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Abstract

Primary adenocarcinoma of the appendix is a rare ma-
lignancy that constitutes < 0.5% of all gastrointestinal
neoplasms. Moreover, primary signet ring cell carci-
noma of the appendix is an exceedingly rare entity.
We have encountered 15 cases of primary appendiceal
cancer among 3389 patients who underwent appen-
dectomy over the past 18 years. In the present report,
we describe a rare case of primary signet ring cell
carcinoma of the appendix with ovarian metastases
and unresectable peritoneal dissemination occurring
in a 67-year-old female patient. She underwent ap-
pendectomy and bilateral salpingo-oophorectomy with
a laparoscopy procedure. She then received palliative
systemic chemotherapy with 12 cycles of oxaliplatin,
5-fluorouracil, and leucovorin (FOLFOX-4). The patient
currently is well without progression of disease 12 mo
after beginning chemotherapy.
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INTRODUCTION

Primary adenocarcinoma of the appendix, first described
in 1882, is an uncommon malignancy of the gastrointes-
tinal tract that constitutes approximately 0.12 cases per
one million people per year'. Moreover, primary signet
ring cell carcinoma of the appendix is an exceedingly
rare entity and little information on the discrete charac-
teristics of this tumor has been published”. The clinical
presentation is usually non-specific, although right lower
abdominal pain is the most common symptom, which is
indistinguishable from acute appendicitis[3’4]. Therefore,
it is invariably difficult to diagnose primary signet ring
cell carcinoma of the appendix preoperatively. Usually
the diagnosis is made only after histologic examination
of a surgically-removed inflamed appendix.

The treatment options for metastatic disease include
systemic chemotherapy alone, hyperthermic intraopera-
tive intraperitoneal chemotherapy, cytoreductive surgery
with a peritonectomy, and a combination of treatments.
However, whether debulking surgery and intraperitoneal
chemotherapy are worthwhile for all aggressive, ad-
vanced disease cases remains controversial.

There are a few reported cases of primary signet
ring cell appendiceal carcinoma®. In the case reports
published, the patients underwent cytoreductive surgery
and intraperitoneal chemotherapy. However, this case
report documents the use of systemic chemotherapy
with oxaliplatin, and 5-fluorouracil (5-FU) chemotherapy
(FOLFOX-4) for the female patient with primary signet
ring cell appendiceal carcinoma with ovarian metastases
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and unresectable peritoneal dissemination. The indica-
tions for systemic chemotherapy for aggressive primary
appendiceal carcinoma were discussed. A case report
is presented with a review of our 18-year experience at
Kangnam St. Mary’s Hospital.

CASE REPORT

A 67-year-old female visited her primary physician be-
cause of an increasing abdominal distention for 3 mo.
She was then referred to our hospital for further evalu-
ation and treatment. Cytology of ascitic fluid showed
atypical cells. Her past history was unremarkable, as was
her family history.

On examination, the patient appeared well with no
signs of anemia. Physical examination performed on
admission showed moderate distension of the abdomen
without hepatomegaly. Gynecological examination was
completely unremarkable. Gastrofibroscopy revealed
a gastric ulcer and a biopsy showed chronic gastritis.
Colonoscopy showed no positive findings. Abdominal
computed tomography showed a moderate amount of
fluid collection in the abdomen and pelvis with diffuse
omental thickening (Figure 1). However, no other evi-
dence of masses was seen within the abdomen and pelvis.
The following tumor markers measured were 13 U/mL
carbohydrate antigen (CA) 125, 12 U/mL CA19-9, and
2.55 mg/mL carcinoembryonic antigen (CEA). The
results of tumor markers were normal. A diagnostic
laparoscopy was performed and intra-operative frozen
section analysis of a tumour of the appendix showed
a signet ring cell carcinoma. The metastatic deposits
extended from the pelvic cavity into the upper abdo-
men along the surface of the liver and diaphragm. The
patient underwent appendectomy and bilateral salpingo-
oophorectomy. The final pathologic examination was
reported as a signet ring cell carcinoma infiltrating the
vermiform appendix and metastasizing to the ovaries.
Diffuse, strong immunoreactivity against CEA, cytokera-
tin 20, MUC2, and CDX-2 was observed in the tumor
cells. Focal immunopositivity for MUC-5AC also was
detected (Figure 2).

The patient received twelve cycles of FOLFOX-4
and is currently well without progression of disease, 12
mo after beginning chemotherapy.

Over an 18-year period from January 1990 to De-
cember 2007, there were 15 cases (an incidence rate of
0.4%) of primary appendiceal carcinoma among 3389
appendectomies performed in our hospital (Table 1).
The mean age of patients with mucinous adenocarci-
noma and patients with colonic type carcinomas was
58.0 years (range, 43-68 years) and 61 years (range, 42-73
years), respectively. Among the 15 patients, abdominal
pain was the most common symptom of primary ap-
pendiceal cancer in 9 patients, and 7 of these 9 patients
underwent emergency surgery. Histologically, 2 patients
had low grade mucinous epithelial tumors, 8 patients
had mucinous adenocarcinomas, 4 patients had colonic
adenocarcinomas, and 1 patient had a signet ring cell
carcinoma. In our series of 10 patients with regular
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Figure 1 Contrast enhanced CT axial scan (A) and coronal reformatted image
(B) showing massive ascites in abdominal cavity. Appendix is prominently
seen with mild thickening (arrowed). Coronal reformatted images (C and D)
showing increased reticulonodular densities (arrows in C) along the omentum
representing carcinomatosis peritonei with no definite evidence of mass like
lesion in adnexa (arrows in D).

follow-up, 4 patients developed relapses after debulking
surgery. Of the four relapsed patients, two had a high
grade colonic type adenocatcinoma and one had a muci-
nous adenocarcinoma with distant metastases on initial
presentation. Ovarian metastases occurred in four of the
7 female cases, including the present case. Extra-abdom-
inal metastatic sites were documented in two patients.
Patient 8 had a mucinous adenocarcinoma (well-differen-
tiated) and developed lung metastases and patient 11 had
a colonic type adenocatcinoma (pootly differentiated)
with liver metastases to the abdominal cavity. Of the
six patients with peritoneal metastases, four underwent
cytoreductive surgery, including right hemicolectomy.
Palliative 5-FU-based chemotherapy was administered in
three of seven cases with distant metastases.

DISCUSSION

Primary adenocarcinoma of the appendix is a rare ma-
lignancy of the gastrointestinal tract'. Smeenk e a/"
reported a 0.3% prevalence of primary appendiceal muci-
nous epithelial neoplasms identified from 167 744 patients
who underwent appendectomy. Our 18-year-experience
showed a similar incidence rate (0.4%) of primary ap-
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pendiceal carcinoma after appendectomy. Moreover, a
primary signet ring cell carcinoma of the appendix (the
case reported herein, was the first of the 15 cases) is an
exceedingly rare entity, comprising only 4% of all appen-
diceal neoplasms®.

The demographic characteristics of patients with
cancer of the appendix vary by histology. According to
report of McCusker e7 al, those diagnosed with malig-
nant carcinoids are significantly younger (mean age, 38
years) than those diagnosed with any of the other cancer
types. The mean age of patients at diagnosis of muci-
nous adenocarcinoma, colonic type adenocarcinoma,
and signet ring cell carcinoma is approximately 60 years,
62 years, and 58 years, respectively, and an equal number
of males and females developed goblet cell carcinoid,
mucinous adenocarcinoma, and signet ring cell carci-
noma, except for colonic adenocarcinoma which had a
male predominance'. Our results also showed similar
demographic findings.

Reported series of appendiceal adenocarcinoma are
difficult to compare, as terminology and classification
of these lesions are not consistent””. The International
Classification of Diseases for Oncology (ICD-O) divides
the tumors of appendix into five categories: colonic type
adenocarcinoma, mucinous adenocarcinoma, signet ring
cell carcinoma, goblet cell carcinoma, and malignant car-
cinoid/adenocarcinoid™”. These carcinomas arise in pre-
existing adenomas, either by a cystic and colonic growth
pattern”™"!l. On the other hand, signet ring cell carcino-
mas, usually frequent in stomach and intestine, are ad-
enocarcinomas with mucus-producing tumor cells. In this
case, the tumor cells showed diffuse, strong immunoreac-
tivity against cytokeratin 20, CDX-2, MUC-2, and CEA,
and focal immunopositivity for MUC-5AC (Figure 2).

Figure 2 Histologic exami-
nation showing a signet ring
cell carcinoma infiltrating
vermiform appendix (A) and
metastasizing to the ovary
(B) (HE, x 400) with diffuse,
strong immunoreactivity
against cytokeratin 20 (C) and
CDX-2 (D) in the tumor cells.

CDX-2 is a useful marker to confirm an appendiceal ori-
gin of pseudomyxoma peritonei, particularly when used in
conjunction with CK20, MUC-2, and MUC-5AC"?,

Most appendiceal cancers are low-grade neoplasms
that are typically relatively indolent. The overall 5-year
survival rate for mucinous appendiceal adenocarcinomas
reported by Park ez /' is 20.5%. According to report
of McCusker", except for signet ring cell carcinoma and
malignant carcinoid, the histologic type does not have
a significant impact on survival. In addition, the extent
of disease at diagnosis is a more important predictor of
survival than histology. Ronnett ¢ a/"'¥ reported that the
long-term survival of patients with diffuse, peritoneal
metastases arising from these carcinomas is poor, with a
reported 5-year survival as low as 6.7%-14%. Moreovet,
in a study by McGory et al”', poorly differentiated adeno-
carcinoma and signet ring cell carcinoma of the appen-
dix had the highest proportion of distant disease with
a 5-year survival rate of 7%. Therefore, signet ring cell
carcinoma may be a separate tumor type in the appendix
that should be considered apart from other catcinomas,
largely because of its poor prognosis.

Right hemicolectomy is considered the optimal treat-
ment for most histologic types of primary appendiceal
carcinoma even in the presence of perforation and in
Dukes A tumors'”, The treatment options for metastatic
disease include systemic chemotherapy alone, hyperther-
mic intraoperative intraperitoneal chemotherapy, cytore-
ductive surgery with peritonectomy, and combination of
treatments. Of those treatment options, cytoreductive
surgery and hyperthermic intraperitoneal chemotherapy
have recently become the treatment of choice for meta-
static diseases at most large centers'”. In the present
case, laparoscopic exploration allowed assessment of the

www.wjgnet.com



5766  ISSN 1007-9327 CN 14-1219/R  World J Gastroenterol ~ October 7, 2008  Volume 14  Number 37
Patient’s Age Symptom Type of  Histology Grade Stage Tumor marker Surgery Additional Metastatic  Relapse
No. /sex treatment elevated treatment sites

1 62/F No EL Mucinous Low D CEA RHC, Chemotherapy Ovary, No

epithelial tumor grade TAH, BSO, (CP) Peritoneum,
Appendicectomy Omentum

2 58/F Pain EM Mucinous Low D - RHC, No Rupture of No

epithelial tumor grade Appendicectomy appendix

3 43/F  Pain EL Mucinous WD L NA BSO, No No Loss

adenocarcinoma Appendicectomy

4 43/M Pain EL Mucinous Low L NA BSO, No No No

adenocarcinoma grade Appendicectomy

5 69/F  Pain EL Mucinous WD D NA TAH, BSO, No Ovary, Loss

adenocarcinoma Appendicectomy Peritoneum

6 68/M Pain EM Mucinous WD L - RHC, No No No

adenocarcinoma Appendicectomy

7 58/M Pain EM Mucinous WD D - Appendicectomy No Omentum Yes

adenocarcinoma Omentectomy

8 61/M Pain EM Mucinous WD L - RHC, Chemotherapy Lung Yes

adenocarcinoma Appendicectomy (FL)

9 63/F No EL Mucinous WD D - TAH, BSO, Chemotherapy Ovary, No

adenocarcinoma Appendicectomy (FOLFOX) Peritoneum,
Omentum
10 59/M No EL Mucinous WD L - RHC, No No No
adenocarcinoma Appendicectomy
11 42/M Pain EM Colonic type PD L NA RHC, No Liver, Yes
adenocarcinoma Appendicectomy Peritoneum
12 73/M  Pain EM Colonic type MD R CEA RHC, No No Yes
adenocarcinoma Appendicectomy (colon
cancer)
13 62/F  Abdominal EL Colonic type MD L CEA RHC, No No No
distension adenocarcinoma Appendicectomy
14 67/M Pain EM Colonic type MD L NA RHC, No No No
adenocarcinoma Appendicectomy
15 67/F  Abdominal EL Signet ring D - Appendicectomy, Chemotherapy Ovary, -
distension cell carcinoma BSO (FOLFOX) Peritoneum,
Omentum

EL: Elective; EM: Emergency; WD: Well differentiated; MD: Moderately differentiated; L: Localized; R: Regional; D: Distant; NA: Not available; RHC:
Right hemicolectomy; TAH: Transabdominal abdominal hysterectomy; BSO: Bilateral salpingo-oophorectomy; CP: Cyclophosphamide/cisplatin; FL:

5-fluorouracil/leucovorin; FOLFOLX: Oxaliplatin/5-fluorouracil /leucovorin.

pelvic metastasis which was unresectable and the final
pathologic diagnosis was a signet ring cell carcinoma,
with aggressive biologic behaviors. Therefore, we did not
perform cytoreduction or intraperitoneal chemotherapy,
but proceeded with an appendicectomy and bilateral
salpingo-oophorectomy followed by systemic chemo-
therapy. Routine oophorectomy should be considered in
all females, especially if post-menopausal. An oophorec-
tomy itself may assist with tumour staging, reduce the
likelihood of symptomatic metastases and also provide a
survival advantage“ L

Given the predilection for exclusive peritoneal me-
tastasis of mucinous adenocarcinomas of the appendix,
in the case of low-grade tumors, cytoreductive surgery
and regional chemotherapy are very important. Aggres-
sive cytoreductive surgery for mucinous-type tumours is
known to improve the survival rate and reduce the recur-
rence rate in patients with generalized pseudomyxoma
peritonei compared with simple appendectomy[1 ¥ In ad-
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dition, the most consistent prognostic factor for survival
is the completeness of cytoreduction“g‘zo]. However,
whether debulking surgery for all patients with aggres-
sive, advanced disease is worthwhile has not been eluci-
dated. In fact, only limited data are available on surgical
debulking for diffuse, peritoneal dissemination from
aggressive appendiceal carcinomas, in part because the
disease is so rare. Incomplete cytoreduction plus peri-
operative intraperitoneal chemotherapy for peritoneal
dissemination from aggressive appendiceal malignancies
can achieve a limited long-term survival™. Further-
more, Gonzalez-Moreno and Sugarbaker demonstrated
that right hemicolectomy does not confer a survival ad-
vantage in patients with mucinous appendiceal tumors
with peritoneal seedingm. These data suggest that in
patients with aggressive appendiceal malignancy, routine
right hemicolectomy should not be performed unless in
conjunction with complete cytoreduction in combina-
tion with intraperitoneal chemotherapy.
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Considering systemic chemotherapy, an alternative
option to metastatic appendiceal carcinomas, although
limited, the available data favor integration of systemic
chemotherapy, including mitomycin C, fluoropyrimi-
dines and platinum compounds, which has been used
as an intraperitoneal chemotherapy”**. TIshibashi ez a/*”
described a case of pseudomyxoma peritonei caused by
carcinoma of the appendix, which was successfully treat-
ed with multidisciplinary treatment, including oxaliplatin,
5-FU, and leucovorin (modified FOLFOXG6 regimen)
combination systemic chemotherapy followed by cytore-
duction. In a recent randomized phase Il trial compar-
ing debulking alone to debulking with continuous hy-
perthermic peritoneal perfusion of cisplatin in patients
with low-grade, mucinous tumors of the gastrointestinal
tract, all patients who had surgical debulking received
four courses of postoperative intravenous chemotherapy
(5-FU, leucovorin, and oxaliplatin) B3l

Recently, many targeted drugs have been used as a
combination therapy to improve the survival of patients
with gastrointestinal ma]jgnancies[24]. Mucin genes, which
play an important role in the pathogenesis of pseudomyx-
oma peritonei, are regulated in part by epidermal growth
factor receptor (EGFR) signaling”>*”, Andreopoulou
et al”” recently presented that heavily pretreated patients
who underwent cetuximab monotherapy showed a tran-
sient decrease in tumor markers, with an encouraging
time-to-progression (3 mo) in a phase II trial of cetux-
imab in mucinous peritoneal carcinomatosis. In addition,
Logan-Collins e a/* demonstrated that in patients who
undergo cytoreductive surgery and intraperitoneal hy-
perthermic perfusion for mucinous adenocarcinoma of
the appendix, (» = 32), the average vascular endothelial
growth factor (VEGF) counts correlate with survival (P =
0.017), and for patients with recurrence, this correlation
is stronger (P = 0.002), indicating that VEGF may predict
the survival of patients with peritoneal surface metastases
from mucinous adenocarcinomas and that anti-angiogenic
therapies may be effective in patients with this devastating
disease. In the future, novel targeted therapies, including
EGFR inhibitor or anti-angiogenic agents, in combination
with regional treatment or systemic chemotherapy should
be evaluated.
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