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Abstract

We have described a previously unreported entity of
an intussuscepted neuroendocrine carcinoma of the
appendix. Our patient was a 70-year-old man whose
only complaint was insipient weight loss. Colonoscopy
showed a malignant cecal “polyp”, and an extended right
hemicolectomy was performed. We have reviewed the
literature on the causes of appendiceal intussusception
and their appropriate treatment options, and clarified
the classification of neuroendocrine tumors of the
gastrointestinal tract.
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INTRODUCTION

Intussusception of the appendix is a well-recognized,
though rare, entity (occurring with an incidence of
0.01% in a large autopsy series!). Occasionally it is
accompanied by an associated appendiceal abnormality,
such as an adenoma, endometriosis, carcinoid tumor or
adenocarcinoma. Typically, these cases present as acute
appendicitis. Less commonly, they present with chronic
episodic abdominal pain, cecal mass or even rectal bleeding,
for which the patient may have to undergo an endoscopic

examination and the intussuscepted appendix may be
interpreted as a cecal polyp. Occasionally, the patient has
no gastrointestinal symptoms. Whereas carcinoid tumor
(now termed as well-differentiated neuroendocrine tumor)
is the commonest tumor of the appendix, neuroendocrine
carcinoma of the appendix is a rare entity (occurring in
about 0.2% of all appendicectomy specirnensm). We here
present a case of a previously unreported phenomenon of
intussusception of the appendix due to a neuroendocrine
carcinoma.

CASE REPORT

A 70-year-old man presented with an 18-mo history
of 13 kg weight loss. He was originally referred to the
rheumatologists for investigation as he had a past medical
history of rheumatoid arthritis. Other past medical history
included cholecystectomy and partial gastrectomy with
vagotomy for perforated duodenal ulceration. He had no
gastrointestinal symptoms.

He underwent an upper gastrointestinal endoscopy with
no abnormalities detected. Colonoscopy revealed a lesion
in the ascending colon that appeared macroscopically
malignant (Figure 1). Two further benign-looking polyps
were also identified, one each in the transverse colon and
at the hepatic flexure. Biopsies of the ascending colon
lesion suggested adenocarcinoma. A CT scan failed to
demonstrate the tumor due to extensive fecal loading.
There was no evidence of metastatic disease. Pre-operative
blood investigations revealed a mild iron-deficiency anemia
(hemoglobin 11.9 g/dL) and no other abnormality.

During the operation, a cecal tumor was found and
a large lymph node was present in the mesentery. An
extended right hemicolectomy was performed and an end-
to-end anastomosis fashioned.

The resected specimen showed complete
intussusception of the appendix, with invagination of
mesoappendix fat seen at the base on the peritoneal
surface. The whole of the appendix was involved by
the tumor, and measured 4.5 cm in length and 2.5 cm
wide at the base (Figure 2). Microscopic examination
revealed a well-differentiated neuroendocrine carcinoma
with a trabecular and glandular pattern (Figure 3), which
was invading into the invaginated serosal fat of the
appendix. Immunohistochemistry showed weak positivity
with chromogranin (Figure 4) and synaptophysin, and
strong membrane and cytoplasmic positivity with the
low molecular weight cytokeratin (CK) marker, CAM
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Figure 2 Gross specimen of invaginated appendiceal tumor seen on opening
cecum.

5.2. The tumor cells were negative for CK 20, which is
usually positive in primary colorectal adenocarcinoma.
The histological pattern and immunoprofile were those
of neuroendocrine carcinoma. Lymphovascular invasion
was identified and 1 of the 11 dissected lymph nodes
contained metastatic carcinoma. The involved node was
2 cm in size and largely necrotic. Five other small polyps
were also found within the specimen (2 hyperplastic, 3
adenomatous).

Post-operative recovery was uncomplicated and he was
discharged 7 d post-operatively. The case was discussed
at the colorectal cancer multidisciplinary (MDT) meeting
and consensus was that no further adjuvant treatment was
needed. He was to be followed up in the surgical clinic and
was well 4 mo post-surgery.

DISCUSSION

Intussusception of the appendix is rare. In a study
by Collins, of 71 000 autopsy appendiceal specimens,
prevalence of intussusception was only 0.01%!". Clinically
it is almost never diagnosed pre-operatively, most
commonly mimicking acute appendicitis. It can also
present with symptoms of chronic, episodic abdominal
pain with or without rectal bleeding, painless rectal
bleeding, or may be asymptomatic. Cases can be diagnosed
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Figure 3 Well-differentiated neuroendocrine carcinoma, arranged in nests and
trabeculae, beneath uninvolved large-intestinal type appendiceal mucosa (top left
hand corner) (hematoxylin and eosin; x16).
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Figure 4 Chromogranin positive immunohistochemical staining (brown cytoplasmic
staining) demonstrating neuroendocrine differentiation of tumor cells (x40, 1:5 000
dilution, DAK-A3 clone, DAKO, Cambridge, UK).

preoperatively by means of radiological examination.

At barium enema there is an absence of appendiceal
filling together with a cecal-filling defect in the anticipated
location of the appendix. Ultrasound scanning may show
a “target-like” picture or “concentric ring sign”, though
neither of these radiological appearances is specific for
an intussuscepted appendix'”. CT scans may reveal a mass
lesion within the cecum without a discernable appendix.
At colonoscopy, the intussusception may be misinterpreted
as a cecal polyp. Therefore, in all the cases of cecal polyp
identification, the appendiceal orifice should be routinely
searched for and noted to be present.

The mechanism and pathogenesis of intussusception
of the appendix has been extensively studied by Fink ez
al”. Tt may be due to anatomical causes, such as a thin
mesoappendix, a mobile appendix, or a wide appendicular
lumen, or due to an associated appendiceal abnormality.
These include intraluminal factors (fecoliths, foreign
bodies, parasites) or intramural factors (lymphoid follicle
hyperplasia, endometriosis, and tumors).

Tumors of the appendix, with or without
intussusception, are uncommon. Mostly they are benign
entities, such as mucocoeles, adenomata, and benign
carcinoids tumors. Few are malignant, occurring in only
about 1% of appendicectomy specimens'”. In one large
series, only 20% of these malignant appendiceal tumors
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were neuroendocrine carcinomas'”, the majority being
adenocarcinomas. Using the WHO classification of
endocrine tumors of the gastroenteropancreatic system
(2000)"", classical benign carcinoid tumors have been
incorporated under the heading of neuroendocrine tumors,
and are now termed as well-differentiated neuroendocrine
tumors. They are considered to be of benign or uncertain
malignant potential. Those with malignant features
(infiltrative growth pattern, invasion into the muscularis
propria, greater than 2 cm in diameter, or with nodal
metastases), previously called malignant carcinoids, are
now termed as neuroendocrine carcinomas, well- or
pootly-differentiated. Until now, no pootly-differentiated
neuroendocrine carcinomas of the appendix have been
described. Classically, well-differentiated neuroendoctine
carcinomas of the appendix have organoid, nesting,
trabecular, rosette-like or palisading patterns, suggestive
of endocrine differentiation™. They are associated with
a worse prognosis than the more commonly diagnosed
benign carcinoids/well-differentiated neuroendocrine
tumors.

It is important that an intussuscepted appendix is
managed appropriately. In those cases uninvolved by a
concurrent malignant tumor, reduction at laparotomy or
laparoscopy with subsequent appendicectomy, or right
hemicolectomy is the surgical treatment of choice. These
lesions may be misinterpreted as a broad-based cecal
polyp during colonoscopy, and subsequent endoscopic
resection may result in unexpected complications,
such as perforation and peritonitis'”. Therefore, wide-
stalked cecal polyps, where the appendiceal orifice
cannot be visualized, should be approached with caution
endoscopically. However, in the circumstances when a
malignant tumor of the appendix is also present, right

hemicolectomy or ileocecal resection with lymph node
dissection should be performed". Though a diagnosis of
appendiceal intussusception had not been pre-operatively
made in our patient, he underwent the correct treatment
of an extended right hemicolectomy, because of the pre-
operative diagnosis of a presumed malignant cecal polyp.
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