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Abstract

Primary mucinous adenocarcinoma (PMA) of the urinary bladder is a rare and aggressive
neoplasm, accounting for 0.5-2% of bladder malignancies. We report a case of a 52-year-
old male presenting with urinary obstructive symptoms and hematuria. Imaging revealed a
bladder mass, and histopathology confirmed muscle-invasive mucinous adenocarcinoma with
characteristic mucin pools and signet ring cells. Immunohistochemistry ruled out secondary
metastasis, supporting a primary bladder origin, following which the patient underwent radical
cystectomy. This case highlights the importance of integrated clinicopathological assessment
for accurate diagnosis and management of PMA, contributing valuable insights to this
uncommon entity.
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Introduction

Primary mucinous adenocarcinoma (PMA) or colloid carcinoma
of the urinary bladder is a rare malignant neoplasm arising from
the urothelium, and exhibiting pure glandular differentiation
with intratumoral mucin comprising more than 50% of the
tumor substance. Importantly, this diagnosis excludes urachal
adenocarcinomas as well as urothelial carcinomas with focal
glandular features. It is a seldom encountered clinicopathological
entity accounting for a mere 0.5-2% of all bladder malignancies.
PMA has a definite predilection for males, with a male-to-female
ratio of 3:1, and a mean age of diagnosis of 53 years [1]. Accurate
diagnosis remains challenging, as it frequently poses diagnostic
dilemmas clinically and radiologically and can often masquerade
as other common primary neoplastic lesions of the urinary bladder,
including urothelial carcinomas and secondary metastasis of
adenocarcinoma from other visceral organs. Histopathology, along
with corroborative ancillary immunohistochemistry, remains
prudent in arriving at a conclusive diagnosis, risk stratification,
prognostication, and guiding appropriate management for the
patient.

Herein, we illustrate the key clinical, radiological, gross,
histopathological, and immunohistochemical findings of an
intriguing case of a 52-year-old male with PMA of the urinary
bladder, which provides crucial insights into its diagnosis and adds
to the limited pool of cases described internationally.
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Case presentation and uropathological findings

A 52-year-old male with a history of hypertension reported
experiencing intermittent urinary flow, urgency, a weak urinary
stream, and a feeling of incomplete voiding. He mentioned passing
a fleshy mass and noted a past episode of painless hematuria
accompanied by clots. He denied experiencing urinary frequency
or urge incontinence.

Systemic physical examination, including the digital rectal
examination (DRE) was unremarkable. Ultrasound imaging
showed an intra-luminal hypoechogenic mass approximately 40
x 30 mm in size, positioned near the right ureteric orifice within
the urinary bladder. This mass caused moderate right-sided
hydronephrosis and hydroureter. Mild hepatomegaly was also
detected.

CT urography revealed a soft tissue polypoid lesion that
enhanced and originated from the right postero-lateral wall of the
urinary bladder, extending to the vesico-ureteric junction. This
led to moderate right-sided hydroureteronephrosis (Figure 1). No
signs of extravesical spread were observed. The findings indicated
a neoplastic bladder mass. Furthermore, bilateral renal cortical
cysts were identified and categorised as Bosniak type 1 cysts. The
left kidney showed normal contrast excretion, whereas the right
kidney displayed impaired contrast excretion, with no contrast
seen in the right ureter.

The patient underwent a transurethral resection of bladder
tumor (TURBT), followed by a right percutaneous nephrostomy

Figure 1. Radiological findings: (A), (B) and (C) CT urography depicting soft tissue polypoidal lesion arising from the right posterolateral

wall of the urinary bladder.
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(PCN). Intraoperative findings showed a solid and papillary
neoplasm measuring 5 x 5 cm on the right posterior-lateral wall of
the bladder, encroaching on the right ureteric orifice. The excised
TURBT biopsy was sent for histopathological examination,
which revealed nests of neoplastic cells floating in abundant
extravasated mucin, with singly dispersed and groups of signet
ring cells seen in the mucin pools (Figure 2). Mucin was deeply
invading the muscularis propria. On immunohistochemistry
(IHC), the tumor cells exhibited strong cytoplasmic positivity
for CK7, CK 20, p53, membranous and cytoplasmic positivity
for beta-catenin (Figure 3), and thrombomodulin, with negative
immunoexpression for CDX 2, GATA 3, SATB2, and PSA.
Based on the pathological findings, an impression of muscle-
invasive, mucinous adenocarcinoma was rendered, and a clinico-
radiological correlation was advised to negate the possibility of
metastases of adenocarcinoma from a primary elsewhere.

A thorough clinical examination, including colonoscopic
evaluation, was done to rule out evidence of any primary tumor
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in other visceral sites, which turned out to be unremarkable. An
18F-FDG/PET-CT (18F-Fluorodeoxyglucose/Positron Emission
Tomography-Computed Tomography) was also performed, which
did not reveal any metabolically avid lesion elsewhere, apart from
the primary bladder lesion.

Subsequently, a radical cystectomy was done, and the resected
specimen was submitted entirely for histopathological diagnosis.
On gross examination, a papillary and fungating grey-white
growth, with convoluted configuration, measuring 5.2 x 4.8 x 3.7
cm was identified, arising from the right posterolateral bladder
wall. The cut surface of the tumor was covered with thick, viscous,
slimy gelatinous material, and it appeared to grossly involve the
muscularis propria of the bladder wall.

Multiple haematoxylin and eosin-stained sections examined
revealed the presence of an infiltrative neoplasm characterised
by stratified columnar cells arranged in a glandular architecture
and floating within pools of abundant extracellular mucin. These
cells were large with abundant mucin-filled cytoplasm. The nuclei
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Figure 2. Pathological findings: (A) Gross specimen of the urinary bladder showing a papillary growth in the posterolateral wall. (B) and
(C) Hematoxylin and Eosin-stained sections at 10X and 40X magnification, demonstrating abundant pools of extracellular mucin with
medium-sized, well-formed glands lined by stratified columnar epithelium. (D) Singly dispersed signet ring cells with eccentrically pushed
hyperchromatic nuclei and mucin-containing goblets within their cytoplasm (x400).
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displayed hyperchromasia, moderate pleomorphism, loss of
polarity, irregular nuclear membranes, and inconspicuous nucleoli.
Also seen were admixed singly dispersed signet ring cells with
eccentrically pushed hyperchromatic nuclei and mucin-containing
goblets within their cytoplasm. Atypical mitoses were identified
with a mitotic count of 3-4/high power field. The tumour involved
the superficial muscularis propria with deep muscle free of tumor.
The resection margins of the prostatic urethra, along with the
cut margins of bilateral ureters, showed no tumor involvement.
Additionally, the perivesical soft tissue was devoid of neoplastic
infiltration, and the prostate and seminal vesicles, which were
entirely processed, were also free of tumor. The tumor cells
displayed an identical immunohistochemical expression as seen
on the TURBT biopsy. All 30 regional lymph nodes submitted
exhibited reactive lymphoid hyperplasia, and were free of tumor.
Based on the corroborative clinical, radiological, histopathological
and ancillary testing findings, a final impression of G2,
moderately-differentiated PMA, urinary bladder, pathologic
staging-PT2aNOMO was rendered.

The patient has been hemodynamically stable in the post-
operative period and has been kept on close follow-up in the
urology department.

Discussion

A. Pandit et al./Annals of Urologic Oncology 2025; 8: 9

Bladder cancer ranks as the ninth most commonly diagnosed
cancer globally, with an estimated 614,000 new cases and 220,000
deaths reported in 2022. The incidence and mortality rates are
significantly higher among men than women, with the disease
being the sixth most prevalent cancer and the ninth leading cause
of cancer-related deaths in males [2].

Bladder malignancies predominantly consist of urothelial
carcinoma, which makes up about 90% of cases. PMA is an
uncommon and aggressive form, representing a meagre 0.5% to
2% of all bladder tumors [3].

Bladder adenocarcinoma likely develops from sequential
changes in the surface urothelium initiated by chronic
inflammation, from cystitis glandularis with intestinal metaplasia
to dysplasia, and then finally to adenocarcinoma. A prevailing
hypothesis proposes that mucinous adenocarcinoma of the
bladder may evolve through a gradual progression from mucinous
metaplasia to mucinous adenoma, and eventually to carcinoma.
However, this proposed sequence has not yet been confirmed by
conclusive research [4]. Supporting this concept, a study conducted
by Morton et al. demonstrated that intestinal metaplasia of the
bladder exhibits significant telomere shortening and, at times,
chromosomal abnormalities, corroborating its role as a potential
precursor to bladder adenocarcinoma [5]. It has been associated

Figure 3. Inmunohistochemistry findings: immunohistochemical analysis reveals (A) Cytoplasmic positivity for CK7(x400), (B) Cytoplasmic
positivity for CK20(x400), (C) Membranous positivity for beta catenin(x400), and (D) Negative immunoexpression for CDX2(x400).
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with various risk factors, including bladder exstrophy, previous
augmentation procedures, persistent irritation, urinary obstruction,
and a non-functioning bladder. In regions with endemic
schistosomiasis, infection caused by Schistosoma haematobium
is considered the most significant contributor. Additionally,
prolonged exposure to arsenic has been linked to an increased
risk of developing this malignancy. It shows distinct molecular
alterations, with frequent TP53, KRAS, PIK3CA, CTNNBI, APC,
and TERT mutations [6].

Adenocarcinomas arising within the urinary tract encompass
a spectrum of well-defined histological subtypes, including
enteric (colonic-type), mucinous (colloid), signet-ring cell, not
otherwise specified (NOS), and various mixed forms [6]. Our
case demonstrated nests of neoplastic cells floating in abundant
extravasated mucin, with singly dispersed or groups of signet ring
cells within the mucin pools, consistent with the mucinous (colloid)
variant. Adenocarcinoma of the urinary bladder may be either
primary or secondary, with secondary cases originating from sites
such as the colorectum, prostate, endometrium, or cervix. These
lesions must be carefully distinguished from a range of histological
mimics, including villous adenoma; urothelial carcinoma
exhibiting prominent glandular differentiation; metastatic or
locally invasive colorectal carcinoma; cystitis glandularis with
intestinal metaplasia; nephrogenic adenoma; and the microcystic
variant of urothelial carcinoma [7]. Immunohistochemistry aids
in distinguishing primary from metastatic adenocarcinoma.
Nuclear B-catenin and CK 20 expression and a negative
CK 7 immunoexpression favor a colorectal origin, while
immunopositivity for CK 7, CK 20, thrombomodulin, and
membranous [3-catenin staining support a primary bladder origin.
Prostatic adenocarcinomas frequently express PSA, PSAP, and
NKX3.1. Markers such as CA-125, vimentin, and PAX-8 indicate
an endometrial origin [8]. In this case, the possibility of metastatic
disease, particularly from common sites such as the colon or
prostate, was excluded by a meticulous clinical, radiological,
and immunohistochemical evaluation. Clinical assessment,
including abdominal and digital rectal examination, revealed no
abnormalities suggestive of gastrointestinal or prostatic pathology.
Prostate-specific antigen (PSA) levels were within normal limits,
and imaging showed no features of prostatomegaly or focal
prostatic lesions, thereby excluding a prostatic source. Moreover,
colonoscopic examination was unremarkable which further
negated the possibility of a primary lesion in the colon.

A panel of immunohistochemical markers, including CDX2,
B-catenin, CK7, CK20, SATB2, and GATA3 was employed to
differentiate a primary bladder adenocarcinoma from metastatic
colorectal adenocarcinoma. While CK20 was positive, CK7 co-
expression and the absence of nuclear -catenin favored a primary
bladder origin. CDX2 and SATB2, which are more frequently
positive in colorectal adenocarcinoma, were negative as well.
Furthermore GATA3, which suggests urothelial differentiation
and is generally negative in bladder adenocarcinomas, was
negative in the present study as well. A whole-body PET-CT scan
demonstrated a solitary, metabolically active lesion localized
to the bladder, with no evidence of abnormal uptake elsewhere,
effectively ruling out distant primary or secondary malignancy.
Collectively, the clinicopathological and immunophenotypic profile
substantiated the diagnosis of primary mucinous adenocarcinoma
of the bladder, with no evidence suggestive of a metastatic lesion.
The diagnosis of primary mucinous adenocarcinoma of the
bladder is primarily established through cystoscopic evaluation,
urinary cytology, and histopathological examination following
transurethral resection. PMA of the bladder represents a rare
malignancy, characterized by aggressive clinical behavior and
limited responsiveness to both chemotherapy and radiotherapy
[4]. The prognostic outcome for primary bladder adenocarcinoma
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tends to be unfavourable, largely due to its frequent detection at
an advanced stage. Reported disease-specific survival rates are
approximately 62% at 2 years, 47% at 5 years, and decline further
to around 40% at 10 years post-diagnosis [6]. As in the case of
urothelial carcinoma, stage is the most important prognostic factor.
Additionally, the pattern and frequency of metastases are also
similar to those of high-grade, conventional urothelial carcinoma.
The most common treatment for this stage is radical cystectomy
with pelvic lymph node dissection, but primary radiation therapy
may be considered for those who cannot undergo surgery. Table
1 elucidates the entire clinicopathological spectrum of previously
reported cases of PMA of urinary bladder.

Conclusion

In conclusion, this case highlights the diagnostic complexity and
rarity of PMA of the urinary bladder, emphasizing the pivotal
role of histopathology and immunohistochemistry in diagnosing
and distinguishing it from metastatic lesions. Early recognition
and accurate diagnosis are crucial for guiding appropriate
surgical management and improving patient outcomes. Given its
aggressive nature and limited global data, each reported case adds
valuable insights to the evolving understanding of this uncommon
malignancy.
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