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Abstract
A 70-year-old woman presented with abdominal pain nine months
after the diagnosis of de-novo, hormonal-receptor positive
advanced breast cancer. Imaging revealed appendiceal stranding
likely representative of acute appendicitis. Surgery was performed,
and pathological examination of the inflamed appendix revealed
metastatic carcinoma consistent with breast primary. The case
highlights the diagnostic challenges of abdominal pain in a patient
with advanced cancer. Furthermore, though an uncommon
occurrence, appendiceal metastases must be considered in breast
cancer patients with abdominal pain, especially given the high rate
of subsequent sequelae if left unrecognised and untreated.
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Introduction
Abdominal pain is a common complaint in clinical medicine. In
patients with active malignancy, accurate diagnosis of the underlying
aetiology can often be complicated by additional patient and
treatment factors. Advanced age, recent chemotherapy, treatmentrelated neutropenia and concomitant opioid or steroid use are just
some of the potential pitfalls in managing this population group.
Improvements in therapeutic strategies in advanced breast cancer
have resulted in longer overall survival. As a result, there may be
increased incidence of unusual sites of metastases in this population
group. The following is a case of a 70-year-old female with known
advanced breast cancer on hormonal therapy, who presented to
the emergency department with abdominal pain secondary to
appendiceal metastatic disease.

Case Report
A 70-year-old female presented to a metropolitan emergency
department with a two-day history of right iliac fossa pain, nausea and
vomiting but without subjective fevers. She had been diagnosed with
de-novo advanced breast cancer approximately nine months prior,
after presenting with pathological rib fractures. Biopsy of a palpable
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right-sided breast mass at the time revealed a Grade 2 invasive ductal
carcinoma (IDC), strongly oestrogen receptor-positive (ER 3+, 8090%), moderately progesterone receptor-positive (PR 2+, 80-90%)
and HER2/neu-negative (additionally non-amplified on dual insitu hybridisation or DISH) (Figure 1). Systemic staging revealed
widespread axial spine and appendicular skeletal metastases, with low
volume disease also found in the liver. Baseline CA15-3 was 840 U/ml
(N < 40). She was commenced on the aromatase inhibitor anastrozole
1 mg daily, in combination with bone-directed therapy in the form
of subcutaneous injections of denosumab 120 mg monthly. She was
also administered oxycodone / naloxone (30/15 mg) twice daily and
extended-release naproxen (750 mg) once daily for bony pain. This
resulted in initial partial response in the size and number of liver
metastases, sclerosis of bone metastases, and a dramatic fall in CA
15-3, to the level of 98 U/ml immediately prior to this presentation
with abdominal pain.
Her initial examination in the Emergency Department revealed a
temperature of 36.9°C, a blood pressure of 180/80 mmHg, heart rate
of 93 beats per minute, and a respiratory rate of 16 breaths per minute.
Her abdomen was tender in the right iliac fossa, without exhibiting
any signs of overt peritonism or palpable masses. Bowel sounds were
present. The reminder of the examination was unremarkable.
Laboratory tests revealed a mild leucocytosis of 12.4 x 109/L (N
4.0-11.0) with a predominant neutrophilia of 9.2 x 109/L (N 2.0-8.0).
Renal and liver function tests were normal. C-reactive protein was
elevated at 24 mg/L (N < 10). Subsequent microscopy and culture
of a mid-stream urine specimen revealed no growth. An emergency
computed tomography (CT) scan of the abdomen revealed a 7.26 mm
appendix in the centre of an area of caecal stranding (Figure 2). There
was no periappendiceal collection or free gas. Within the confines of
the targeted imaging, there was no change in bony metastatic disease
burden. Of note, a colonoscopy three weeks’ prior (performed as
part of follow-up after a recent episode of acute diverticulitis) only
revealed the finding of ascending diverticular disease, with a normal
appendiceal orifice.
The patient was taken to the operating room where an inflamed
appendix with adjacent caecal fibrin adhesions was found, without
any surrounding collection. There was no gross evidence of disease
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Figure 1: Top Row: core needle biopsy of right breast mass. (A) Invasive ductal carcinoma (10×); (B) Strong oestrogen receptor-positivity (10×); (C) Moderate
progesterone-positivity (10×). Bottom Row: operative appendectomy specimen. (D) Appendix wall with evidence of invasive carcinoma and associated inflammatory
cell infiltrate (10×); (E) Moderate oestrogen receptor-positivity (10×); (F): strong CK 7 positivity (20×).

Figure 2: Computed Tomography (CT) image of the abdomen revealing a 7.26 mm appendix in an area of caecal stranding, consistent with acute appendicitis.

elsewhere in the abdominal cavity, including the peritoneal and
omental surfaces. An uncomplicated laparoscopic appendectomy
was performed. Peritoneal washings were not performed. The patient
tolerated the procedure well, and was discharged the following day
with resolution of symptoms, and an eventual uncomplicated postoperative course.

progression. Therapy with anastrozole was continued, however,
follow-up frequency has increased given the potential implications
of ongoing endocrine therapy in the event of earlier-than-expected
disease progression. Nine months after her appendectomy, the patient
remains well, tolerating anastrozole with clinically, biochemically and
radiologically stable disease.

Pathological examination revealed subacute appendicitis,
manifested by infiltration of typical chronic inflammatory cell
components, as well as minimal eosinophilic infiltrate. Several sections
of the specimen demonstrated infiltrative carcinoma, with extension
from the serosal surface towards the muscularis propria. The resection
margin was involved with carcinoma. Immunohistochemistry
demonstrated strong staining for cytokeratin-7 (CK7) and ER
(Figure 1), and negative staining for PR, HER2/neu, chromogranin,
synaptophysin and CD56.

Discussion

In the absence of other objective signs of disease progression intraoperatively and on post-operative restaging imaging, the episode of
appendicitis from appendiceal metastasis was not regarded as disease
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Appendicitis secondary to appendiceal metastasis from primary
breast cancer has previously been described in multiple case reports
in the literature [1,2]. Whilst it has long been appreciated that
invasive lobular carcinomas (ILC) are more likely to metastasise
to a gastrointestinal tract (classically stomach and small bowel [3])
and peritoneum-retroperitoneum [4] compared with invasive ductal
carcinomas (IDC), the mechanism has been less clear. One possible
explanation is the increase frequency of E-cadherin mutations in ILC
[5], resulting in lack of expression of this important cell-cell adhesion
molecule, and thus potentially compromising the structural integrity
of epithelial sheets, a critical step in the pathogenesis of distant
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metastatic disease [6]. Invasive ductal carcinomas (IDC) typically
metastasise to more conventional sites such as bone, lung and liver.
The patient in this case report has breast cancer of ductal
subtype. Interestingly, it is worth noting the pathological, molecular
change from progesterone-positive disease in the breast primary,
to progesterone-negative disease in the appendiceal metastasis.
Whilst variable surgical specimen quality or tumour heterogeneity
are potential explanations, this may in fact represent tumour dedifferentiation from a luminal-A subtype into a more aggressive,
poorer prognostic luminal-B subtype of breast cancer.
The presence of concurrent opioid and anti-inflammatorybased analgesia may have also impacted the timely diagnosis and
management of this patient, predominantly by masking early
symptoms. Other treatment-related factors that contribute to delayed
accurate diagnoses of abdominal pain in cancer patients include
use of corticosteroids (either intermittent or continuous), as well as
cytotoxic therapy, which may predispose to specific conditions, such
as neutropenic enterocolitis [7].
Overall, the diagnosis of metastatic breast cancer to the appendix is
rare. Nevertheless, appendicitis with or without intestinal obstruction
is a potential sequela, with an unusually high rate of subsequent
perforation [8,9]. Some groups have even advocated for prophylactic
appendectomy at time of oophorectomy or other abdominal surgery
in the breast cancer population [7].
This case aims to add to the literature surrounding appendiceal
metastases secondary to advanced breast cancer. A recent review
highlights the presence of only twelve other such cases, with no
obvious trends in histologic subtype, time after cancer diagnosis, and
anti-cancer treatment being received at time of event [10].

Conclusion
The workup of abdominal pain in cancer patients represents a
unique and challenging situation. Furthermore, the presence of opioid
analgesics, immunosuppressive chemotherapy and corticosteroid use,
can mask early symptoms and signs of critically important diagnoses.
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Appendiceal metastases must be considered in breast cancer patients
with abdominal pain, especially given the high rate of significant
complications with delayed diagnosis and management.
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