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Appendiceal perforation with intra-abdominal free air due to

metastatic appendiceal carcinoma from gastric carcinoma
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Abstract

A 54-year-old woman with advanced gastric cancer underwent emergency laparotomy following diagnosis

of digestive tract perforation with peritonitis.

diameter was confirmed in the appendix wall.
peritoneal dissemination from gastric cancer.
perforation due to acute appendicitis.

Abdominal roentgenography showed intra-abdominal free air,
and laboratory tests showed significant inflammation. Intraoperatively, a perforation approximately 1 mm in
Macroscopically, there were no definite findings of metastasis and
Appendectomy was performed after diagnosis of appendiceal

Light microscopic examination of the resected appendix showed that

gastric carcinoma cells predominantly infiltrated from the appendiceal serosa to the muscular layer of the

appendix wall.
for primary gastric cancer.

Only appendectomy was performed, and the patient was then treated with an anticancer drug

Metastatic appendiceal carcinoma is rare but several cases of metastatic appendiceal carcinoma from gastric
cancer have been reported. We report the first case of appendiceal perforation with intra-abdominal free air due

to metastatic appendiceal carcinoma from gastric cancer.

Introduction

Metastatic appendiceal carcinoma is rare, and it can
complicate acute appendicitis with severe inflammation
and perforation. Among 34 cases of metastatic appen-
diceal carcinoma from gastric cancer have been reported
in the Japanese literature, there have been no reports of
this being associated with intra-abdominal free air.
Here, we report the first case of appendiceal perforation
with intra-abdominal free air due to metastatic appen-
diceal carcinoma from gastric cancer and discuss this
rare case.

Case Report

A 54-year-old woman with advanced gastric cancer
was admitted to our hospital for examinations before an
operation. Endoscopy revealed an ulcerative lesion,
with foci of necrosis and hemorrhage, at the greater
curvature, extending from the antrum to the body of the
stomach. Gastric biopsy revealed a poorly differen-
tiated adenocarcinoma. An upper gastrointestinal
radiological study, which was performed according to
the General Rules of the Japanese Gastric Cancer
Association (JGCA)Y, revealed type 4 gastric cancer.
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Fig. 1 Abdominal roentgenography showed intra-abdominal
free air in the right subphrenic space (arrow).

40

Fig.2 Macroscopic appearance of the resected appendix, show-
ing perforation about | mm diameter in the appendix
wall.

Five days after hospitalization, she had experienced
lower abdominal pain with Blumberg sign and high
grade fever. Laboratory tests showed significant
inflammation (white blood cells [WBC], 16,000/ul ;
C-reactive protein [CRP], 40.69 mg/dl). The serum
levels of carcinoembryonic antigen (CEA) and carbo-
hydrate antigen 19-9 (CA19-9) were within normal
limits. Abdominal roentgenography showed intra-
abdominal free air, and the remainder of the barium was
used for upper gastrointestinal radiological study in the
intestinal tract (Fig. 1). Accordingly, perforation with
peritonitis was diagnosed, and an emergency laparotomy
was performed. Intra-operative findings, revealed ser-
ous yellow ascites and a significant amount of fibrin
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Fig.3a A low-magnification photomicrograph of perforation

site of the resected appendix (H & E, X10).
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Fig.3b  Atypical cells similar to gastric carcinoma cells were
seen in the appendix wall at a higher magnification (H

& E, X400).
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Fig. 3¢ Immunohistochemical staining for cytokeratin (CAMS.
2) shows diffuse positive in the atypical cells (X400).

components in the surrounding appendix and pouch of
Douglas. There were no definite findings of metastasis
and peritoneal dissemination from gastric cancer. The
mesoappendix was thick and edematous, and perfora-
tion approximately 1 mm diameter was confirmed in the
appendix wall. Macroscopically, invasion of gastric
cancer to the serosa of the gastric wall was confirmed,
but no perforation was revealed. Moreover, there was
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no other intestinal perforation. Only appendectomy
was performed after diagnosis of appendiceal perfora-
tion due to acute appendicitis. Macroscopic findings of
the resected appendix were as follows, length of the
appendix was about 5 cm, and perforation about 1 mm
in diameter contralateral to the mesoappendix was
confirmed (Fig.2). Mucosa of the resected appendix
was intact, and no neoplasm was revealed by macro-
scopic examination. Light microscopic examination
showed that atypical cells similar to gastric carcinoma
cells predominantly infiltrated from the appendiceal
serosa to the muscular layer of the perforated appendix
wall (Fig. 3a-b). These atypical cells showed positive
granules in the cytoplasm when periodic acid-Schiff
(PAS) staining was performed. Immunohistochemical
staining, revealed that the atypical cells were strongly
positive for cytokeratin (CAMS5.2) (Fig. 3¢) and CEA.
After operation, the cytology of intra-operative ascites
was strongly suspicious for gastric cancer cells. As a
consequence of these pathological and cytological
findings, these atypical cells were diagnosed to be
metastatic appendiceal carcinoma from gastric caner.
The mechanism of metastasis to the appendix from
gastric cancer was considered to be peritoneal dissemina-
tion. The postoperative course was been good, and she
was subsequently treated with an oral anticancer drug
(I M tegafur-0.4 M gimestat-1 M otastat potassium, TS-
1: 100 mg/day) for primary gastric cancer with per-
itoneal dissemination from December 25, 2004. The
patient remains alive 12 months after the operation, and
careful follow-up is being performed.
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Discussion

Cancer metastasis to the appendix is very rare.
Gillesse et al.? studied 37 cases, in 1987, and six of these
had the primary cancer in the stomach. In Japan, there
were 52 reported cases of cancer metastasis to the appen-
dix, as best we could determine on searching, between
January 1979 and October 2004 ; and in these cases, the
primary lesions were gastric cancer in 32 cases
(61.5%)*712, lung cancer in 9 (17.3%)'®, gallbladder
cancer in 4 (7.7%)'%, breast cancer in 4 (7.7%), liver
cancer in 1'®, colon cancer in I, and pancreas cancer in
1. A clinical pathological study of 32 reported cases of
metastasis of gastric cancer to the appendix, in Japan,
revealed that the age of onset ranged from age 34 to 81
years (average, 62.3 years) ; the gender mix was 24 men,
eight women (Table 1). As to the onset mechanism,
onset of acute appendicitis after resection of gastric
cancer was the most common, in 16 cases (50.0%), foll-
owed by discovery of gastric cancer at surgery for acute
appendicitis, in 9 cases (28.1%) ; onset of acute appendi-
citis before surgery for gastric cancer, in 4 cases (12.5%),
including this case, and finding the metastatic appen-
diceal carcinoma through appendectomy during surgery
for gastric cancer, in 3 cases (9.4%). As to the appendix
itself, gangrenous appendicitis or perforation was also
found in 17 cases. As best we could determine, each
primary gastric cancer was an advanced state, and the
histological types were well-differentiated tubular
adenocarcinoma (tubl) and moderately differentiated
tubular adenocarcinoma (tub2) in 14 cases, and poorly

Table 1 Summary of cases with metastatic appendiceal carcinoma from gastric cancer reported in Japan

Male: Female

Age (years)

Onset mechanism
Acute appendicitis after resection of stomach cancer
Discovery of stomach cancer at surgery for acute appendicitis
Acute appendicitis before sugery for stomach cancer

Finding the metastatic appendiceal carcinoma through appen-
dectomy during surgery for stomach cancer

Primary gastric cancer
Early state
Advanced state
Unknown

Mechanism of metastasis to the appendix
Peritoneal dissemination
Lymphogenous
Hematogenous

Unknown

24:8
mean : 62.3 (range, 34-81 years)

Findings of the appendix

16 (50.0%) Gangrenous appendicitis or perforated 17 (53.1%)
9 (28.1%) Phlegmonous appendicitis 3 (9.4%)
4 (12.5%) Catarrhal appendicitis 0
3 (9.4%) Normal 1 (3.1%)

Others 6 (18.8%)
Unknown 5 (15.6%)
Histology of the gastric cancer

0 tub 1 or tub 2 14 (43.8%)

28 (87.5%) por or sig 10 (31.3%)
4 (12.5%) unknown 8 (25.0%)

Operation

12 (37.5%) Appendectomy 27 (84.4%)
8 (25.0%) Cecalectomy 2 (6.3%)
2 (6.3%) Ascendectomy 1 (3.1%)

10 (31.3%) Unknown 2 (6.3%)

tub 1 : well differentiated tubular adenocarcinoma
differentiated adenocarcinoma

tub 2 : moderately differentiated tubular adenocarcinoma por: poorly
sig : signet ring cell carcinoma
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differentiated adenocarcinoma (por) and signet ring cell
carcinoma (sig) in 10 cases, showing no significant
difference.
the appendix, peritoneal dissemination was the most
common, in [2cases (37.5%), including this case,
lymphogenous metastasis occurred in 8 cases (25.0%),
hematogenous metastasis occurred in 2 cases (6.3%), and
the route of metastasis was unknown in 10 cases.

As the mechanism of metastasis of gastric cancer to
the appendix in this case, primary gastric cancer invaded
the serosa of the gastric wall ; cytodiagnosis of ascites
was strongly suspicious for gastric cancer cells, and
cancer infiltration was noted from the appendiceal serosa
side to the muscularis; as such, the mechanism was
considered to be disseminated metastasis. Cancer
metastasis to the appendix is known to cause an internal
pressure increase and stasis, because cancer invasion
blocks the appendiceal lumen, resulting in serious
appendicitis. In this case, histopathological findings
did not show tumor invasion to the appendiceal mucosa,
and the membrane surrounding the perforation site was

Regarding the mechanism of metastasis to

maintained, such that the findings did not actually
indicate acute appendicitis that could cause perforation.
The cause of occurrence of perforation was considered to
be lowered immunological function due to the tumor-
bearing state, accompanied by direct invasion of stom-
ach cancer from the appendiceal serosa and cancerous
peritonitis. Further, a speculated possibility was the
thinning of walls of appendiceal diverticula, etc., because
the appendiceal perforation site was pin-point in size,
but a histopathologically definitive diagnosis could not
be obtained.

This case is very rare in that intra-abdominal free air
was generated with perforation of the vermiform appen-
dix. Generally, intra-abdominal free air is unlikely to
be generated with appendiceal perforation due to appen-
dicitis. The reason is that, in appendicitis that causes
perforation, the appendiceal lumen becomes blocked
due to edema of appendiceal mucosa or fecal calculus,
which blocks patency to the colon, and gas in the
intestinal tract is not released into the abdominal cavity.
Another reason is that the perforation site is quickly
sealed over with greater omentum.
tion was caused by cancer invasion from the appendiceal

In this case, perfora-

serosa side, histopathological findings of appendicitis
were few, and the appendiceal lumen was maintained.
Also, the perforation site was contralateral to the
mesoappendix, and it could not be easily sealed over.
These factors can be considered to have caused the
generation of intra-abdominal free air.

In this case, a possibility of gastrectomy at the same
time as an appendectomy was considered, but the pri-
mary lesion, which was gastric cancer, had invaded the
serosa ; and, considering the possibility of non-radical
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surgery due to peritoneal metastasis, stress to the patient
due to emergency surgery, and safety, only an appendec-
tomy was performed. The prognosis of peritoneal
dissemination of stomach cancer is poor, but there are
some reports that TS-1 is effective to peritoneal dissemi-
nation of stomach cancer'”®. In this case, the patient
was treated TS-1, and careful follow up has performed.

After encountering this case, our view is that when a
patient with cancer, or a history of surgery for a malig-
nant tumor, has peritonitis or acute appendicitis-like
symptoms, it is important to conduct as complete an
intra-abdominal search during surgery as possible, and
to select an optimal surgery method, always keeping in
mind the possibility of cancer metastasis to the appendix.
We consider it is also important to conduct histopath-
ological testing on the removed appendix, in order not
to miss cancer metastasis to this organ.
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