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Introduction

Bladder cancer is one of the most common cancers and 
causes of death worldwide (1). Older people and men are 
more susceptible to from bladder cancer than any other 
group. With the growing number of elderly people and 
population growth, cancer-related deaths have increased 

markedly, partly due to a recurrence rate of up to 75% (1-3).  
Urothelial carcinoma, also known as transitional cell 
carcinoma, has an incidence of about 90–95%, which is 
higher than any other cancer. The further subdivision of 
non-urothelial histology consists of epithelial and non-
epithelial. Small cell tumors, squamous cell carcinoma, and 
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adenocarcinoma originate from epithelial cells. Squamous 
cell carcinoma and adenocarcinoma account for only 3% 
and 2% of primary bladder cancer cases, respectively (4). 
Previously published studies have found that primary 
bladder adenocarcinoma (PBA) is not a common tumor, 
accounting for approximately only 0.5–2% of all primary 
bladder malignancies (5,6). Elderly people, especially 
elderly men, are more likely to develop bladder cancer (7,8). 
Adenocarcinoma is most commonly seen in people aged 
50–60 years (9). Other previously published studies have 
found that most patients diagnosed with bladder cancer 
are men in the 60–70-year age group (10,11). Urothelial 
carcinoma is the most common pathologic type of bladder 
cancer, accounting for 90% of cases, and is often found 
in the bladder trigone and lateral wall (12,13). Primary 
mucinous adenocarcinoma of the bladder, a subtype of 
PBA, are extremely uncommon, accounting for 20% of 
PBA (14,15). The pathogenesis of primary mucinous 
adenocarcinoma of the bladder is the progressive change 
from mucinous metaplasia and mucinous adenoma to 
mucinous adenocarcinoma (16). Diagnostic tests include 
urine biopsy, cystoscopy and cytology, and histopathological 
evaluation (17,18). Compared with urothelial carcinoma, 
studies on the pathogenesis and clinical process, treatment, 
and prognosis of primary mucinous adenocarcinoma of the 
bladder are lacking (19). Therefore, here, we present a case 
with primary mucinous adenocarcinoma of the bladder. The 
clinical manifestation of this case is atypical, in addition, the 

tumor is located at the bladder outlet and urethra. However, 
thanks to the timely detection of imaging examination, we 
have improved the symptoms and quality of life of patient 
through surgery and chemotherapy. Through follow-up, 
we know that the patient has survived so far. Through this 
case, we aim to suggest that when encountering patients 
with similar clinical symptoms and imaging manifestations, 
radiologists or clinicians can consider this disease in 
their differential diagnosis. In addition, after the case is 
confirmed, we consider that our treatment method can 
give clinicians more treatment ideas. We present the 
following article in accordance with the CARE reporting 
checklist (available at https://tcr.amegroups.com/article/
view/10.21037/tcr-22-1547/rc).

Case presentation

A 62-year-old female was referred to an outpatient urology 
surgery service due to a 1-year history of narrowing of 
the urinary route and difficulties in urination. She had no 
symptoms, such as urinary pain, urgency, or hematuria. 
No significant abnormalities were found in other surgical 
examinations.

The patient first was examined by ultrasonography in 
the outpatient department. Ultrasonography revealed a 
hypoechoic mass of 6.5 cm × 3.8 cm × 4.4 cm at the bladder 
outlet and urethra. The mass had unclear boundaries, 
was irregular in shape, and heterogeneous in echo, with 
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Figure 1 Ultrasound images. (A) Initial part of the bladder neck and urethra was found to have hypoechoic occupancy (arrows), with an 
unclear boundary, irregular shape, uneven internal echo, and punctate and irregular echo. (B) A little blood flow signal can be detected in 
the tumor. The blue areas indicate CDFI blood flow signal. The red areas in the mass indicate CDFI blood flow signal. The red areas in the 
bladder cavity indicate the urine flow signal. CDFI, Color Doppler flow imaging.
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a punctate and irregular strong echo (Figure 1A). Color 
Doppler flow imaging (CDFI) showed a little blood flow 
signal in the tumor (Figure 1B). The residual urine volume 
of the bladder was about 283.3 mL. Later, the patient 
was admitted to the urology surgery, soon the patient 
underwent computed tomography (CT) examination. CT 
plain scan and enhancing scan displayed that the wall of 
bladder was thickened, and soft tissue density was seen at 
the bladder outlet and urethra. The mass demonstrated 
heterogeneous density and high-density punctate shadows 
on CT plain scan. The size of the mass was about 5.6 cm 
× 4.4 cm, with slight enhancement and an unclear partial 
boundary. The wall of the urethra was obviously thickened 
(Figure 2). The patient was initially diagnosed with a mass 
at the bladder outlet and urethra. Afterwards she underwent 
laparoscopic radical cystectomy, urethral resection, and 
ureterostomy under general anesthesia. Intraoperative 

findings revealed a hard and enlarged bladder outlet and 
urethra, and after incision, there was an ulcerative mass 
on the bladder posterior wall 2 cm away from the urethral 
stump. Postoperative pathological diagnosis of the patient 
was as follows: different cell structure arranged in solid 
clumps or small cords, with the formation of glandular 
lumen; lump tissue accompanied with neuroendocrine 
differentiation; some cells were signet ring cells; and focal 
calcification (Figure 3). Immunohistochemistry (IHC) 
outcomes were as follows: cytokeratin (CK) pan (positive), 
CK20 (positive), GATA binding protein 3 (GATA-3)  
(negative), synaptophysin (Syn) (positive), cluster of 
differentiation 56 (CD56) (partial positive), chromogranin 
A (CgA) (slightly positive), caudal type transcription 
factor-2 (CDX2) (negative), and Ki-67 proliferation nuclear 
antigen (Ki-67) (positive) (Figure 4). The diagnosis was 
mucinous adenocarcinoma (bladder outlet + urethra) and 
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Figure 2 CT images. (A) Axial CT of arterial phase demonstrates slight enhancement (arrows). (B) Axial CT of venous phase. (C) Axial CT 
of delayed phase. (D,E) Coronal and sagittal CT of the pelvis demonstrates that the wall of bladder is thickened, and soft tissue density is 
seen at the bladder outlet and urethra (arrows). Mass demonstrates heterogeneous density and high-density punctate shadows on CT plain 
scan. CT, computed tomography.
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Figure 3 Pathological diagnosis of patient mass (HE staining). (A) Mucinous adenocarcinoma area (HE ×10), (B) poorly differentiated 
adenocarcinoma area (HE ×20), and (C) neuroendocrine differentiation area (HE ×20). HE, hematoxylin-eosin.

Figure 4 Pathological examination of mass by immunohistochemistry (×200). CK pan, pan-cytokeratin; CK20, cytokeratin 20; GATA-3, 
GATA binding protein 3; Syn, synaptophysin; CD56, cluster of differentiation 56; CgA, chromogranin A; CDX2, caudal type transcription 
factor-2; Ki-67, Ki-67 proliferation nuclear antigen. 

CK pan                                                 CK20                                                    GATA-3                                             Syn

CD56                                                    CgA                                                   CDX2                                                Ki-67

poorly differentiated adenocarcinoma (about 40%). In order 
to differentiate from metastatic lesions of intestinal origin, 
the patient underwent tumor markers examination and 

enteroscopy. The detection outcome of blood biochemical 
indicators indicated that carbohydrate antigen 72-4  
(CA72-4) was abnormally increased, and carcinoembryonic 
antigen (CEA) was <0.5 ng/mL (Table 1). Enteroscope 
results were normal. The operation was successful, and  
2 cycles of FOLFOX (leucovorin calcium + 5-fluorouracil 
+ oxaliplatin)-6 regimen were performed. Furthermore, 
emission computed tomography (ECT) showed multiple 
bone metastases, zoledronic acid was applied to treat the 
bone metastases. The gastrointestinal reaction was grade 
1, without bone marrow suppression or liver and kidney 
injury. The patient was stable and survived. Figure 5 is a 
brief description of the diagnosis and treatment of this case.

All procedures performed in this study were in 
accordance with the ethical standards of the national 

Table 1 Detection of serum biochemical indicators in patients

Item Detection result (reference range)

CA72-4 (U/mL) 35.11 (0–6.9)

CEA (ng/mL) <0.05 (0–10)

CA199 (U/mL) 9.7 (0–37)

CA125 (U/mL) 4.28 (0–30.2)

CA72-4, carbohydrate antigen 72-4; CEA, carcinoembryonic 
ant igen;  CA199,  carbohydrate  ant igen 199;  CA125, 
carbohydrate antigen 125. 
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Medical history
Our case was 
referred to an 

outpatient 
urology surgery 
service due to a 
1-year history of 
narrowing of the 
urinary route and 

difficulties in 
urination. She 

had no symptoms, 
such as urinary 

pain, urgency, or 
hematuria. No 

significant 
abnormalities 
were found in 
other surgical 
examinations.

Ultrasonography
Ultrasonography 

revealed a hypoechoic 
mass of 6.5 cm ×  

3.8 cm × 4.4 cm at 
the bladder outlet 
and urethra. The 

mass had unclear 
boundaries, was 

irregular in shape, 
and heterogeneous in 

echo, with a 
punctate and 

irregular strong echo. 
Color Doppler flow 
imaging showed a 

little blood flow 
signal in the tumor. 

Computed 
tomography (CT)
CT plain scan and 
enhancing scan 

displayed that the 
wall of bladder was 
thickened, and soft 
tissue density was 
seen at the bladder 
outlet and urethra. 

The mass demonstrated 
heterogeneous density 

and high-density 
punctate shadows on 

CT plain scan. The size 
of the mass was about 
5.6 cm × 4.4 cm, with 
slight enhancement 

and an unclear partial 
boundary. The wall 
of the urethra was 

obviously thickened. 

Intraoperative 
findings, postoperative 

pathological and 
immunohistochemistry 
Intraoperative findings 
revealed a hard and 

enlarged bladder outlet 
and urethra, and after 
incision, there was an 
ulcerative mass on the 
bladder posterior wall 
2 cm away from the 

urethral stump. 
The diagnosis 
was mucinous 

adenocarcinoma 
(bladder outlet + urethra) 
and poorly differentiated 

adenocarcinoma 
(about 40%).

Postoperative treatment 
and follow-up

2 cycles of FOLFOX 
(Leucovorin Calcium 

+ 5-Fluorouracil + 
Oxaliplatin)-6 regimen 

were performed. 
Furthermore, emission 
computed tomography 
(ECT) showed multiple 

bone metastases, 
zoledronic acid was 
applied to treat the 

bone metastases. The 
gastrointestinal reaction 

was grade 1, without 
bone marrow suppression 
or liver and kidney injury. 
The patient was stable 

and survived.

Tumor Markers 
Examination and 

Enteroscope
carbohydrate antigen 

72-4 (CA72-4) 
35.11 U/mL, 

carcinoembryonic 
antigen (CEA) 
<0.05 ng/mL. 

Enteroscope results 
were normal.

2019.12 2019.12 2019.12 2019.12 2019.12 2020.01

Figure 5 A brief description of the diagnosis and treatment of this case.

research committee and with the Declaration of Helsinki (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

Primary mucinous adenocarcinoma of the bladder, 
including metastatic adenocarcinoma, primary mucinous 
adenocarcinoma of the urinary bladder, and urachal 
carcinoma, accounts for only 2% of primary bladder 
cancers. Primary mucinous adenocarcinoma of the bladder 
is a relatively uncommon primary bladder cancer (20). 
Previously published studies have found that a progressive 
change in the pathogenesis  of  primary mucinous 
adenocarcinoma of the bladder is from mucinous metaplasia 
and mucinous adenoma to mucinous adenocarcinoma (21).  
Patients who suffer from urachal remnants and bladder 
exstrophy have a higher risk of developing bladder 
adenocarcinoma (22). Primary mucinous adenocarcinoma 
is characterized by a highly invasive. When diagnosed, up 
to 40% of patients are reported to have metastatic disease. 
Lymphatic metastasis is the most common route, and cancer 
cells can be transferred to many parts of the body, including 
the lymph nodes in the ilium, obturator, the external iliac 

artery, and the common iliac artery. Cancer cells can also 
be transferred through blood, mainly to the liver, lungs, 
and bones. In addition, bladder mucinous adenocarcinoma 
can also appear directly in the prostate or posterior urethra 
through direct diffusion. Other studies have reported cases 
of bladder mucinous adenocarcinoma spreading to the 
ovary, uterus, abdominal wall, colon, and penis (23-25). 

PBA is difficult for pathologists to diagnose because of 
the difficulty of differentiating it from secondary bladder 
involvement, resulting in adenocarcinomas of neighboring 
organs, especially in the prostate, colon, and female genital 
tract (26). A distinction made by a doctor is essential for 
determining stage or prognosis, and providing appropriate 
treatment. The tumor in our case is based on the extensive 
examination, eventually enabling the confirmation of the 
diagnosis of primary bladder tumor. The diagnostic stage 
of mucinous bladder adenocarcinoma mainly determines 
the prognosis. The pathogenesis of PBA is unknown. It 
is common for intestinal metaplasia to be found in the 
nearby mucosa of primary adenocarcinoma of the urinary 
bladder, which is largely considered as a precursor lesion 
(27,28). Although usually detected in the posterior wall and 
trigone, bladder adenocarcinoma can also develop in areas 
other than the bladder (29). However, through our review 
of the literature, we found that it is an exceedingly unusual 
that primary mucinous adenocarcinoma of the bladder 
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is detected in the urethra, such as with our case. Typical 
clinical manifestations usually cannot be found in primary 
mucinous adenocarcinoma of the bladder. The most 
common symptoms include suprapubic pain, hematuria, 
dysuria, as well as bladder irritation (30). Difficulty in 
urinating and bladder irritation can be present in some 
patients (31). However, in our case, due to the location of 
the growth, the patient’s only symptoms were dysuria and 
urinary tract thinning, with no hematuria, suprapubic pain, 
or bladder irritation. 

Ultrasound is the first choice for treatment in cases 
with positive symptoms of urinary pain, urgency, naked 
hematuria. Ultrasound images often lack specific expression 
for primary mucinous adenocarcinoma of the bladder. 
Although it can be shown that the adenocarcinoma is 
often not prominent to the bladder cavity, the basal area 
is actually broad and deep. CDFI can usually show blood 
flow signals. However, subjectivity and expertise of the 
examiner can often lead to limitations in the use of 2D 
ultrasound and CDFI. Ultrasound can only show tumor 
morphology and its CDFI, and nodal involvement and 
deeply infiltrating disease is unreliable via ultrasound (32). 
Multidetector (64-slice) CT scanning is the mainstay in 
radiological assessment, with sensitivity to bladder cancer 
at 85% and specificity at 94% (14). The size and shape of 
the tumor determine the detection. False negatives have 
a higher possibility to be seen in carcinoma in situ, and 
tumors <1 cm in size, and flat lesions, as well as patients 
who have recently undergone resection (32-34). At most 
centers, the intravenous urogram has been replaced by 
CT, which continues to serve as the modality of choice for 
examining hematuria. The 64-slice multidetector CT lacks 
reliability in ascertaining extensive locoregional disease, 
despite its high spatial resolution (35). This limitation 
results from interobserver variability, as well as difficulty in 
distinguishing the bladder muscle layers (32,36). 

Given its rarity, the diagnosis of primary mucinous 
adenocarcinoma of the bladder still depends on the 
pathological examination. Hematoxylin-eosin (HE) staining 
is a recognized method of histopathology for observing 
histopathological structures. In this study, an adenoid 
structure was found in the mass by HE staining. IHC 
staining can differentiate a PBA from a secondary tumor 
involving the bladder, and most frequently, colorectal 
adenocarcinoma. CK20 is considered to be a marker of 
adenocarcinoma. CDX-2 and β-catenin are considered 
highly effective indicators of colorectal malignancies. 
GATA-3 is a marker of urothelial malignancies (37). In 

our case, manifestation of β-catenin weak positivity, CK20 
positivity, and CDX-2 and GATA-3 negativity by IHC 
confirmed the primary mucinous adenocarcinoma of the 
bladder and excluded secondary spread from colorectal 
cancer. Syn, CgA, and CD56 are neuroendocrine markers, 
indicating neuroendocrine differentiation (38). 

Our case is an exceedingly unusual case, in which the 
growth site is atypical, the tumor did not protrude into the 
bladder cavity, so ultrasound could not differentiate whether 
it came from the bladder or the urethra. In addition, our 
case lacks typical symptoms, so neither ultrasound nor 
CT could identify the origin of the disease. Only the 
location and characteristics of the lesion were identified 
and described, and the preliminary diagnosis of lesions was 
made. Even before the results of immunohistochemistry, 
clinicians have not completely ruled out the possibility that 
it is metastatic disease. 

Guidelines for the optimal management options of PBA 
are unavailable. Surgical treatment has been reported to 
be the treatment of choice in previous studies (39), with 
pelvic lymphadenectomy and cystectomy the preferred 
choices. Transurethral resection of bladder tumor is 
not recommended (40). According to the National 
Comprehensive Cancer Network and European Association 
of Urology guidelines for bladder cancer, chemotherapy can 
be considered for advanced and metastatic adenocarcinoma 
of the bladder after surgery, and 5-fluorouracil-based 
chemotherapy for colorectal cancer is generally adopted 
(41,42). However, because of the low incidence of bladder 
cancer, there is no definite effective chemotherapy plan. 
Some previous studies have adopted the chemotherapy 
regimen for the treatment of transitional cell carcinoma 
(cisplatin + gemcitabine), but the curative effect is unknown 
due to the low number of cases (43,44). Considering that 
primary mucinous adenocarcinoma of the bladder has the 
characteristics of adenocarcinoma, most chemotherapy 
r eg imens  fo r  the  t r ea tment  o f  ga s t ro in te s t ina l 
adenocarcinoma are recommended, such as FOLFOX 
regimen (oxaliplatin + calcium folinate + fluorouracil) or 
XELOX regimen (oxaliplatin combined with capecitabine). 
However, due to the rare nature of the tumor, the best 
treatment for primary mucinous adenocarcinoma of the 
bladder has not yet been determined (45,46). According 
to the imaging examinations, laboratory findings, 
pathological findings, and clinical stage of our case, 2 cycles 
of FOLFOX-6 regimen were performed. Through the 
follow-up, we learned that the patient was generally in good 
condition and her condition was stable, indicating that the 
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treatment scheme given in the guidelines was effective. For 
the chemotherapy regimen of such patients, we recommend 
FOLFOX-6 regimen in consideration of the therapeutic 
effect of our patient. 

In conclusion, primary mucinous adenocarcinoma of 
the bladder located at the bladder outlet and urethra is a 
rare disease entity. Unfortunately, there are not enough 
same cases. We have not summarized its typical clinical 
symptoms and imaging findings, but this case can still give 
us some reminders. For patients with atypical symptoms, in 
addition to careful ultrasound examination of the bladder, 
we should also pay attention to the changes of adjacent 
tissues of the bladder, which is very important for early 
diagnosis and treatment of this disease. The first choice of 
treatment for primary bladder mucinous adenocarcinoma 
is cystectomy and pelvic lymphadenectomy. Even though 
it is still controversial whether routine adjuvant therapy 
should be given after the operation, we recommend the 
chemotherapy regimen recommended by the guidelines. 
And close postoperative follow up is important to monitor 
for local and distant recurrence.
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