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A B S T R A C T

Prostate cancer rarely metastasizes to the stomach and kidneys. We report a 73-year-old male with such spread,
highlighting significant clinical challenges. Initially diagnosed via biopsy and imaging, he received hormone
therapy and cytoreductive radical prostatectomy. Despite initial management, the cancer progressed to meta-
static castration-resistant prostate cancer, with gastric and renal metastases confirmed by imaging and biopsy.
This case emphasizes the need for awareness of rare metastatic sites, comprehensive diagnostic evaluations, and
further research into these atypical metastases to improve patient outcomes and develop better treatment
strategies for managing advanced prostate cancer effectively.

1. Introduction

Prostate cancer, which affects 5 % of men younger than 30 years of
age and 59 % of men older than 79 years of age, is one of the most
prevalent malignancies among men worldwide.1 Prostate cancer is
typically confined to the prostate gland during its early stages, but it is
capable of metastasizing to the bones, lymph nodes, lungs, and other
organs.2 Although the majority of prostate cancer metastases are found
in proximate organs and tissues, rarer sites of metastases, including the
anal canal, and testis, have been reported.3,4 These types of metastases
not only highlight the heterogeneity of the metastatic behavior of
prostate cancer but also create unique challenges for the clinical diag-
nosis and treatment. Similar cases have been relatively under-reported
in the literature. We performed an in-depth examination of this case
to provide a better understanding of the unusual patterns of prostate
cancer metastases and their potential implications for clinical practice.
In this report, we describe the uncommon progression of prostate cancer
with metastases to the stomach and kidneys.

2. Case presentation

A 73-year-old male patient with a history of type 2 diabetes mellitus
that was managed with medication presented with poor oral intake,

general weakness, and significant weight loss (15 kg over the course of 2
months) after receiving the Moderna vaccine for coronavirus disease
2019 (COVID-19). The patient reported persistent urinary frequency,
incomplete bladder emptying, and nocturia twice per night for several
years. Computed tomography revealed no abdominal abnormalities;
however, a 7.2- × 5.3-cm soft tissue mass in the pelvic cavity that
involved the prostate gland and the base of the urinary bladder was
identified. An evaluation of his prostate-specific antigen (PSA) level
indicated that it had increased to >1000 ng/mL. A digital rectal exam-
ination revealed multiple firm nodules in both prostate lobes. Magnetic
resonance imaging showed advanced prostate cancer (5.6× 4.4 × 4.6
cm) with extension to the seminal vesicles, bladder invasion, bilateral
pelvic lymphadenopathy, and diffuse bone metastases.

On November 9, 2021, transrectal ultrasonography and prostate bi-
opsy confirmed adenocarcinoma of the prostate with Gleason pattern 5
+ 4 that involved both lobes. A bone scan on November 11, 2021,
showed diffusely increased uptake across the spine, pelvis, thoracic
cage, shoulders, and femurs, indicating diffuse bone metastases. The
clinical diagnosis was metastatic castration-sensitive prostate cancer
with bone metastases (cT2cN0M1b, stage IVB). Because of the COVID-
19 pandemic in Taiwan, the patient received androgen deprivation
therapy for 6 months, which resulted in improved voiding function and a
significant decrease in the PSA level to 0.523 ng/mL. A subsequent
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magnetic resonance imaging examination on June 2, 2022, showed
reduction of the prostate and no significant abnormalities.

On June 14, 2024, the patient underwent robotic-assisted cytore-
ductive prostatectomy and bilateral pelvic lymph node dissection
because of persistent lower urinary tract symptoms. A pathological ex-
amination confirmed adenocarcinoma of the prostate (solid and acinar
types) with 2.86 % involvement of the prostatic tissue and metastatic
adenocarcinoma in the left obturator lymph nodes (ypT2N1cM1b, stage
IVB). Postoperatively, the PSA levels were maintained at less than 4 ng/
mL with continued androgen deprivation therapy.

In March 2023, the PSA levels increased to 8.1 ng/mL, thus
prompting a switch to enzalutamide for metastatic castration-resistant
prostate cancer. The patient also received targeted radiotherapy of the
left rib and right scapula. Subsequent imaging revealed a new disease
focus at the right sacrum and a new 1.1-cm hypoenhancing liver nodule.
On December 1, 2023, the PSA level increased to 257 ng/mL, and
chemotherapy comprising docetaxel was initiated. The second cycle was
postponed because the patient experienced general malaise; therefore,
supportive care was prioritized.

On February 10, 2024, the patient experienced fever and malaise.

Fig. 1. Enlarged bilateral hypoenhanced renal nodules and masses in the abdomen observed using computed tomography (CT) with contrast.
(A and B) Axial view. (C and D) Coronal view.
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Computed tomography revealed left lower lobe pneumonia, liver
metastasis, enlarged hypoenhancing renal and adrenal nodules, and
osteoblastic lesions (Fig. 1). The patient was treated with levofloxacin,
resulting in fever resolution and leukocytosis improvement. However,
the PSA levels increased significantly to 1431.5 ng/mL.

On February 19, 2024, anemia, hemoptysis, and massive coffee
ground emesis were observed. Esophagogastroduodenoscopy revealed a
1-cm ulcerative gastric mass; therefore, a biopsy was performed (Fig. 2).
Histopathological features of the gastric biopsy sample included scat-
tered pleomorphic and hyperchromatic tumor cells that infiltrated the
stroma (Fig. 3A) and positive immunohistochemical expressions of CK18
(Fig. 3B) and NKX3.1 (Fig. 3C), consistent with poorly differentiated
metastatic adenocarcinoma of prostatic origin. Focal ulceration with

necrosis and Candida infection were also observed (Fig. 3D). Against
medical advice, the family of the patient requested his discharge, and he
died at home as a result of hypovolemic shock and metastatic castration-
resistant prostate cancer.

3. Discussion

This case report is the first to highlight the rare and clinically sig-
nificant incidence of simultaneous gastric and renal metastases stem-
ming from prostate cancer. An exhaustive literature review revealed
only 17 documented cases of gastric metastases attributable to prostate
cancer, and no instances of renal metastases from this primary source
have been reported.5 This case provides an important understanding of
the metastatic potential and patterns of prostate cancer, thus under-
scoring the need for ongoing research and awareness within the clinical
community.

The mechanism of prostate cancer metastasis is a complex process
that involves various molecular, cellular, and environmental factors and
remains a crucial area of ongoing research. Transcription factors, such as
Stat 3, play a significant role in the metastatic progression of prostate
cancer; therefore, transcription factors are necessary for progression
from a primary tumor to metastatic prostate cancer.6 Prostate cancer
metastasis can manifest in diverse locations, including regional tissue,
lymph nodes, and bones, because of the mechanisms of lymph node
metastasis, including lymphangiogenesis and the formation of new
lymphatic vessels induced by tumor-secreted factors such as vascular
endothelial growth factor-C. However, the requirement of lym-
phangiogenesis for lymph node metastasis remains a subject of
debate.7,8 Additionally, the expression of the chemokine receptor CCR7,
which promotes cancer progression through lymph node metastasis, is
induced by tumor necrosis factor-α (TNF-α) in prostate cancer cells,
suggesting that TNF-α and the CCL21/CCR7 axis might increase the
metastatic potential of prostate cancer cells in lymph node metastasis.9

Prostate cancer metastasis to the bone is induced by interactions be-
tween prostate cancer exosomes, growth factors, and the cell microen-
vironment, thus highlighting the critical role of the tumor
microenvironment in metastasis.10 An understanding of the mechanisms
that lead to the development of bone metastasis is of significant interest
because the bones are common metastasis sites.11

Primary metastases of prostate cancer occur in the bones and lymph
nodes, and visceral metastasis is less common. Although some case re-
ports have described less common sites of metastasis, our case of pros-
tate cancer that metastasized to the kidney and stomach elucidated a
rare phenomenon.12 This subject is limited to case reports and clinical
observations in the literature. Case reports have described individuals
with prostate cancer who later experienced stomach metastasis and
presented with symptoms such as abdominal discomfort, nausea, vom-
iting, and upper gastrointestinal bleeding years after the initial diagnosis
of prostate cancer.13 The diagnosis of stomach metastasis is often
confirmed by endoscopy and histopathological examinations that reveal
adenocarcinoma of prostatic origin. These metastases can present as
ulcerations in the gastric body, and their diagnosis is crucial for
appropriate management.14 Based on a previous study that suggested
that lymphatics may facilitate metastases to the gastrointestinal tract
because the prostate is well-supplied with lymphatic channels,15 we
proposed the following possible mechanism of stomach metastasis: al-
terations in the tumor microenvironment, such as changes in adhesion
molecules and the extracellular matrix, may facilitate the dissemination
of cancer cells to distant sites. However, this potential mechanism re-
quires further investigation. Because there is no worldwide consensus
regarding the treatment of prostate cancer that has metastasized to the
stomach, empirical therapy, including chemotherapy, hormonal ther-
apy, and palliative care, is required because of the lack of systematic
evaluations of this specific metastasis site. We reviewed 17 case reports
and found that the average patient age was 68 years, and that most
prostate cancer was in the metastatic stage at the time of the initial

Fig. 2. Esophagogastroduodenoscopy was performed by a gastroenterol-
ogist because massive coffee ground emesis occurred.
(A) Esophagitis with a short mucosal break at the esophagus–cardiac junction is
observed in the esophagus. (B) A 1-cm ulcerative mass in the stomach with
recent bleeding after endoscopic injection sclerotherapy. Four biopsies and a
Campylobacter-like organism test were performed.
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diagnosis. Most patients presented with gastroenteritis symptoms, such
as nausea, vomiting, epigastric pain, or anemia, and all histological
subtypes were adenocarcinoma. According to the literature, the treat-
ment of gastric metastasis is diverse. Five patients underwent endocrine
therapy, two patients underwent surgery, three patients underwent
chemotherapy, and two patients underwent radiotherapy.5

In the context of prostate cancer, the occurrence of kidney metas-
tases, although rare, represents a significant deviation from the common
metastatic pathways such as the bones and lymph nodes. The mecha-
nisms underlying this atypical metastatic behavior remain poorly un-
derstood, suggesting a complex interplay of tumor biology and host
factors. The clinical implications of such metastases are profound and
affect therapeutic decisions and the prognosis. Typically, prostate can-
cer that metastasizes to the kidney may present with non-specific
symptoms such as flank pain or hematuria, thus necessitating a differ-
ential diagnosis to exclude primary renal pathologies.16 The diagnostic
approach often involves imaging studies and biopsy. Immunohisto-
chemical staining plays a crucial role in confirming the prostatic origin
of the renal lesion. Recent studies have highlighted the rarity of renal
metastases from prostate cancer and emphasized the need for increased
clinical suspicion and thorough diagnostic investigations of patients
presenting with renal abnormalities. For instance, a comprehensive
analysis of 35 cases revealed that renal metastases are not only un-
common but also associated with an advanced stage of prostate cancer
and poor outcomes.17 This is consistent with the findings of another
study that documented a case of prostate adenocarcinoma that metas-
tasized to the renal and retroperitoneal regions, further complicating the
clinical management and treatment strategy.18

Because there have been few detailed studies of the mechanism of
prostate cancer metastasis, specifically metastases to the stomach and
kidneys, further research is required to elucidate the unique pathways
involved. The use of new blood markers and imaging tools has greatly
improved early diagnoses.19,20 However, further genetic research and
molecular research should be performed. An understanding of the

molecular and cellular mechanisms of this unusual metastatic route
could allow for new targeted therapies and improve management stra-
tegies. Therefore, ongoing research and case studies are essential to the
elucidation of this rare phenomenon and enhancement of the overall
therapeutic setting for metastatic prostate cancer.

Prostate cancer is characterized by its potential to metastasize to the
bones and lymph nodes. However, although rare, atypical metastatic
pathways, including the kidney and stomach, present significant clinical
challenges and underscore the complex nature of disease progression.
An understanding of these rare pathways is crucial to improving the
diagnostic accuracy, tailoring treatment strategies, and enhancing pa-
tient outcomes.

4. Conclusion

Prostate cancer metastases to the kidneys and stomach are rare.
Further research is necessary to understand the mechanisms underlying
cancer cell dissemination and organ tropism associated with prostate
cancer metastases to the kidneys and stomach. Studies should focus on
the molecular biology and cellular biology of metastases to enable the
development of targeted therapies.
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Fig. 3. Histopathological features and immunohistochemical examination results of the biopsy.
(A) Poorly differentiated carcinoma composed of hyperchromatic nuclei and prominent nucleoli arranged as discohesive cells and solid nested patterns with stromal
necrosis invasion (hematoxylin and eosin [H&E]; original magnification, × 400). (B) CK18 immunohistochemical staining highlights tumor invasion (CK18; original
magnification, × 200). (C) NKX3.1 immunohistochemical staining shows focally positive tumor cells compatible with metastatic adenocarcinoma of prostatic origin
(NKX3.1; original magnification, × 200). (D) Scattered Candida pseudohyphae within the cell debris (H&E; original magnification, × 400).
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