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Female, 61-year-old
Appendicitis
Abdominal pain

Radiology ¢ Surgery

Unusual clinical course

Patients with advanced stage ovarian cancer typically have vague non-specific abdominal symptoms related to
pelvic tumor, metastasis, and ascites. When these patients present with more acute abdominal pain, appendi-
citis is rarely considered. Acute appendicitis due to metastatic ovarian cancer has been sparsely documented
in the medical literature; only twice, to our knowledge.

A 61-year-old woman with a 3-week history of abdominal pain, shortness of breath, and bloating was diag-
nosed with ovarian cancer after computed tomography (CT) demonstrated a large pelvic cystic and solid mass.
Five weeks later she underwent an omental biopsy to determine cell type and potential upstaging of the ovar-
ian cancer to stage IV, as other aggressive cancers such as breast cancer can also involve the pelvis/omentum.
Seven hours after her biopsy, she presented with increasing abdominal pain. Post-biopsy complications such
as hemorrhage or bowel perforation were initially suspected to be the cause of her abdominal pain. However,
CT demonstrated ruptured appendicitis. The patient underwent an appendectomy and histopathologic exam-
ination of the specimen revealed infiltration by low-grade ovarian serous carcinoma.

Given the low incidence of spontaneous acute appendicitis in this patient’s age group, and the lack of any oth-
er clinical, surgical, or histopathological evidence to suggest another cause, metastatic disease was ruled to be
the likely source of her acute appendicitis. Providers should be aware of appendicitis in a broad differential di-
agnosis and have a low threshold for ordering abdominal pelvis CT when advanced stage ovarian cancer pa-
tients present with acute abdominal pain.

Appendicitis ¢ Image-Guided Biopsy ¢ Ovarian Neoplasms
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Background

Ovarian cancer is the fifth leading cause of cancer-relat-
ed death among women. It is estimated that approximately
19880 women were diagnosed with new ovarian carcinoma
in the United States in 2022 [1]. In addition, more than half
of these women will already have metastatic disease at the
time of diagnosis, since the cancer is often asymptomatic at
early stages [2]. Patients with advanced stage ovarian cancer
typically have vague, nonspecific abdominal symptoms relat-
ed to the pelvic tumor, metastasis, and ascites [3]. Women di-
agnosed with ovarian cancer at a later age (>50) and those
with omental involvement are at higher risk for appendiceal
involvement (34% higher) [4]. Despite this relatively higher
risk of appendiceal involvement when cancer is present, ap-
pendicitis almost never occurs, and is rarely considered as a
differential diagnosis when pain is more severe. We describe
a rare case of metastatic ovarian carcinoma associated with
acute appendicitis, which was initially thought to be due to a
post-biopsy complication.

Case Report

A 61-year-old woman with a past medical history of hyper-
tension and obesity presented to the emergency department
with a 3-week history of persistent abdominal pain, shortness
of breath, and a feeling of “bloating.” She reported associat-
ed nausea, vomiting, diarrhea, and constipation. Her abdomen
was noted to be distended and firm. Abdominal ultrasound re-
vealed large ascites. Echocardiogram revealed grossly normal
heart function, normal wall motion and ejection fraction, and
no pericardial effusion. Computed tomography (CT) scan of
the abdomen and pelvis showed large ascites, a 12 cm cystic
and solid mass in the pelvis, as well as omental caking suspi-
cious for metastatic ovarian carcinoma with peritoneal carci-
nomatosis (Figure 1). CA-125 level was elevated at 284 U/mL
(reference range: <38 U/mL) and CA19-9 level was normal at
4 U/mL (reference range <35 U/mL). Her serum albumin-as-
cites gradient was calculated at 0.7, favoring a malignant eti-
ology (reference cutoff: 1.1 g/dL). Her ascitic fluid cytology
demonstrated scattered clusters of malignant cells with nu-
clear pleomorphism and focal papillary morphology, and im-
munohistochemical stains that were PAX8 positive and CDX2
negative. She was managed with IV fluids, and upon resolu-
tion of her symptoms she was discharged with an urgent re-
ferral to gynecology/oncology. She met with gynecology/on-
cology, where she underwent further workup to determine
chemotherapy eligibility.

Five weeks later, she presented to the emergency department
with a 3-day history of generalized weakness, abdominal pain
without tenderness, poor appetite, and a 2-day history of dark
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Figure 1. Coronal contrast-enhanced CT shows large ascites
throughout the abdomen, displacing the organs
centrally as well as the large cystic/solid ovarian mass
(white arrow) in the pelvis. CT — computed tomography.

orange urine. She developed a 102°F (38.9°C) fever while in the
Emergency Department (initial temperature, 100.6°F (38.1°C)).
Her pulse was 99 and respiratory rate was 22. With a histo-
ry of an outpatient paracentesis performed by intervention-
al radiology 1 week earlier, sepsis was suspected due to an
abdominal infection, and she was admitted to the medicine
floor for continued care. Laboratory test results were notable
for positive urine nitrites, worsening renal function with an el-
evated serum creatinine (sCr) of 2.3 mg/dL (reference range
0.5-1.2 mg/dL), grossly elevated creatine kinase of 3581 IU/L
(reference range 38-173 1U/L), and a slightly low white blood cell
count of 3.9 K/uL (reference range 4.5-13.5 K/uL). Ultrasound
of the kidneys and bladder showed an unremarkable appear-
ance of the kidneys without evidence of hydronephrosis as well
as moderate volume ascites fluid. She was subsequently start-
ed on vancomycin, piperacillin/tazobactam, and ceftriaxone to
treat her suspected infection as well as intravenous hydration
to treat her acute kidney injury. On day 2 of her hospital stay,
she no longer met the criteria for sepsis and her renal func-
tion improved with a sCr of 1.53 mg/dL. She was then sched-
uled for an omental biopsy and paracentesis to improve her
abdominal distension. These procedures were subsequent-
ly performed by interventional radiology without immediate

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Raman A.G. et al:
Acute appendicitis in the setting of ovarian cancer
© Am J Case Rep, 2023; 24: €938982

Figure 2. Omental caking (white arrow head) along the greater omentum is seen anteriorly with surrounding ascites on contrast-
enhanced CT at presentation (A), which was subsequently biopsied with an 18-gauge needle under CT guidance (B).

CT — computed tomography.

Figure 3. (A) The patient’s appendix is seen in the right lower quadrant (white triangle), enlarged and inflamed, with a small fleck of
adjacent extraluminal air. (B) As a reference, her appendix was small, non-inflamed, and normal on her original presenting
CT. CT = computed tomography.

complication (Figure 2A, 2B). Omental biopsy demonstrat-
ed clusters of malignant cells with desmoplastic stromal re-
sponse and necrosis.

About 7 hours post-biopsy, the patient complained of severe
worsening of upper abdominal pain that was eased with hy-
dromorphone. Given the persistence of the pain, an abdomen/
pelvis CT was ordered to assess for bleeding or other post-bi-
opsy complications. The CT demonstrated acute appendicitis
with rupture, showing an enlarged and inflamed appendix and
several flecks of free intraperitoneal air, including adjacent to
the appendix itself (Figure 3A, 3B). There was no complica-
tion at the omental biopsy site.
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General surgery was consulted and physical exam findings were
consistent with appendicitis. She was promptly taken to the
operating room for a laparoscopic appendectomy, lysis of ad-
hesions, and omental biopsy. The appendectomy was compli-
cated by significant inflammatory changes throughout the ab-
dominal cavity and peritoneum that made it difficult to discern
different tissue structures. However, the appendectomy was
successful and appendix and omental biopsy specimens were
obtained. Histology sections of the appendix showed patchy
involvement by malignant cells, consistent with infiltrating low-
grade serous carcinoma, suggestive of an underlying etiology
of acute gangrenous appendicitis (Figure 4A, 4B). Sections of
the omentum also showed involvement by low-grade serous
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carcinoma associated with severe acute inflammation and
patchy gangrenous necrosis (Figure 4C).

The patient noted improved abdominal pain the next day, which
continued to progressively improve until she was discharged 5
days postoperatively. Six weeks later she met with gynecolo-
gy/oncology for chemotherapeutic management of her ovarian
cancer with carboplatin/paclitaxel/bevacizumab. Her last abdo-
men/pelvis CT demonstrated an unchanged size of her prima-
ry pelvic mass and unchanged distribution of omental caking.

Discussion

Over 75% of ovarian cancer cases present at an advanced
stage, with peritoneal carcinomatosis at the time of diagno-
sis [5]. Symptoms are generally non-specific, most often pre-
senting as vague abdominal symptoms, bloating, or other gas-
trointestinal dysfunction [6]. Similar to the case presented in
this report, a combination of bloating, increased abdominal
size, and urinary symptoms was found in 43% of those diag-
nosed with ovarian cancer [7].
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Figure 4. Histology. Hematoxylin and Eosin (H&E) stains of (A)
thin appendix wall with acute gangrenous appendicitis
(20x magnification) and (B) representative clusters
of malignant cells (arrows) in appendix wall near
perforation site (100x magnification). H&E stain of (C)
omentum shows low-grade papillary serous carcinoma
with associated prominent acute inflammation and
patchy gangrenous necrosis.

Various cancers have been noted to cause appendicitis. In par-
ticular, primary appendiceal tumors almost always present as
acute appendicitis [8]. Appendicitis secondary to metastat-
ic disease has been documented with melanoma and cancer
from other sites including the lungs, prostate, and colon [9-12].

It is important to note that, during cytoreductive surgery, the
appendix has been found to be a site of metastasis in pa-
tients with stage Ill/IV ovarian cancer 43.5% to 80.4% of the
time [13-15]. Some have recommended appendectomy at the
time of surgical staging for ovarian carcinoma due to a relatively
high probability of involvement [16]. However, acute appendi-
citis due to metastatic ovarian cancer is an extremely rare find-
ing, sparsely documented in the medical literature; only twice,
to our knowledge [17,18]. Another study demonstrated that, in
136 patients with ovarian cancer that had metastasized to the
appendix, who received appendectomies, 4 appendices were
found to be inflamed; however, none of these patients were
symptomatic [19]. The case presented here demonstrates ad-
vanced acute gangrenous appendicitis with rupture. Sepsis was
initially attributed to a generalized abdominal infection, and
possibly secondary to a recent paracentesis. Unfortunately, a
CT was not performed when the patient presented with weak-
ness, loss of appetite, and dark urine. Additionally, during the
hospitalization, the CT-guided biopsy focused on the mid-ab-
domen in the area of omental caking, and the appendix was
not included in the field of view. It is assumed that the ap-
pendix was not ruptured at the time of the CT-guided biopsy,
since no free peritoneal air was seen at that time.
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Given the timing, the hospital team was appropriately con-
cerned about post-biopsy complications. Complications after
omental biopsy are exceedingly rare, but may include hemor-
rhage, bowel perforation, and infection [20]. One study high-
lights the safety profile of omental biopsies, with 181 performed
with no related complications based on Society of Interventional
Radiology guidelines, reported at 24 hours and 3 months [21].
Perforated appendicitis was an unexpected finding on CT, and
the CT was valuable for excluding a biopsy complication or pain
related to her underlying ovarian cancer. Pathologic examina-
tion of her appendix was compatible with carcinomatosis as
a potential cause of her appendicitis. Nevertheless, it is im-
portant to consider the possibility that her acute appendici-
tis may have been a coincidental event. Cancer was deemed
to be the most probable cause of her appendicitis due to the
prominent extent of appendix involvement and the absence
of any other clinical, surgical, or histologic findings to suggest
another cause. In addition, the incidence of acute appendicitis
decreases from 20.5 per 10000 per year in females aged 15-
19 to 4 per 10000 per year in women aged 45 years or old-
er, supporting the notion that a random bout of appendicitis
would be less likely in this 61-year-old patient [22].
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Conclusions

Although uncommon, providers should be aware of appendi-
citis in patients with carcinomatosis with potential appendix
involvement. Having a low threshold for ordering abdominal
CT studies may be useful when similar advanced stage ovar-
ian cancer patients present with acute abdominal pain in an
emergent setting or following abdominal biopsy.
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