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ABSTRACT

Appendiceal tumors are rare and are most commonly diagnosed incidentally during surgical removal of the appendix for acute
appendicitis. Appendiceal adenocarcinomas are the most common appendiceal cancers, and their metastasis to the breast is ex-
tremely uncommon. We report a case of mucinous appendiceal adenocarcinoma presenting with breast metastasis. To the best of our
knowledge, there has been only one case published in the literature about appendiceal cancer with metastasis to the breast.
Interestingly, our patient’s initial presentation was palpable breast masses rather than gastrointestinal symptoms.
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INTRODUCTION

Appendiceal tumors are rare, representing 0.5% of all gastrointestinal tumors.' Over the past years, the number of appendectomies
performed in the United States has been steadily increasing, as has the incidence of appendiceal cancer.” Although appendiceal
cancers are most commonly found incidentally at the time of appendectomy, they might be discovered incidentally during colo-
noscopy, as in our case.” In more than 50% of cases, appendiceal cancers are asymptomatic and often detected incidentally.*
However, most symptomatic patients present with acute appendicitis because of appendiceal lumen obstruction.* Although
appendiceal cancers may be capable of distant metastasis, only one case of breast metastasis originating from a primary appendiceal
cancer has been reported.” We report a case of an appendiceal mucinous adenocarcinoma with metastasis to the breasts.

CASE REPORT

A 95-year-old woman presented to her primary care physician for evaluation of palpable bilateral breast masses. She underwent
a diagnostic mammogram, which revealed a 4.1-cm mass at the 3 o’clock position in the left breast and a 2.4-cm mass at the 9
o’clock position in the right breast. Given that, she underwent an ultrasound-guided core needle biopsy. Immunohistochemical
stains from the biopsy showed neoplastic cells positive for CDX2 and CK20 and negative for CK7, estrogen receptor, progesterone
receptor, GATA3, PAXS8, and TTF-1. This immunohistochemical profile (CDX2+, CK20+, and CK7—) suggested the diagnosis
of metastatic invasive adenocarcinoma corroborative with coloappendiceal primary and excluded other primary sites, including
ovarian mucinous adenocarcinoma, which is positive for CK7. In addition, the primary origin was likely appendiceal, given the
extensive mucinous features seen on histopathological examination (Figure 1). Soon after her diagnosis of metastatic breast
cancer, she presented to the emergency department because of one episode of dark red blood per rectum. Laboratory data showed
a hemoglobin of 8.4 g/dL. Iron panel showed an iron level of 65, high ferritin of 1,866, low total iron binding capacity of 179, and
percent saturation of 31.3, consistent with anemia of chronic disease. Chest, abdominal, and pelvic computed tomography (CT)
scans showed bilateral breast masses with numerous pulmonary nodules throughout the lungs and a hypoenhancing lesion in the
right hepatic lobe along with supraclavicular and mediastinal lymphadenopathy concerning for metastatic disease (Figure 2).
Given the patient’s history of chronic kidney disease, the appendix was not evaluated well on the CT scan because of the lack of
intravenous contrast, and therefore, no appendiceal or colorectal pathology was seen on the CT scan. The patient eventually
underwent a colonoscopy that showed an appendiceal orifice villous mass (Figure 3). Multiple biopsies with cold forceps were
taken from the appendiceal mass for pathology. Esophagogastroduodenoscopy was also performed and showed a 2-cm hiatal
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Figure 1. (A) Hematoxylin and eosin stain showing adenocarcinoma
with enteric and mucinous features (20X magnification). Immu-
nohistochemical stains showing neoplastic cells positive for CDX2
(B) and CK20 (C).

hernia and 5-mm benign nodule with reactive changes at the
gastroesophageal junction. Immunohistochemical staining
from the appendiceal mass biopsy supported the diagnosis of
invasive mucinous adenocarcinoma (Figure 4). The patient
and her family decided to proceed with hospice care and died
peacefully one week later.

DISCUSSION

Appendiceal tumors can be divided based on their histology into 5
main subtypes: mucinous neoplasms, colonic-type nonmucinous
adenocarcinoma, signet ring cell adenocarcinoma, goblet cell
adenocarcinoma, and neuroendocrine tumors.* Appendiceal
mucinous tumors are rare, with approximately 3,500 cases di-
agnosed annually in the United States.® Appendiceal mucinous
neoplasms are classified based on the extent of mucosal in-
volvement into mucinous adenomas, low-grade appendiceal

mucinous neoplasms, high-grade appendiceal mucinous neo-
plasms, and mucinous adenocarcinoma.*

Appendiceal mucinous adenocarcinomas are the most com-
mon subtype of primary appendiceal adenocarcinomas, with an
incidence rate of 37% of all appendiceal cancers.” Mucinous
adenocarcinomas are invasive glands with high-grade cytologic
atypia and extracellular mucin that compromise more than 50%
of the lesion’s cross-sectional area.® Like other types of appen-
diceal cancers, patients with mucinous appendiceal adenocar-
cinoma can present with nonspecific symptoms such as
abdominal pain, right lower-quadrant pain, weight loss, fatigue,
anorexia, fever, vomiting, and features of intestinal obstruction.
Mucinous appendiceal adenocarcinoma can also present with
anemia and lower gastrointestinal bleeding.” In our case, the
patient presented initially with palpable breast masses and
presented later with one episode of blood per rectum. Although
appendiceal cancers are often discovered incidentally during
radiologic evaluation for unrelated complaints or in pathologic
specimens after an appendectomy, they may be found in-
cidentally on colonoscopy.’ In our case, the appendiceal orifice
mass was found on colonoscopy while searching for the source
of breast adenocarcinoma and lower gastrointestinal bleeding.

Primary breast cancers are the most common cancers in females
worldwide, but extramammary metastasis to the breasts is rare.
Immunohistochemistry is essential to differentiate primary
breast cancers from metastatic ones. Most breast adenocarci-
nomas are positive for CK7 and negative for CK20 and CDX2,
whereas lower gastrointestinal tract adenocarcinomas are
positive for CK20 and CDX2 and negative for CK7.'”"! In our
case, immunohistochemical stains from the breast biopsies
were positive for CK20 and CDX2 and negative for CK7. The
endoscopic findings along with the histological features seen on
the routine and specialized staining confirmed that the breast
masses were metastatic from the appendix. Although there have
been abundant case reports of colonic adenocarcinoma with
breast metastasis in the literature, only one case of appendiceal
adenocarcinoma with breast metastasis has been reported.’
Patients with metastatic colonic adenocarcinoma to the breasts
have a poor prognosis and often require palliative care, so the
management should be individualized according to the
patient’s functional status, comorbidities, and presence of me-
tastasis in another site.">"* Similarly, in our case of metastatic
appendiceal adenocarcinoma to the breasts, the patient had
a poor prognosis and was not a candidate for treatment because
of her poor functional status, multiple comorbidities, and the
presence of metastasis.

Appendiceal cancer can spread to other parts of the abdomen
directly from the appendix, typically when it ruptures. The
most common way for appendiceal cancers to spread inside
the abdomen is through the peritoneal cavity, resulting in
significant mucinous dissemination and peritoneal metas-
tases.'* Less frequently, appendiceal cancer can metastasize
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Figure 2. (A) Axial section of the chest CT showing mediastinal (yellow arrow) and left supraclavicular lymphadenopathy (yellow circle). (B)
Axial section of the chest CT showing bilateral breast masses (yellow arrows). (C) Axial section of the chest CT showing numerous pulmonary
nodules throughout the lungs, with the largest measuring 2.6 cm (yellow arrow). CT, computed tomography.

outside the peritoneal cavity to distal sites, including regional
lymph nodes, liver, lung, brain, and bone.'*"”

In conclusion, we report a case of breast masses secondary to
appendiceal adenocarcinoma. Our case highlights the impor-
tance of considering the possibility of metastatic disease in
patients presenting with breast masses. Appendiceal adeno-
carcinoma should be considered in the differential diagnosis of
metastatic breast cancer, particularly in patients with gastro-
intestinal symptoms or histology suggestive of gastrointestinal
origin. Accurate diagnosis is essential for appropriate man-
agement and improved patient outcomes.

Figure 3. Bulging villous mass occupying and protruding from the
appendiceal orifice.
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Figure 4. Hematoxylin and eosin stain showing appendiceal ade-
nocarcinoma with mucinous features (20X magpnification).
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