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Primary appendiceal tumors are rare malignancies; some cases have been described to invade other organs, and this represents a
very rare clinical condition. We report a case of appendiceal adenocarcinoma invading the sigmoid colon and a review of similar
cases. A 69-year-old woman with complaints of hematochezia was admitted to the hospital. Colonoscopy revealed a tumor in
the sigmoid colon, which was a well-differentiated tubular adenocarcinoma. A computed tomography scan showed an
appendiceal mass that involved the sigmoid colon, suggesting an appendiceal cancer invading the sigmoid colon. Ileocecal
resection with extended lymphadenectomy and en bloc resection of the sigmoid colon was performed. The appendiceal tumor
involved the sigmoid colon and the terminal ileum. The ileocecal part which included the tumor and the involved sigmoid colon
was resected in total. Macroscopic findings showed that the appendiceal tumor made a fistula with the sigmoid colon.
Pathological examination revealed that the tumor was a well-differentiated tubular adenocarcinoma that invaded the sigmoid
colon. The final pathological stage was T4bN0M0, stage IIC. The patient was discharged from the hospital uneventfully. She was
alive without relapse after a 20-month follow-up. Although an appendiceal tumor invading the rectosigmoid region is rare, a
preoperative diagnosis can be obtained that facilitates the planning of a suitable surgical procedure: en bloc resection of the
ileocecal part and the rectosigmoid part.

1. Introduction

Primary appendiceal tumors are rare malignancies with an
age-adjusted incidence of 4 per 1,000,000 people per year,
and these tumors account for 0.4 to 1 percent of all gastroin-
testinal malignancies [1, 2]. Some cases of appendiceal cancer
have been described as invading or making a fistula with
other organs, which represent a very rare clinical condition.
We report a case of appendiceal adenocarcinoma invading
the sigmoid colon presenting with hematochezia and a
review of the literature concerning similar cases.

2. Case Presentation

A 69-year-old woman with a chief complaint of hematoche-
zia and anorexia that had been present for one month was

admitted to the hospital. Physical examination and blood test
results revealed nothing of note except for an elevated carci-
noembryonic antigen of 24.7 ng/mL. Colonoscopy revealed
that a type 1 tumor, i.e., a polypoid-type tumor, was located
in the sigmoid colon, and an elevated lesion with redness
was located in the appendiceal orifice (Figure 1). The tumor
was biopsied and diagnosed with well-differentiated tubular
adenocarcinoma, which was suspicious of primary sigmoid
colon cancer. The elevated lesion in the appendiceal orifice
had redness on its top surface, but biopsy was not performed
there because it was not suspected to be malignant due to the
apparently normal mucosa. A computed tomography (CT)
scan showed, however, an appendiceal mass that involved
the sigmoid colon (Figure 2) and was located adjacent to
the right ureter, suggesting an appendiceal cancer invading
the sigmoid colon. The preoperative diagnosis was
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appendiceal cancer with a clinical stage of T4bN0M0, stage
IIC, according to the TNM classification, the Union for Inter-
national Cancer Control (UICC) 8th edition.

Ileocecal resection with extended lymphadenectomy and
en bloc resection of the sigmoid colon was performed
through a lower abdominal midline incision after the inser-
tion of a ureteral stent. The appendiceal tumor involved the
sigmoid colon and the terminal ileum. The ileocecal part
was mobilized from the retroperitoneum, keeping the right
ureter intact. The ileum was divided proximal to the involved
part with a linear stapler. The ileocolic vessels were ligated at
their origins, and the extended D3 lymph node dissection
was performed. The ascending colon and then the sigmoid
colon proximal to the invaded part were divided with a linear
stapler. The ileocecal part which included the tumor and the
involved sigmoid colon was resected in total after the rectum
was divided. The pericolic lymph nodes were dissected in the
resected area of the sigmoid mesocolon. The sigmoid colon
and the rectum were anastomosed in a side-to-end fashion
with a circular stapler, and the ileum and the ascending colon
were anastomosed in a functional end-to-end fashion. The
incision was closed after the placement of Blake™ silicone
drains in the Douglas pouch and in the right lateral abdomen.

Macroscopic findings showed that the tumor measured
60 × 40mm and invaded and made a fistula with the sigmoid

colon (Figure 3). Pathological examination revealed that the
tumor was a well-differentiated tubular adenocarcinoma
according to the Japanese classification [3] and invaded the
sigmoid colon (Figure 4). The tumor invaded in the broad
area of the appendiceal mucosa and the largest part of the
tumor existed in the appendix, whereas only a small part of
the tumor was exposed in the mucosa of the sigmoid colon.
In addition, the tumor appeared to invade from the perito-
neal side toward the sigmoid colon lumen. These findings
showed that the tumor originated from the appendix and
did not originate from the sigmoid colon. All 41 resected
lymph nodes, including lymph node No. 201, 202, and 203,
were devoid of metastasis [3]. The pericolic lymph nodes in
the sigmoid mesocolon (No. 241) were not explored for path-
ological examination. The final pathological stage was
T4bN0M0, stage IIC, according to the TNM classification,
UICC 8th edition.

The patient was discharged from the hospital unevent-
fully. Adjuvant chemotherapy was not performed, and she
was alive without cancer relapse after a 20-month follow-up.

3. Discussion

We experienced a rare case of primary appendiceal adenocar-
cinoma that invaded and made a fistula with the sigmoid

(a) (b)

Figure 1: Colonoscopic findings. (a) A polypoid-type tumor was seen in the sigmoid colon, which was initially assumed to be a sigmoid colon
cancer. (b) An elevated lesion with redness was observed in the appendiceal orifice, where biopsies were not performed.

(a) (b)

Figure 2: CT findings. (a) An appendiceal mass was seen at the distal part of the appendix. The appendiceal mass and the appendix are
indicated by an arrow and an arrowhead, respectively. (b) The appendiceal mass involved the sigmoid colon. The mass and the normal
rectosigmoid region are indicated by an arrow and an arrowhead, respectively.
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(a) (b)

Figure 3: Macroscopic views of the resected specimen. (a) A tumor of 60 × 40mm in size was seen in the distal part of the appendiceal lumen
and extended into the lumen of the sigmoid colon with fistulation. The root of the appendix is indicated by an asterisk. (b) A closer view.

(a) (b)

(c) (d)

Figure 4: Microscopic findings of the resected specimen. (a) The specimen was cut along a red dotted line which included the appendiceal
tumor and the invaded sigmoid colon. (b) A cross-section of the cut specimen. The area surrounded by a red box was examined
microscopically. (c) A microscopic view. The tumor (indicated by an asterisk) had come into contact with the inner side of the sigmoid
colon. The muscularis propria and the mucosa of the sigmoid colon are indicated by an arrowhead and an arrow, respectively. (d) A
higher magnification view showing that the tumor was a well-differentiated tubular adenocarcinoma.
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colon and was surgically treated successfully. Sixteen cases
of appendiceal tumors invading the sigmoid colon or rec-
tum were reviewed from the literature. Of these cases, 7
reports written in English were identified by a PubMed
search using keywords such as “appendiceal cancer,”
“appendiceal carcinoma,” “appendiceal adenocarcinoma,”
“sigmoid colon,” “rectum,” “invasion,” “invading,” or “fis-
tula” as well as using a manual search of references from
the publications, and 9 reports written in Japanese were
identified by Ichushi-Web search using keywords such as
“appendiceal cancer,” “sigmoid colon,” or “rectum”
(Table 1) [4–19]. A fistula was formed between the appen-
dix and the colorectum in 12 cases, including our case,
and there was no description of the fistulas in the other
five cases. The histological type was described according
to the World Health Organization (WHO) Classification
of Tumours [20]. The term “cystadenoma” was replaced
with the term “low-grade appendiceal mucinous neo-
plasm.” Additionally, the term “cystadenocarcinoma” was
replaced with “appendiceal mucinous neoplasm (AMN),”
regarding a tumor with pushing invasion, or “mucinous
adenocarcinoma (MA),” regarding a tumor with infiltrative
invasion [21]; the type of invasion was not mentioned in
several reports, and in these cases, the type was described
as “AMN or MA.” The term “well differentiated adenocar-
cinoma” or “well differentiated tubular adenocarcinoma”
described in the Japanese classification was replaced with
the term “adenocarcinoma not otherwise specified” [3, 22].

Of the 17 cases listed in Table 1, 10 cases had hematoche-
zia, and one case had a positive fecal occult blood test. On the
other hand, the most common presentation in primary
appendiceal tumors was the right lower quadrant pain, which
was often diagnosed as acute appendicitis. Nitecki et al.
reported 94 noncarcinoid adenocarcinoma of the appendix;
their presentation included acute right lower quadrant pain
in 47 patients, a palpable mass in 13, ascites in 10, nonspecific
gastrointestinal, or genitourinary complaints in five, and the
other 19 patients were incidentally diagnosed at the time of
surgery for an unrelated medical condition [23]. In addition,
Ito et al. reported 36 patients of appendiceal adenocarci-
noma; 25 patients presented with right lower quadrant pain,
seven had palpable mass, four had nausea and vomiting,
three had pelvic discomfort, one had weight loss, and one
was diagnosed incidentally during other surgery [24]. These
case series reported no patients who presented with hemato-
chezia. Therefore, hematochezia seems to be a peculiar man-
ifestation of appendiceal tumors when invading or making a
fistula with the sigmoid colon or rectum.

A preoperative diagnosis of appendiceal tumors is diffi-
cult to make [23, 24]. This is probably because the appendi-
ceal tumor represents a rare condition and is often
mistaken for acute appendicitis [25], and these tumors are
rarely detected by colonoscopy [26]. However, when an
appendiceal tumor invaded andmade a fistula with the color-
ectum, colonoscopy detected a polyp, an elevated lesion or a
mass in the involved part (Table 1). Such colonoscopic find-
ings, with or without a histologic diagnosis of malignancy,
led to a preoperative diagnosis of appendiceal or colorectal
cancer when combined with a CT scan. CT scans were per-

formed in 13 cases; an appendiceal mass or dilatation, an
ileocecal mass, or a pelvic mass was observed in 12 cases.
Seven cases were preoperatively diagnosed as appendiceal
cancer from the findings of appendiceal mass or dilation in
6 cases, whereas 4 cases were not diagnosed preoperatively
as appendiceal cancer possibly due to failing to locate the
exact site of a pelvic mass. Therefore, the findings of a mass
or dilation in the appendix were helpful for the preoperative
diagnosis of appendiceal tumor. Hence, although appendi-
ceal tumors invading the sigmoid colon or rectum represents
a rare clinical condition, the findings from colonoscopy and
CT scans can lead to a proper diagnosis prior to treatment
with this unusual condition in mind.

Regarding the surgical procedure, en bloc resection of
both the ileocecal part and the rectosigmoid part is warranted
for curative treatment. The extent of resection for appendi-
ceal tumor differs among histological types [21]. In the case
of low-grade appendiceal mucinous neoplasm (LAMN),
which is classified as a tumor of borderline behavior in the
WHO Classification of Tumours and was formerly classified
as mucinous cystadenocarcinoma or mucinous cystadenoma
[20], simple appendectomy is considered sufficient for
LAMNs that are confined to the appendix, and a positive
margin at the base of the appendix may require additional
cecal resection [21]. In contrast, appendiceal adenocarci-
nomas, such as mucinous adenocarcinoma and adenocarci-
noma not otherwise specified, warrant treatment by right
hemicolectomy with lymph node dissection [21, 23].
Although systematic lymphadenectomy in the invaded recto-
sigmoid region was not documented nor performed in all 17
cases in Table 1, the necessity of extended lymph node dissec-
tion in the invaded region is unclear. In the present case, the
lack of lymph node swelling in the ileocolic region preopera-
tively led us to conjecture that the possibility of lymphatic
spread in the sigmoid region was minimal. In the case
reported by Kumon et al., meanwhile, the tumor had metas-
tasis in the pericolic lymph node of the invaded rectum (No.
251) [11]. Systematic lymphadenectomy might be necessary
in such cases if the metastasis occurred via the lymphatic sys-
tem in the invaded region, as discussed by Toyozumi et al.
[27]. Additionally, in the case reported by Tokai et al., the
tumor recurred in the paraaorta lymph node 18 months after
surgery; the authors surmised that the extensive lymphade-
nectomy in the invaded region might have prevented the dis-
ease recurrence [19]. Evaluation of the lymph nodes in the
invaded region and the longer follow-up of patients are
needed to investigate this problem. Laparoscopic-assisted
sigmoidectomy and en bloc right hemicolectomy have been
reported by Stojanovic et al. [13], and laparoscopic ileocecal
resection for appendiceal cancer with an ileal fistula has also
been reported by Mukohyama et al. [28], suggesting that lap-
aroscopic procedures can be treatment options for appendi-
ceal tumors invading other organs. In any case, we believe
that a proper diagnosis allows us to plan an appropriate sur-
gical procedure in advance.

Of the 17 cases listed, peritoneal spread was observed in
three cases, two of which had a poor prognosis. On the other
hand, neither lymphatic nor peritoneal metastasis was seen
in nine cases. This may be explained by the borderline
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behavior of LAMNs or by the prevention of free intraperito-
neal spillage of neoplastic cells through the formation of a fis-
tula to another organ [17]. In addition, the symptoms
associated with blood discharge caused by the fistula may
lead to further investigation and early detection of resectable
tumors [29].

This case report and literature review are limited because
the cases searched are only from case reports and short case
series within a few decades, and other cases possibly con-
tained in a larger case series or in older literature may have
been missed. Nonetheless, the case of an appendiceal tumor
invading the rectosigmoid region seems to be remarkably
rare, as suggested by the report where the combined resection
of the sigmoid colon and rectum had not been performed at
all among the 42 cases of appendiceal carcinoma with multi-
visceral resection due to locally advanced tumor growth [30].

4. Conclusion

Although an appendiceal tumor invading the adjacent sig-
moid colon or rectum is a rare clinical condition, a preoper-
ative diagnosis can be obtained by colonoscopy and a CT
scan with this condition in mind. A proper diagnosis facili-
tates the planning of a suitable surgical procedure, that is,
en bloc resection of the ileocecal part and the rectosigmoid
part.
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