20 94% (17/18) 94% (32/34) 94% (49/52)
21-30 100% (11/11) 86% (12/14) 92% (23/25)

Tabie 4. Complete Resection Rate, According to Size

Elderly group Non-elderly group Total
Size (mm) .
1-10 83% (20/24) 91% (39/43) 88% (59/67)
11-20 78% (14/18) 85% (29/34) 83% (43/52)
21-30 82% (9/11) 50% (7/14) 64% (16/25)

respectively, and a patient in the non-elderly group required
surgery for perforation (Table 5). There was no significant
difference in the frequency of use of a depressor among the
groups being 9 patients (17%) in the elderly group and 21
patients (23%) in the non-elderly group. Pressor was used in
one patient in each group for bleeding during IT-ESD. Also
there was no significant difference in the frequency of the
drop in SpO: below 90% during ESD; it occurred in 7 pa-
tients (13%) in the elderly group and 13 (14%) in the non-
elderly group. Only one patient in the elderly group showed
an SpO; below 95% before ESD. Five patients in the elderly
group and 8 patients in the non-elderly group showed an
SpO: below 90% after more than 60 minutes from ESD start.
There were no significant differences in the use of
midazolam- among the groups (2.0+1.3 mg in the elderly
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Table 5. Complications of ESD, According to Size

Bleeding

Perforation

Elderly group

Non-elderly group

Elderly group Non-elderly group

Size (mm) .
( 1-10 29% (7/24) 30% (13/43) 0% (0/24) 0% (0/43)
11-20 44% (8/18) 47% (16/34) 5.6% (1/18) 0% (0/34)
21-30 T3% (8/11) 71% (10/14) 0% (0/11) 7.1% (1/14)
Total 43% (23/53) 43% (39/91) 1.9% (1/53) 1.1% (1/91)

group versus 3.1+1.4 mg in the non-elderly group). There
were no significant differences in the use of pethidine hydro-
chloride among the groups (20.4+10.7 mg in the elderly
group versus 23.8+9.5 mg in the non-elderly group).
Twenty-six patients were judged as incomplete resection.
The margin of the fragment was positive for tumor or lateral
margin of the lesion could not be evaluated because of the
effects of the electrosurgical current in 12 patients (4 in the
elderly group and 8 in the non-elderly group). Among these
12 patients, there were no patients who underwent additional
laser therapy. They have been under close periodic observa-
tion. Fourteen patients (6 in the elderly group and 8 in the
non-elderly group) were judged as having submucosal inva-
sion and 12 of them underwent additional surgery. The re-
maining 2 cases refused surgery and they have been under
close periodic observation.

Discussion

EMR has become a standard treatment for intramucosal
gastric cancer because it is less invasive for patients com-
pared with surgical resection. To achieve cure by EMR, one-
piece resection is optimal for all lesions because it may
reduce the local recwrrence rate. It is easier to remove a
tumor larger than 10 mm in diameter with ESD techniques
using an IT-knife than with the usual strip biopsy method. At
our institute, IT-ESD was introduced for the treatment of
mucosal gastric carcinoma in 1996.

In the present study, the one-piece resection rate and CR
rate were high for large lesions including those over 20 mm.
The CR rate of 83% (119/144) in the present series of pa-
tients is higher than that previously reported by Miyamoto et
al (6). The reason why the one-piece resection rate and CR
rate were higher in our study than that of Miyamoto et al
might be as follows: 1) we adequately abraded the sub-
mucosal tissue under the lesion before snaring, and 2) in
more than half of the patients in this study, we cut down the
lesions with an IT-knife and without using snaring.
However, 3 of 25 patients (12%) with lesions over 20 mm
had submucosal invasion and thus we should deliberately
perform ESD if the tumor size is over 20 mm. In the elderly
group, 11 of 53 patients (21%) had lesions over 20 mm and
elderly people might have a tendency to avoid surgery.
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We thought that the elderly patients were able to undergo
IT-ESD just as non-elderly patients due to the use of a small
quantity of contrastimulants, because there were few patients
who had a SpO, below 95% before ESD even in the patients
associated with respiratory disease. Also the condition of the
patients in the present study was that PS for all patients was
less than 2, and there were no patients who had severe under-
lying diseases which might affect the good result of IT-ESD
in the elderly group. In both groups, few patients suffered
pain during ESD, although we used only a small quantity of
a pethidine hydrochloride and/or midazolam. It is important
to not use too large a quantity of contrastimulants for elderly
patients during IT-ESD because they frequently tend to ex-
hibit a drop of SpO, or a drop of blood pressure by the use
of contrastimulants during the endoscopic examination.
There were no patients in whom the circulatory and respira-
tory states were affected by contrastimulants, although there
were some who required oxygen for the long duration of op-
eration, or some who revealed a drop in blood pressure due
to bleeding in the present study. Generally, the elderly pa-
tients frequently have a underlying diseases such as heart
disease, hypertension, respiratory disease, cerebral infarction
and so on. We should pay particular attention to patients with
hypertension or anticoagulation therapy before or during
ESD because they are related to bleeding during IT-ESD or
operation time. The good result of IT-ESD in the elderly
group in this study might be due to small number of patients
having anticoagulation therapy.

The operation time for IT-ESD is longer than that of EMR
using conventional methods (3). The reason why the IT-ESD
takes a longer time than conventional methods might be as
follows: 1) complicated operation of a I'T-knife on the abra-
sion of the submucosal tissue and 2) a high frequency of
bleeding. However, it might be worth trying as the first ther-
apy for treating elderly patients with mucosal gastric carci-
noma because of its high one-piece resection rate (1, 6). In
our study, the bleeding frequency was higher than Ohkuwa
et al (1) who reported it as high as 22%. We could shorten
the operation time if bleeding during IT-ESD was well con-
trolled. Thirteen (9%) of all patients showed an SpO, below
90% after more than 60 minutes from ESD start. Thus, cases
that require oxygen during ESD may decrease in the future
if bleeding during IT-ESD is well controlled. Whether the
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patient is elderly or not, the sooner ESD is performed the
better. Improved devices for the management of bleeding are
necessary to safely and smoothly perform the IT-ESD. We
used a depressor before or during ESD when a patient’s
blood pressure rose over 160 mmHg. At our institute, blood
pressure during BSD is not controlled restrictively because
those who undergo ESD include many elderly people. If we
could control the blood pressure during BSD restrictively, for
example, by continuously maintaining the systolic blood
pressure below 150 mmMHg, the frequency of bleeding may
decrease. The perforation rate was 1.4% (2/144) in this study
and onc patient in the non-elderly group needed surgery for
treatment of it. It is necessary (o pay particular attention to
perforations because Ohkuwa et al (1) and Ono et al (7) re-
ported that the incidence of perforation with IT-ESD is 5%,
although the perforation frequency in the present study was
lower than that of. the aforementioned 2 reports.

In conclusion, there was no significant difference in the
result of ESD between the elderly group and the non-elderly
group. Blderly patients frequently have underlying diseases
and we should pay attention to patients with hypertension.
Our study proved that ESD s a feasible treatment for elderly
patients with EGC for which their PS is less than 2.
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Characteristics of Metachronous Multiple Early Gastric
Cancers after Endoscopic Mucosal Resection
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Background and Study Aims: Endoscopic mucosal resection
{EMR) of early gastric cancer is a minimally invasive procedure,
The incidence and characteristics of metachronous muttiple gas-
tric cancers were investigated in a retrospective study in patients
with early gastric cancer after EMR treatment.

Patients and Methods: A total of 143 patients with early gastric
cancer who had undergone EMR treatment were periodically fol-
lowed up with endoscopic examinations for 24 months or longer.
Results: The median period of endoscopic follow-up was 57
months (range 24-157 months). None of the patients died of
gastric cancer, and there were no treatment-related deaths. Five
patients died of other diseases. Of 20 patients (14 %) with meta-

chronous multiple gastric cancers, 15 were treated by EMR. One
patient with differentiated submucosal cancer and four with un-

. differentiated cancers underwent surgery. Sixteen patients (11 %)

had synchronous multiple early gastric cancer lesions within 1
year of the initial EMR. About half of the multiple lesions were
located in the same third of the stomach as the primary lesion,
and most lesions were similar in macroscopic type to the pri-
mary lesions. Most multiple lesions were of the differentiated
type.

Conclusions: Annual endoscopic examinations can preserve the
whole stomach in most patients with early gastric cancer after
successful EMR.

Introduction

The rate of diagnosis of early gastric cancer has increased due to
improved diagnostic procedures such as endoscopic examination,
including chromoendoscopy. Early gastric cancer is defined as a
lesion that is confined to the gastric mucosa or submucosa, re-
gardless of the presence or absence of regional lymph-node me-
tastases. Recently, the technique of endoscopic mucosal resection
(EMR) for early gastric cancer was developed in Japan [1]. In pa-
tients with mucosal gastric cancer with no lymphatic invasion,
no histological ulceration, and a tumor diameter of no more than
30 mm, the incidence of lymph-node metastasesis 0.36 % {2].

Although EMR is a minimally invasive procedure, the disease can
recur in the stomach in two patterns - local recurrence or meta-

chronous muitiple cancers. As EMR spares a-larger area of the
gastric mucosa, metachronous multiple cancers may occur
more frequently after EMR than after surgical partial gastrec-
tomy. However, there have been few reports of the occurrence
of metachronous multiple lesions after EMR {3]. One of the ad-
vantages of EMR is the high quality of life resuiting from preser-
vation of the whole stomach; however, the preserved whole
stomach might still need to be surgically resected later if meta-~
chronous multiple gastric cancers develop. An analysis of the in-
cidence of metachronous multiple gastric cancers and their char-
acteristics would therefore be useful for deciding how to follow
up the preserved whole stomach following EMR. A retrospective
investigation was therefore carried out of the incidence and char-
acteristics of metachronous gastric cancers that developed in pa-
tients with early gastric cancer after EMR treatment.
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Patients and Methods

From October 1987 to October 2001, 304 gastric cancer patients
were initially treated with EMR at the National Hospital Organi-
zation Shikolku Cancer Center, Patients with lesions meeting all
of the following criteria were considered suitable candidates for
EMR at the institution: clinical findings of intramucosal adeno-
carcinoma; well differentiated or moderately differentiated ade-
nocarcineima; proiruding type (type 0 1) or superficial elevated
type {tlypr? 0 1), no more than 3 cm in diameter, or superficial

sedh type Tevpe O 11, no more than 2cm in diameter; no
ulceration in the tumor; and dinical findings of no lymph-node
mefastases and no distant metastases. EMR was carried out
using the sirip biopsy method (1), The description of the cancers
and histological evaluation of the resected specimens were in
accordance with the Japanese Classification of Gastric Carcinoma
[4]. Of the 304 patients, 14 immediately underwent additional
surgery because of the presence of residual tumor, or because
they had undifferentiated adenocarcinoma components or blood
vessel infiltration. At follow-up examinations, 33 patients were
found 1o have developed local recurrences in the area of the pri-
mary lesion. Twenty-two of these patients were treated by EMR
or laser abiation, and 11 received surgical resection. As a result,
25 pationts vroated surgically wvere excluded from the study. Per-
iodic enclasovyic e were recommended at least an-
nually o ool of gastric cancer, As of October
2003, 143 of the 279 patients with whole stomachs had received
endoscopic foliow-up for 24 months or longer,

[RERIRAN
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The encoscopic examinations were carried out with indigo car-
mine dve spraving to detect revurrent lesions. Synchronous mul-
tiple gasiric cancers were ciasnosed in accordance with the
Moertel criteria {5). Lesions detected within 1 year of the initial
EMR were regarded as synchronous multiple lesions, as micro-
cancers :night have been missed at the time of EMR [3,6]. Meta-
chronoits multiple iesions were defined as new gastric cancers in
different areas {rom the initial cancer and occurring at least 1
year aiter the initial EMR,

Statisrical analysis of the study data was carried out using the
chi-squared, Wilcoxon and Mann-Whitney tests, with the assist-
ance of the Statistical Package for the Social Sciences (SPSS) pro-
gram (P55 Inc., Chicago, USAJ. P values less than 0.05 were con-
sidered sianificant,

Resudis

01 279 carly gastric cancer patients who were initially treated
with EMR, 143 were followed up by endoscopy for 24 months or
longer and were included in the analysis. The characteristics of
these 143 patients are listed in Table 1. Median age at diagnosis
was 66 vears (range 46-85 vears), and the median follow-up
period by endoscopy was 57 months (range 24-157 months).
The primary jesion had invaded the submucosa to a depth of
500 um or less in six patients, and the tumor had infiltrated into
the biood vessels in one patient, but the patients with these le-
sions were carcfully followed up without additional surgery be-
cause they were clderly and had other diseases. None of the pa-
tients died of gastric cancer, and there were no treatment-related

Table1 Characteristics of patients with early gastric cancer and
their initial lesions
Multiple Multiple
Factor Solitary Synchronous® Metachronous P
(n=108) (n=14) (n=20)
Age at diagnosis (y) 0.086
Median 66 72.5 66.5
Range 46-85 60-77 46-~79
Sex 0.24
Male 74 (68%)  11(79%) 17.(85%)
Female 35(32%) 3{(21%) 3{(15%)
Location 0.69
Upper third 7(7%) 1(7%) 0
Middle third 45 (41%) 4(29%) 8(40%)
Lower third 57 (52%)  9(64%) 12 (60%)
Tumor size 0.66
>20 mm 1201%) 1(7%) 2(10%)
<20mm 97 (89%) 13 (93%) 18 (90%)
Macroscopic type 0.86
Protruding/ 45(41%)  6(43%) 7(35%)
superficial elevated
Superficial depressed 64 (59%) 8(57%) 13 (65%)
Endoscopic follow-up 0.69
period (months)
Median 57 52 58.5
Range 24-157 24-106 28-142

*Two patients had both synchronous and metachronous cancers. In this analysis,
they are grouped with the metachronous cancer subgroup. For patients with syn-
chronous multiple lesions, data for the initial lesion or the largest lesion were an-
alyzed.

deaths. There were no lymph-node metastases or distant metas-
tases during the follow-up period. Two patients died of malig-
nant diseases in other organs (one ovarian cancer, and one vagi-
nal cancer). Two patients died of liver failure and one died sud-
denly of an unknown cause,

Twenty patients (14 %) developed metachronous multiple gastric
cancers (Table 1). One of these patients subsequently had a third,
fourth, and fifth cancer. The median interval between the diag-
nosis of the primary early gastric cancer and the diagnosis of
the first metachronous multiple cancer was 36.5 months (range
14-92 months). One patient with a submucosally invasive dif-
ferentiated cancer and four with undifferentiated cancers under-
went surgery. The remaining 15 patients were treated with EMR.
All of these patients had mucosal cancers except one, in whom
the lesion was found to be submucosal cancer after EMR. This pa-
tient was receiving treatment for prostate cancer and declined
additional surgery. In the patients with metachronous differenti-
ated mucosal cancers that were capable of being treated by EMR,
the median time between the patient's most recent previous en-
doscopy and the endoscopy at which the metachronous cancer
was diagnosed was 9.5 months (range 3 - 32 months). The inter-
vals in the two patients with submucosally invasive differenti-
ated cancers were 9 and 47 months. The annual incidence of me-
tachronous cancer was approximately 4% (Figure 1).

Sixteen (11 %) of the 143 patients had synchronous multiple early
gastric cancer lesions (14 double and two triple cancers). Two of
these patients subsequently developed metachronous cancers.
In all, 34 patients (24 %) had synchronous and/or metachronous
multiple gastric cancers (Table 1).
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Figure 1 Incidence rates of multiple gastric cancer after endoscopic
mucosal resection for early gastric cancer.

The clinicopathological characteristics of the 42 lesions in the 34
patients who had multiple gastric cancers are shown in Table 2.
Half of these lesions were located in the same third of the stom-
ach as the primary lesion, and most lesions were macroscopical-
ly similar to the primary lesions. Most multiple lesions recurred
as histologically differentiated types.

Discussion

Although there have been many studies of residual gastric cancer
[7], there have been few reports of metachronous multiple gas-
tric cancers after EMR for early gastric cancer. The rate of recur-
rence of early gastric cancer in the gastric stump has been esti-
mated at 1.13-1.9% [8 - 10]. Hosokawa et al. {11] reported that
the cumulative 5-year prevalence of residual gastric cancer
post-partial gastrectomy for early gastric cancer was2.4%. Anin-
creased recurrence rate would be expected in patients treated by
EMR, in proportion to the larger area of gastric mucosa remain-
ing in these patients. In the present study, 14% of patients had
metachronous multiple lesions after EMR. The annual incidence
was about 4%. Most of these metachronous multiple cancers are
thought to derive from de novo cancers, but some may represent
lesions that were missed at the time of diagnosis of the primary
early gastric cancer. Synchronous multiple lesions were detected
in 14 of 143 cases (9.8 %). Synchronous multiple early gastric can-
cers have been reported at rates of 5-10% in the resected stom-
ach [12-15]. Many metachronous lesions are thought to be de
Nnovo cancers.

As synchronous and metachronous muitiple early gastric cancers
tend to have the same characteristics and arise in the same third
of the stomach as the primary lesion, they may arise from the
same high-risk background mucosa. Differentiated cancer is re-
ported to be associated with synchronous multiple cancers
more frequently than with undifferentiated cancers {13,14,16].
Arima et al. {3] reported that Helicobacter pylori infection did
not show a significant relationship with metachronous recur-

Table2 Clinicopathological similarities of multiple gastric cancers.
Thirty-four patients had multiple gastric cancers (42 le-
sions). The table lists the numbers and percentages of
subsequent lesions with characteristics were similar to
the primary lesion

Primary lesion — Synchronous Metachronous Total

secondary lesion (18 lesions) (24 lesions) (42 lesions)
Location :
Upper — upper/middie/lower  0/1/0 0/0/0 0/1/0
Middle — upper/middle/lower 0/4/3 3/5/3 3/9/6
Lower — upper/middief/lower  0/7/3 1/3/9 11012
Same location 7(39%) 14 (58 %) 21(50%)
Macroscopic type
Protruding or superficial 7/2]0 6/3/2 13/5/2
elevated — protruded or
superficial elevated/super-
ficial depressed/advanced
Superficial depressed — 5/4/0 2/11/0 7{15/0
protruding or superficial
elevated/superficial )
depressedfadvanced 11(61%) 17(71 %) 28 (67 %)
Same macroscopic type ’ :
Histological type
Differentiated — differen- 18/0 20/4 38/4
tiatedfundifferentiated
Same histological type 18(100%) 20(83%) 38 (90%)

rence. Multiple gastric cancers occurred predominantly in males.
Residual gastric cancers had a similar tendency to predominate
in males [7]. A defect in the mismatch repair system may play a
role in a minority of cases [17].

Periodic endoscopic examinations detected all multiple gastric
cancers that were still at a curable stage in the patients included
in the present study. Most of the lesions were of the differenti-
ated type and were capable of receiving repeat EMR treatment.
None of the patients died of gastric cancer. The optimal surveil-
lance program for detecting secondary cancer remains unclear.
In the present study group, most periodic endoscopic examina-
tions were performed at least annually. The time interval be-
tween the patient's previous most recent endoscopy and the en-
doscopic diagnosis of metachronous differentiated gastric cancer
capable of being treated with EMR was 3 -32 months. Unfortu-
nately, one patient who did not attend for endescopic follow-up
for 47 months ultimately had to undergo surgery for submucosal
differentiated cancer, and one patient turned out to have submu-
cosal cancer after EMR for metachronous cancer. In the latter pa-
tient, the most recent interval between endoscopies was 9
months, Tsukuma et al. [18] reported that half of untreated early
gastric cancers had progressed to the advanced stage by 44
months. The prognosis of early gastric cancer is favorable, with
a reported 5-year relative postoperative survival of 90% or more
[19]. However, untreated early gastric cancer is eventually fatal.
In 16 patients with differentiated metachronous gastric cancer,
only one patient was not capable of receiving EMR treatment de-
spite having had annual endoscopies.

The annual incidence of metachronous cancer was about 4 %. The
cumulative prevalence of gastric remnant cancer after surgical
partial gastrectomy for early gastric cancer is reported to be
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2.4% at 5 years [ 11]. Patients with early gastric cancer after treat-
ment by EMR have heen identified as a high-risk group for gastric
cancer. Endoscopists should recognize the characteristics of me-
tachronous multiple gastric cancer, and special attention should
be given to the same third of the stomach as the primary lesion in
order to detect carly gastric cancer. Annual endoscopic examina-
tions would lead to preservation of the whole stomach in most
early gastric cancer patients after a successful initial EMR. Pro-
spective studies will be needed in order to estimate the optimal
endoscc‘)pic surveillance interval after EMR for early gastric can-
cer. '
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O CASE REPORT O

Acute Pancreatitis Occurring in Gastric Aberrant

Pancreas Treated with Surgery and Proved

by Histological Examination

Shoji- HIRASAKI, Masahito TANIMIZU, Toshikazu MORTWAKI and Junichirou NASU

Abstract

We describe a case of gastric aberrant pancreas with
acute pancreatitis. Barium meal examination, endoscopic
examination and computed tomography of a 32-year-old
man with abdominal pain revealed a submucosal tumor,
about 3.5 cm in diameter, at the angulus of his stomach.
Endoscopic ultrasonography revealed a hypoechoic mass
with anechoic capillary areas. His serum amylase level
was high at 262 IU/l. Laparoscopy-assisted local resection
was carried out. The resected tumor revealed pancreatic
tissue with extensive neutrophil infiltration in the gastric
wall and fat necrosis in the subserosa. There are few
cases of histologically proven acute pancreatitis in gastric
aberrant pancreatic tissue.

(Internal Medicine 44: 1169-1173, 2005)

Key words: acute pancreatitis, ectopic pancreas, endoscopic
ultrasonography, gastric submucosal tumor,
laparoscopy-assisted local resection

Introduction

Aberrant pancreas is not an extremely rare pathological
condition. It is defined as the presence of pancreatic tissue
lacking anatomical and vascular continuity with the pancreas
(1). It occurs most commonly in the stomach, duodenum,
and jejunum and has been reported in other locations, includ-
ing the ileum, Meckel’s diverticulum, colon, gall bladder,
umbilicus, fallopian tube, mediastinum, spleen, and liver (2).
However, acute pancreatitis rarely occurs in the aberrant
pancreas, and there are few cases of histologically proven
acute pancreatitis in gastric aberrant pancreatic tissue (3, 4).
Herein we report an unusual case of acute pancreatitis occur-
ring in a gastric aberrant pancreas successfully treated with

surgery.

From the Department of Endoscopy, Shikoku Cancer Center, Matsuyama

Case Report

The patient was a 32-year-old-man, 170 cm tall and
weighing 66.6 kg. He visited our hospital for epigastralgia
and further evaluation of the abnormal radiographic findings
of the stomach. He had dull continuous abdominal pain for
1 week with no specific aggravating or relieving factors.
Barium meal examination at the previous physician revealed
a large elevated tumor in the stomach. He had been in good
health and no specific family, past medical, or drug history
was identified. He had drunk about 35 g/week of alcohol for
12 years. Physical examinations revealed no abnormalities.
Routine hematological examination and biochemical tests
were within normal limits. However, serum amylase and C
reactive protein (CRP) examined by the previous physician
were high at 262 IU/I (normal 150 1U/1) and 2.0 mg/dl (nor-
mal 0.4 mg/dl), respectively.

On radiographic examination, the double contrast radio-
graph showed a large elevated lesion with fold conversion on
the posterior wall of the angulus (Fig. 1). Endoscopic exami-
nation of the upper digestive tract and abdominal computed
tomography (CT) revealed a submucosal tumor (SMT) cov-
ered with normal mucosa, about 3.5 c¢cm in diameter, in the
posterior wall of the angulus (Fig. 2). An abdominal CT
showed a normal pancreas, and there were no findings that
suggested pancreatitis such as swelling or fluid. The esopha-
gus and duodenum appeared normal. Endoscopic ultrasonog-
raphy (EUS) (20 MHz frequency) revealed a hypoechoic
heterogeneous mass, about 3 cm in diameter, with anechoic
capillary areas which mainly occupied the third layer of the
gastric wall. The border between the forth layer and this
tumor was unclear (Fig. 3). Under the diagnosis of aberrant
pancreas of the stomach, laparoscopy-assisted local resection
was carried out.

The resected tumor was covered with normal mucosa and
no ulcer or erosion was seen on the mucosal surface.
Opening of the rudimentary pancreatic duct was not de-
tected. The cut surface showed a yellowish soft mass resem-
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Figure 1. Radiographic features of the stomach. The double
contrast radiograph showed an elevated lesion with bridging
folds on the posterior wall of the angulus.

bling a normal pancreas (Fig. 4), and located mainly in the
smooth muscle layer. Histologically, the mass was composed
of normal pancreatic acini, ducts, and islets and was distrib-
uted from submucosa to serosa. A part of this thmor revealed
pancreatic tissue with extensive neutrophil infiltration (Fig.
5A). This resected tumor was diagnosed as an aberrant pan-
creas. Histological examination also revealed extensive
neutrophil infiltration and small abscesses in the gastric wall.
Fat necrosis was present in the subserosa (Fig. 5B). The di-
agnosis, based on these histological findings, was acute
pancreatitis occurring in the gastric aberrant pancreas.

Discussion

Aberrant pancreas occurs in 0.25-13.7% of patients based

3

on both autopsy and surgical series; approximately 70% of
all such tissues are found in the stomach, duodenum, and je-
junum (2). When an aberrant pancreas is found coinciden-
tally during surgery for other abdominal conditions,
resection should be considered because of the risk of late
clinical problems.

A MEDLINE search of the literature, revealed only 3
cases of acute pancreatitis occurring in the gastric aberrant
pancreas in the last 30 years including the present case (3, 4)
(Table 1). There have been a few reports of histologically
proven acute pancreatitis in gastric aberrant pancreatic tis-
sue. A major symptom of all 3 cases was abdominal pain. All
3 cases showed slight elevation of serum amylase and were
treated with surgical resection. Fat necrosis was present in
the subserosa in all 3 cases in Table 1. Acute pancreatitis
was considered as a possible diagnosis before surgery, al-
though the serum amylase was only marginally elevated in
the present case. The mildly elevated serum amylase may
well be explained by the relatively small amount of pancre-
atic tissue involved. There were some reports describing
acute pancreatitis occurring in the aberrant pancreas exclud-
ing the stomach, such as in the duodenum (5), small bowel
mesentery (6) or Meckel’s diverticulum (7). These patients
with acute pancreatitis in the aberrant pancreas had abdomi-
nal pains, Thus, it is necessary to be aware that an aberrant
pancreas may cause acute pancreatitis and should be sus-
pected in a patient with abdominal pain regardless of a dis-
tinct cause, when serum amylase is elevated. All 3 cases of
acute pancreatitis occurring in the pastric aberrant pancreas
in Table 1 are young men. Gastric aberrant pancreas had
been reported to be common in men, and Fam et al described
that the male to female ratio of gastric aberrant pancreas was
(6).-Itis nnclear. whether young men with gastric aber-
rant pancreas tend to have acute pancreatitis. However, 2 pa-
tients with acute pancreatitis in the aberrant pancreas

Figure 2. Abdominal computed tomography on admission revealed a large submucosal tumor, about 3.5 cm in diameter, in

the gastric posterior wall (arrow) and a normal pancreas.
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Figure 3. Endoscopic ultrasonography findings of the gastric tumor. The tumor was a hypoechoic heterogeneous mass with
anechoic capillary areas which mainly occupied the third layer of the gastric wall. And this tumor was connected with the

smooth muscle layer (forth layer) of the gastric wall.

Figure 4. Macroscopic findings of the tumor. The cut surface
showed a 3 cm sized yellowish soft mass resembling a nermal
pancreas (arrows).

excluding the stomach, who were reported by Fam et al (12-
years old) (6) and Taylor and Owen (29-years old) (7), were
young males. Acute pancreatitis in the aberrant pancreas
should be suspected in a young man with atypical abdominal
pain. Surgical therapy is necessary for the symptomatic pa-
tients of gastric aberrant pancreas (2). Acute pancreatitis
with abdominal pain rarely occurs in the gastric aberrant

Internal Medicine Vol. 44, No. 11 (November 2005)

pancreas. This disease occasionally develops other symp-
toms such as bleeding or vomiting (2, 8, 9). Moreover, this
disease is rarely associated with adenocarcinoma (10). The
incidence of malignant change in the gastric aberrant pan-
creas has been estimated to be less than that of the normal
pancreas itself (2). Ikenaga et al (11) described that the cases
of gastric aberrant pancreas larger than 3 cm frequently had
symptoms or were associated with adenocarcinoma. Thus a
tumor size of larger than 3 cm may be indicative of malig-
nant behavior or the time for surgery.

EUS has recently been frequently used for determining.
the depth of tumor invasion in the gastrointestinal wall, and
it is also useful for evaluating gastrointestinal SMT. It also
assists in determining the indications for endoscopic removal
(12). In some cases, we can obtain a histological specimen
from. gastric SMT by endoscopic ultrasound-guided needle
aspiration (13). Yoneshima et al (14) described EUS findings
in gastric aberrant pancreas as follows: 1) a mass in the
submucosal layer, 2) a solid echo pattern with some small
cystic or anechoic capillary areas, 3) a thick 4th layer sur-
rounds the mass. In the present case, EUS revealed an SMT
with a hypoechoic pattern, involving the submusosal layers
and smooth muscle layers of the gastric wall, EUS also re-
vealed a hypoechoic heterogeneous mass with anechoic cap-
illary areas and these findings were compatible with gastric
aberrant pancreas. We had to make a differential diagnosis
regarding a gastrointestinal stromal tumor (GIST), however,
we could mle out a GIST because of the existence of
anechoic capillary areas. The present patient was diagnosed
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Figure 5. Histological examination of the gastric tumor revealed pancreatic acini, ducts, and islets with neutrophil in-
filtration (A) (HE stain, x10). Fat necrosis was seen in the subserosa of the gastric wall (B) (HE stain, x20).

Table 1. Summary of 3 Cases of Acute Pancreatitis Occurring in the Gastric Aberrant Pancreas in the Past 30 Years

Author Symptoms

Age Sex Size (cm) Serum amylase Fat necrosis Therapy

xu/n in the subserosa
1 Green (3) 38 M abdominal pain not described 500 + operation
2 Matsushita (4) 33 M abdominal pain 2 59 S+ operation
3 present case 32 M abdominal pain 3 262 + operation

as having a gastric aberrant pancreas by diagnostic imaging
and elevation of serum amylase. Endoscopic ultrasound-
guided needle aspiration was not necessary for diagnosis of
this tuwmor. We abandoned the removal of this tumor
endoscopically because the tumor size was over 3 cm and the
tumor was connected with the smooth muscle layer of the
gastric wall. EUS could affect the indication for surgery in
the present case.

Unfortunately, we could not determine the etiology of

acute pancreatitis in the gastric aberrant pancreatic tissne. In -

the present case, there was no specific drug history and he
was not a heavy drinker. However, his alcohol habit might
be related to acute pancreatitis. Aberrant pancreas associated
with gastrointestinal bleeding, intussusception, and intestinal
obstruction has been described in the literature (2). However,
acute pancreatitis in gastric aberrant pancreatic tissue is sel-
dom proven histologically. Thus, the causative mechanism of

pancreatitis in the gastric aberrant pancreatic tissue has yet to .

be clarified and further studies are necessary.

In conclusion, we reported a rare case of acute pancreatitis
occurring in a gastric aberrant pancreas treated with surgery
and proved by histological examination. Based on the find-
ings in the present case, we suggest that an aberrant pancreas
should generally be taken into consideration in the differ-

1172

ential diagnosis of SMT of the stomach. It is necessary to be
aware that a gastric aberrant pancreas may cause acute
pancreatitis and should be suspected in a patient with atypi-
cal abdominal pain when there is SMT in the stomach.
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