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Abstract: The peritoneal carcinomatosis of prostate cancer without bone or other visceral organ in-
volvement is extremely rare. We report a case of an isolated peritoneal metastasis of prostate cancer
in a patient without other metastatic sites and a history of prostate surgery. A 63-year-old male with
locally advanced prostate cancer without known distant metastasis on androgen deprivation ther-
apy presented with abdominal distension that had persisted for a month. Abdominopelvic com-
puted tomography (CT) showed gastric wall thickening and a moderate amount of ascites. The gas-
troscopy showed hyperemic mucosal patches on the antrum body. A cytological examination of the
ascites fluid was negative for malignant cells. Diagnostic laparoscopy showed multiple nodules in
the peritoneum. A biopsy was performed. Histological findings were compatible with metastatic
carcinoma of the prostate, which was immunohistochemically positive for pan-cytokeratin, the an-
drogen receptor, and prostate-specific antigen (PSA). The patient was then treated with abiraterone
acetate. After 1 month of treatment, both ascites and the PSA value decreased. We describe an ex-
tremely rare case of isolated peritoneal carcinomatosis from prostate cancer without any organ me-
tastasis or history of surgery. Clinicians should be aware of these very rare metastases of prostate
cancer. Hormonal therapy may be helpful for such cases.

Keywords: prostate cancer; peritoneal carcinomatosis; abiraterone acetate

1. Introduction

Prostate cancer is the second most common cancer and one of the leading causes of
cancer-associated death in men. At the time of diagnosis, approximately 80% of prostate
cancer is localized and fully contained within the prostate gland, with a minority of pa-
tients having locoregional metastasis (15%) or distant metastasis (5%) [1].

The most common sites of prostate cancer metastasis are locoregional lymph nodes
(99%) and bones (84%). Distant lymph nodes (10.6%) and visceral organs such as the liver
(~10%), lungs (9.1%), and brain (<2%) are uncommon sites of metastases [2].

Peritoneal carcinomatosis from prostate cancer is very rare, especially when there are
no other visceral organ or bone metastases. Thirteen cases of isolated peritoneal carcino-
matosis from prostate cancer in patients without a history of surgery have been reported
to date. Some cases of peritoneal metastasis after prostate surgery have also been reported
[3-5].

Herein, we report a case of an isolated peritoneal carcinomatosis from prostate cancer
in a patient without visceral organ or skeletal metastases and no history of previous sur-

gery.
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2. Case Description

A 61-year-old male patient complained of urinary frequency in September 2019. The
patient had an elevated prostate-specific antigen (PSA) value of 60.2 ng/mL. Abdom-
inopelvic computed tomography (CT) showed the multifocal subcapsular extension of the
entire prostate and an invasion of the bladder wall and the right distal ureter. He under-
went a transrectal biopsy, and the pathology revealed a Gleason score nine (5 +4) prostate
adenocarcinoma. Whole-body bone scans were negative for skeletal involvement. The lo-
cally advanced prostate cancer had been treated with androgen deprivation therapy
(ADT), leuprolide, and flutamide since September 2019. During the treatment period, his
urinary frequency disappeared, and his PSA level decreased to below the normal range.
ADT was maintained for 26 months until November 2021.

In December 2021, the patient was referred to our institute, presenting with gradually
worsening abdominal distension that had persisted for a month. His PSA at that time was
586 ng/mL. An abdominal CT showed thickening of the gastric antrum wall and a mod-
erate amount of ascites with peritoneal nodules, suggesting possible gastric cancer with
peritoneal metastasis (Figure 1a,b). A gastroscopy showed hyperemic mucosal patches on
the antrum body. A histological analysis of the endoscopic biopsy revealed chronic gas-
tritis with intestinal metaplasia. A cytological examination of the ascites was negative for
malignant cells. A bone scan showed no evidence of skeletal metastasis.

Figure 1. Abdominal computed tomography (a,b) and diagnostic laparoscopic biopsy (c) results. (a)
Abdominal computed tomography showing metastatic lymph nodes in left gastric, retrocaval, aor-
tocaval, and left paraaortic areas. (b) Abdominal computed tomography showing massive ascites
and peritoneal seeding. (c¢) Diagnostic laparoscopic biopsy showing multiple nodular lesions in the
omentum.

The patient underwent diagnostic laparoscopic exploration to determine the cause of
the ascites. Multiple nodular lesions in the omentum were observed and biopsied (Figure
1c). As a pathologic finding, tumor cells with a diffuse sheet-like growth pattern were
observed. Most tumor cells had a solid growth pattern, with some having a glandular
differentiation. Additional immunohistochemical staining was negative for CK7, CK20,
TTF-1, and CDX2, whereas staining results for pan-CK, the androgen receptor (AR),
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AMACR (alpha-methylacyl-CoA racemase), and PSA were positive (Figure 2). These re-
sults were consistent with metastatic carcinoma of the prostate.

Figure 2. Histopathological findings of peritoneal carcinomatosis of prostate cancer. (a) Hematoxy-
lin-eosin staining of the peritoneal nodule at a magnification of 200x. (b—d) Results of immunohisto-
chemistry revealing the tumor was androgen-receptor-positive (magnification 100x), prostate-spe-
cific-antigen-positive, and alpha-methylacyl-CoA-racemase-positive (magnification 200x).

The patient started second-line treatment with abiraterone acetate alone in January
2022. One month after the start of abiraterone acetate, ascites significantly decreased, and
the PSA level dropped to 1.22 ng/mL (the reference level). The patient is still being fol-
lowed up with in the outpatient clinic. He continues the treatment with abiraterone ace-
tate.

3. Discussion

The peritoneum is a rare metastatic site for prostate cancer. Previously reported stud-
ies on peritoneal carcinomatosis of prostate cancer can be categorized into three groups.
First, two studies performed a postmortem analysis. Only 5 cases of peritoneal carcino-
matosis from prostate cancer were found in 176 postmortem cases [6]. Thirteen isolated
peritoneal cases were observed in the autopsy cases of 523 patients with prostate cancer
[4]. Second, review studies have shown that peritoneal carcinomatosis of prostate cancer
is related to surgical intervention. Approximately 15 reports of iatrogenic peritoneal car-
cinomatosis associated with prostate cancer surgery were found [4,5]. Third, Delchambre
et al. reviewed 13 cases of isolated peritoneal carcinomatosis of prostate cancer without
history of surgery [3].

The mechanism of peritoneal prostate cancer metastases is unknown. Based on pre-
viously reported studies, iatrogenic peritoneal seeding after surgery can cause rare me-
tastases in patients with prostate cancer. However, cases of isolated peritoneal carcinoma-
tosis without history of previous surgery are presumed to be due to other risk factors of
peritoneal metastases. Including our case, 7 of 14 patients had Gleason scores > 9 at the
initial cancer histological analysis [3]. Patient age, initial PSA level, and initial staging at
diagnosis have not been shown to be factors predicting isolated peritoneal carcinomatosis
in patients with prostate cancer. Further studies such as genomics are necessary to identify
the aggressive variants associated with progression to peritoneal carcinomatosis.

The early detection of metastasis in prostate cancer is also important to determine the
optimal treatment plan. Including the current patient, a biopsy of metastatic lesion is usu-
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ally performed to confirm the origin of metastasis. Recently, $Ga-prostate-specific mem-
brane antigen (PSMA) PET, a new imaging modality, has received attention because of it
being less invasive with higher sensitivity than the conventional modality in patients with
prostate cancer. Especially, Ga-PSMA PET has been reported to be more sensitive than a
CT scan in detecting the early lymph node metastasis of prostate cancer, including the
peritoneal carcinomatosis of prostate cancer [7,8].

The optimal management for the isolated peritoneal dissemination of prostate cancer
has not been established yet. The majority of patients received docetaxel-based chemo-
therapy. Their overall survival time ranged from 3 weeks to 33 months [3]. Only three
patients with isolated peritoneal carcinomatosis were treated with abiraterone acetate.
Two of them showed a rapid response as in our case. The other one showed a radiological
response for more than 4 years [3,9,10].

Visceral metastases occur mainly in the late stages of cancer. They are correlated with
poor outcomes [2]. However, whether patients with isolated peritoneal carcinomatosis
have a worse prognosis than those with other visceral metastases of prostate cancer is
unknown. Therefore, active attempts to diagnose the cause of atypical presentations of
prostate cancer and radical treatment strategies should be considered to control the re-
lated symptoms and improve the quality of life.

4. Conclusions

We presented a rarely described case of an isolated peritoneal carcinomatosis from
prostate cancer in a patient without a previous history of surgery. After treatment with
abiraterone acetate, ascites disappeared and the PSA level rapidly decreased within a
month. This case highlights the importance of not only a thorough workup process for a
very rare presentation of an isolated peritoneal carcinomatosis from prostate cancer, but
also a proper therapeutic strategy with abiraterone acetate treatment. Physicians should
be aware of this rare case of prostate cancer metastasis. Further studies are needed to iden-
tify predictive markers and the optimal treatment for isolated peritoneal carcinomatosis
from prostate cancer.
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