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Abstract. Pancreatic cancer is not easy to detect at its early 
stages due to difficulties in identifying symptoms at these 
stages. As it progresses, abdominal pain, loss of appetite, 
abdominal distension, jaundice and pain in the back, espe‑
cially the lower back, might develop. Moreover, sudden onset 
or worsening of diabetes mellitus may be seen, which often 
prompts screening for the detection of pancreatic cancer. 
Since it rapidly spreads to surrounding tissues and organs, 
pancreatic cancer has a poor prognosis. However, metastasis 
to the bladder is rare, with few cases diagnosed on the basis of 
detecting gross hematuria. The current study presents a case 
of gross hematuria and exacerbated diabetes in a 90‑year‑old 
woman. Cystoscopy revealed a non‑papillary tumor in the 
posterior bladder wall. Pathological examination of bladder 
tumor specimens obtained via transurethral resection revealed 
adenocarcinoma. Subsequent systemic examinations revealed 
primary pancreatic cancer that had metastasized to the bladder. 
To the best of our knowledge, this is the second reported case 
of pancreatic cancer diagnosed based on the detection of gross 
hematuria due to bladder metastasis, since 1992.

Introduction

Currently, the number of patients with pancreatic cancer is 
gradually increasing both in Japan (https://ganjoho.jp/reg_stat/
statistics/data/dl/en.html) and in the United States (US) (1,2). 
Pancreatic cancer accounts for ~4% of all cancer cases in 
Japan, and was reported to be the fourth leading cause of 

cancer‑related deaths in Japan in 2019 (1,3). In addition, the 
5‑year survival rate for patients with pancreatic cancer in 
Japan is ~8.5% (4). Similarly, in the US, pancreatic cancer is 
the third leading cause of cancer‑related mortality, with a low 
5‑year survival rate of 7‑8% (5). For most operable pancreatic 
tumors, surgery with curative intent is still the best treat‑
ment (6). However, the disease is usually in an advanced stage 
by the time of diagnosis involving metastasis to other organs. 
In such cases, chemotherapy or palliative therapy is a treat‑
ment option. Organs to which this cancer commonly spreads 
include the liver, lungs, stomach, bones and intestines (7). 
However, metastasis to the bladder is very rare. The current 
study presents a case of pancreatic cancer associated with gross 
hematuria due to bladder metastasis. If the chief complaint is 
hematuria, it may be important to perform a systemic search at 
an early stage, considering the possibility of metastatic bladder 
cancer.

Case report

Presentation and diagnosis. A 90‑year‑old woman presented 
with a 2‑month history of gross hematuria associated with 
worsening of diabetes mellitus. The patient visited a local 
general physician and underwent an abdominal ultrasound in 
December 2015. However, no abnormal findings were found 
at that time. Approximately one week later, the patient was 
referred to Okayama Medical Center (Okayama, Japan) for the 
assessment of hematuria. Urine cytology showed increased 
chromatin and irregularly shaped epithelial cells in clusters, 
suggesting the possibility of malignancy. Cystoscopy revealed 
a 15‑mm, non‑papillary, broad‑based tumor on the posterior 
wall of the bladder (Fig. 1). Complete blood cell count and other 
laboratory test results were within the normal ranges, except 
for blood sugar levels (209 mg/dl; normal range, 73‑140 mg/dl) 
and hemoglobin A1c levels (9.2%; normal range, 4.9‑6.0%).

A transurethral resection of the bladder tumor (TURBT) 
from the posterior wall was performed, and a histopathological 
diagnosis of invasive adenocarcinoma was established, as the 
main locus of the tumor was submucosal to intramuscular. 
The urothelium did not show any atypia. In addition, the 
adenocarcinoma appeared to grow from the muscular layer to 
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the surface (Fig. 2). Therefore, it was necessary to determine 
whether this adenocarcinoma was primary or metastatic. 
Immunostaining for cytokeratin (CK)7 and S100p was posi‑
tive. However, immunohistochemistry was negative for CK20, 
estrogen receptor, trans‑acting T‑cell‑specific transcription 
factor GATA‑3 and nuclear β‑catenin. This staining pattern 
suggested that the lesion was unlikely to have a gynecological 
or a colorectal origin (Fig. 3). Contrast‑enhanced computed 
tomography scan revealed a tumor with poor contrast effect 
in the pancreatic tail, which infiltrated the splenic vessels 
and metastasized to the left adrenal gland (Fig. 4). Based on 
these findings, a diagnosis of invasive ductal carcinoma of the 
pancreas, cT4N0M1, was established according to the Union 

for International Cancer Control (UICC) staging system (8), 
with metastasis to the urinary bladder and left adrenal gland. 
This carcinoma had not been revealed by ultrasound examina‑
tion previously performed at the general clinic; it is possible 
that the doctor did not examine the pancreas region, as the 
chief complaint of the patient was hematuria. The patient 
declined aggressive treatment due to old age and chose to 
receive the best supportive care. The patient died 6 months 
after the diagnosis.

Tissue analysis. For analysis of the resected sample, the tissue 
was fixed with 10% neutral buffered formalin at room tempera‑
ture overnight and paraffin embedded. Immunohistochemistry 

Figure 1. Cystoscopic findings. A 15‑mm, non‑papillary, broad‑based tumor was located on the posterior wall of the bladder during cytoscopy.

Figure 2. Pathological findings. Images of invasive adenocarcinoma showing the glandular pattern with cuboidal or columnar cells that are not continuous with 
the urothelial epithelium. Hematoxylin and eosin staining at (A) x20 and (B) x100 magnification.
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was performed using 5‑µm‑thick sections on an automated 
immunohistochemistry system (Ventana BenchMark GX; 
Roche Diagnostics, Inc.) and the iVIEWDAB universal 
detection kit (Roche Diagnostics, Inc.). The primary anti‑
bodies were diluted with Antibody Diluent with Background 
Reducing Components (cat. no. S3022; Dako; Agilent 
Technologies, Inc.) containing carrier protein for blocking, 
accordingly the blocking time was the same as the incuba‑
tion time, and the temperature was 35˚C. The antibody clone, 

supplier, dilution ratio, CC1 pretreatment time, incubation 
time and magnification set for each primary antibody were as 
follows: CK7 (OV‑TL 12/30; Dako; Agilent Technologies, Inc.; 
1:100; 60 min; 26 min; x200), CK20 (Ks 20.8; Dako; Agilent 
Technologies, Inc.; 1:100; 60 min; 20 min; x200), estrogen 
receptor (SP1; Ventana Medical Systems, Inc.; ready‑to‑use; 
60 min; 26 min; x200), S100P (rabbit polyclonal; Atlas 
Antibodies AB; 1:3,000; 30 min; 26 min; x200) and GATA‑3 
(L50‑823; Biocare Medical LLC; 1:200; 60 min; 32 min; 

Figure 3. Immunostaining. (A) Positive for CK7, (B) negative for CK20, (C) negative for estrogen receptor and (D) positive for S100p. (E) Trans‑acting 
T‑cell‑specific transcription factor GATA‑3 was positive in the uroepithelium and negative in the adenocarcinoma component, and (F) β‑catenin was positive 
in the membranes and negative in the nuclei. These staining patterns are compatible with invasive ductal carcinoma of the pancreas. CK, cytokeratin.

Figure 4. Contrast enhanced computed tomography. Arrows indicate a tumor with poor contrast effect in the pancreatic tail, infiltrating the splenic vessels and 
left adrenal gland mass. (A) Horizontal and (B) coronal sections.
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x200). The counterstaining was performed with hematoxylin 
for 5 min at room temperature. β‑catenin (β‑catenin‑1; Dako; 
Agilent Technologies, Inc.) was stained for at another facility, 
thus, the details of the staining conditions are unknown. The 
specimens were observed with a light microscope.

Discussion

The present study reports a rare case of pancreatic cancer 
associated with gross hematuria due to bladder metastasis. 
In Japan, the age‑standardized incidence rate of pancreatic 
cancer in 2018 was 14.3 per 100,000 people, which was the 
sixth highest in the Japanese population (1). In 2019, the 
number of pancreatic cancer‑related deaths was 18,124 among 
men and 18,232 among women, making it the fourth leading 
cause of death for men and the third for women (3). The risk 
factors for pancreatic cancer include family history, diabetes 
mellitus, chronic pancreatitis, intraductal papillary mucinous 
neoplasm and poor lifestyle choices, such as smoking (9).

Displacement of the left kidney and ureteral obstruction 
are common urological involvements in pancreatic cancer. 
However, metastasis to the bladder is rare. Warden et al (10) 
examined 20 cases of pancreatic cancer with urological 
involvement, excluding cases of bladder metastasis. Malignant 
tumors resulting in bladder metastasis are those of the pelvic 
organs, including urogenital, colon and rectal cancer. Of the 
malignancies that may metastasize to the bladder from distant 
organs, malignant melanoma, breast cancer and stomach cancer 
are common. However, metastasis from pancreatic cancer is 
very rare (11,12), and has only been reported in 16 autopsy 
and clinical cases since 1927. Of these cases, 11 were detected 
in autopsies (11,13‑17), and only five were diagnosed in living 
patients (7,18‑21). Among the five clinical cases, gross hema‑
turia due to bladder metastasis was observed in 3 individuals. 
Chiang et al (19) reported a case of pancreatic adenocarcinoma 
that metastasized to the bladder presenting with gross hematuria 
and jaundice. In the other two cases, metastasis to the bladder 
was observed during the treatment of pancreatic cancer (20,21). 
To the best of our knowledge, after the study by Chiang et al 
in 1992 (19), this is the second case of bladder metastasis from 
pancreatic adenocarcinoma diagnosed by the detection of gross 
hematuria.

In conclusion, when an adenocarcinoma is diagnosed after 
TURBT, a differential diagnosis between primary bladder 
cancer and metastatic adenocarcinoma should be made. When 
gross hematuria is observed in patients with pancreatic cancer, 
invasion and metastasis to the urinary tract should be considered.
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