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Abstract
Bladder exstrophy is an uncommon congenital anomaly associated with a heightened lifetime risk of
malignancy, particularly following reconstructive procedures incorporating intestinal segments. We describe
a 60-year-old man with a history of bladder exstrophy repair who presented with flank pain and microscopic
haematuria. Initial imaging suggested a bladder lesion; however, histological examination revealed a villous
adenoma without evidence of malignancy. Subsequent investigations identified extensive skeletal
metastases. Biopsy of a bony lesion demonstrated metastatic adenocarcinoma with signet ring cell
morphology. Immunohistochemical analysis showed positivity for CK20 and CDX2 and negativity for CK7,
suggesting a gastrointestinal origin. Despite a comprehensive evaluation, no primary tumour was identified.
Following a multidisciplinary team discussion, the patient was commenced on systemic chemotherapy and
bone-targeted therapy for presumed colorectal carcinoma. This case highlights the diagnostic complexity
associated with malignancy in reconstructed urinary tracts and emphasises the need for long-term
surveillance in this patient population.
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Introduction
Bladder exstrophy is an uncommon congenital abnormality resulting from failure of closure of the lower
abdominal wall, with an estimated incidence of approximately one in 30,000-50,000 live births [1]. Surgical
reconstruction is typically performed in early life and may involve augmentation using intestinal segments.
While these procedures improve urinary continence and quality of life, they are associated with an increased
long-term risk of malignancy, most commonly adenocarcinoma [2,3].

The development of malignancy in reconstructed urinary tracts is thought to be multifactorial, involving
chronic inflammation, recurrent infection, and prolonged exposure of intestinal epithelium to urine [2,4].
Metastatic presentations arising several decades after reconstructive procedures remain uncommon but are
increasingly recognised in the literature as important long-term complications, often posing diagnostic
challenges due to altered anatomy and atypical histological features [2].

Signet ring cell adenocarcinoma is a rare and aggressive subtype most frequently associated with
gastrointestinal primaries [5]. Signet ring cells are mucin-producing malignant cells that typically arise in
the gastrointestinal tract and are characterised by intracytoplasmic mucin displacing the nucleus
peripherally, giving the appearance of a signet ring. They are highly associated with early spread and poor
prognosis. Its occurrence in patients with prior bladder reconstruction presents a particular diagnostic
challenge, especially when the primary site cannot be identified.

Case Presentation
A 60-year-old man with a history of bladder exstrophy repaired in childhood using ileocystoplasty presented
with right-sided flank and back pain, along with recurrent urinary tract infections. Laboratory investigations
demonstrated microscopic haematuria and mild proteinuria, while routine blood tests were otherwise
unremarkable. A prostatic primary was considered during diagnostic evaluation; thus, prostatic-specific
antigen and digital rectal examination were performed, but the findings were not suspicious for prostatic
malignancy.

Ultrasound imaging revealed an abnormal bladder with a heterogeneous intravesical lesion, bilateral
hydronephrosis, and non-visualisation of the right kidney, likely reflecting severe atrophy (Figure 1).
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FIGURE 1: Ultrasound KUB showing a large heterogeneous mass in the
bladder and hydronephrosis in the left kidney with multiple cysts
KUB: kidney, ureter, and bladder

Subsequent contrast-enhanced CT imaging confirmed right renal atrophy and a structurally irregular,
diverticular bladder. However, it did not demonstrate a discrete mass, raising the possibility that the
ultrasound findings reflected inflammatory or structural changes rather than a true neoplasm (Figure 2).

FIGURE 2: Serial CT imaging showing right hydronephrosis with
sclerotic lesions in the bone
CT: computed tomography

Flexible cystoscopy identified an exophytic lesion suspicious for malignancy, and a biopsy was
planned. Prior to this, the patient was admitted with sepsis and acute kidney injury. Nephrostomy placement
for obstructive uropathy yielded purulent material consistent with pyonephrosis, and he was treated with
targeted intravenous antibiotics. Three separate bladder biopsies were obtained during cystoscopy; the first
two were from a papillary and solid lesion, respectively, and the third was a cold-cup biopsy.

Following clinical stabilisation, further imaging, including CT, MRI, and nuclear medicine bone scintigraphy,
demonstrated widespread skeletal metastases (Figures 2-3). Histological examination of bladder biopsies
revealed a villous adenoma with dysplastic glandular epithelium and associated hyperplastic urothelium,
with no evidence of invasive malignancy (Figure 4).
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FIGURE 3: Whole-body nuclear medicine bone scan with SPECT
demonstrating increased radiotracer uptake in T6, the left scapula, left
ilium, and the right proximal femur (femoral neck), consistent with
metastatic disease
SPECT: single photon emission computed tomography

FIGURE 4: Histology: bladder biopsy demonstrating villous adenoma
with dysplastic glandular epithelium. No carcinoma in situ identified.
Immunohistochemistry for CK20 showing diffuse cytoplasmic positivity
within the glandular epithelium, supporting a colorectal-type phenotype

Given the presence of metastatic disease, a CT-guided biopsy of a left iliac bone lesion was performed.
Histopathological analysis demonstrated metastatic adenocarcinoma with signet ring cell morphology.
Immunohistochemistry showed positivity for CK19, CK20 and CDX2, and negativity for CK7, GATA3, NKX3.1
and TTF1 (Figure 5). This immunoprofile is characteristic of colorectal-type adenocarcinoma and is atypical
for primary urothelial malignancy [6,7].
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FIGURE 5: Histology: bone biopsy demonstrating metastatic
adenocarcinoma with signet ring cell morphology.
Immunohistochemistry showing CK20 positivity (A) and GATA3
negativity (B)

Despite a comprehensive evaluation, no primary tumour was identified. Following a multidisciplinary team
discussion, the patient was commenced on systemic chemotherapy with a capecitabine and oxaliplatin
(CAPOX) regimen, along with denosumab for the management of osseous metastases. He remains under
ongoing oncological follow-up.

Discussion
Patients with bladder exstrophy have a recognised increased lifetime risk of malignancy, particularly
following reconstruction using bowel segments. The incorporation of intestinal mucosa into the urinary
tract exposes epithelium to chronic inflammation, bacterial colonisation and prolonged contact with urinary
metabolites, all of which are thought to promote dysplastic and neoplastic transformation over time [2].
Malignancies in this setting are most commonly adenocarcinomas and frequently arise several decades after
the initial reconstructive procedure [5,7].

The presence of signet ring cell morphology in this case introduces additional diagnostic complexity. This
histological subtype is most commonly associated with gastrointestinal malignancies, particularly colorectal
carcinoma, and is often linked to aggressive clinical behaviour and early metastatic spread. Although
primary signet ring cell carcinoma of the urinary bladder has been reported, it remains exceedingly rare
[7,8].

Differentiating primary bladder adenocarcinoma arising within augmented bowel segments from metastatic
gastrointestinal adenocarcinoma remains particularly difficult in patients with reconstructed urinary tract
anatomy. Although the immunophenotype in this case, including CK20 and CDX2 positivity with absent CK7
expression, favoured a colorectal phenotype, significant immunohistochemical overlap between enteric-
type bladder adenocarcinoma and metastatic colorectal adenocarcinoma has been reported [6,9]. CDX2 is a
sensitive marker of intestinal differentiation but is not entirely specific for colorectal primary tumours, as it
may also be expressed in primary bladder adenocarcinoma with enteric differentiation [9]. Similarly, CK20
positivity with reduced or absent CK7 expression may support gastrointestinal differentiation but cannot
independently establish tumour origin.

Additional markers, including SATB2 and β-catenin, may provide further diagnostic support in selected
cases. SATB2 expression has been shown to correlate strongly with colorectal differentiation. It may help
distinguish metastatic colorectal adenocarcinoma from primary urinary tract adenocarcinoma when
interpreted as part of a broader immunohistochemical panel [10]. Likewise, nuclear β-catenin staining is
more commonly reported in colorectal adenocarcinoma, whereas primary bladder adenocarcinoma more
frequently demonstrates membranous or cytoplasmic staining patterns [11]. Mucin profiling, including
assessment of MUC1, MUC2, MUC5AC and MUC6 expression, has also been explored in enteric-type
adenocarcinomas, although no single marker is entirely definitive in isolation [12]. Consequently,
immunohistochemical findings alone may be insufficient to definitively distinguish between a primary
tumour arising within the reconstructed bladder segment and metastatic gastrointestinal adenocarcinoma;
therefore, correlation with additional markers and clinical investigations is essential.

In diagnostically complex presentations such as the present case, establishing the origin of malignancy may
remain challenging despite extensive investigation. This is particularly relevant in patients with
reconstructed urinary tract anatomy, where structural distortion, chronic mucosal change and overlapping
histopathologic features may complicate interpretation of isolated findings. Contemporary precision
oncology literature increasingly emphasises the value of integrating multimodal data, including radiologic,
histopathologic, molecular, immunohistochemical and clinical information, to improve diagnostic
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interpretation and support personalised oncologic decision-making [13]. In this case, the discordance
between local bladder biopsy findings and the extent of metastatic disease highlights the importance of
synthesising clinical history, imaging evolution, pathology, immunophenotype, and overall disease
distribution rather than relying on any single modality. Although such integrative approaches, including AI-
supported multimodal frameworks, remain evolving and are not yet standardised for rare reconstructed
urinary tract malignancies, they may provide a useful conceptual framework for interpreting diagnostically
ambiguous oncologic presentations.

The choice of systemic therapy in this case also reflected the diagnostic uncertainty surrounding the tumour
origin. The patient was treated with CAPOX, a regimen more commonly used in gastrointestinal
malignancies, particularly colorectal adenocarcinoma. Although there is limited evidence guiding treatment
of primary bladder adenocarcinoma due to its rarity, enteric-type bladder adenocarcinomas are often
managed using colorectal chemotherapy protocols because of histologic and molecular similarities [14]. If
the malignancy arose from the reconstructed ileal segment rather than the native bladder, this would further
support the rationale for gastrointestinal-based systemic therapy. However, optimal management strategies
for these rare tumours remain poorly defined, and treatment decisions frequently require individualised
multidisciplinary discussion.

Although the immunophenotypic profile favoured gastrointestinal differentiation, definitive exclusion of an
occult gastrointestinal primary remained challenging. Colonoscopy, PET-CT, and evaluation of serum
tumour markers were not performed during the investigation, representing a limitation of the diagnostic
evaluation. Appendiceal and mucinous gastrointestinal primaries were considered within the differential
diagnosis, given the metastatic distribution and enteric immunophenotype. Consequently, the findings were
considered suggestive of, rather than definitively diagnostic of, a colorectal primary.

This case also highlights the absence of universally accepted surveillance protocols for patients with bladder
exstrophy following reconstructive surgery. Several reports have suggested that long-term monitoring
strategies, including periodic cystoscopic evaluation, imaging and selective urine cytology, may help
facilitate earlier detection of malignant transformation in high-risk patients [2,3]. Given the long latency
period between reconstruction and malignancy development, lifelong surveillance may warrant
consideration, particularly in patients with bowel-containing urinary reconstructions.

Learning points
Patients with bladder exstrophy who undergo augmentation cystoplasty have an increased long-term risk of
malignancy, particularly adenocarcinoma. The presence of signet ring cell morphology should prompt
consideration of a gastrointestinal primary, although interpretation may be confounded by prior
reconstruction using bowel segments. Immunohistochemical markers such as CK20 and CDX2 are helpful
but not definitive in determining tumour origin in this setting. Discordance between local biopsy findings
and metastatic disease should raise suspicion for sampling error or occult malignancy. Lifelong surveillance
should therefore be considered in patients with reconstructed bladders due to the risk of delayed malignant
transformation.

Conclusions
Bladder exstrophy is associated with a substantial long-term risk of malignancy, particularly in patients who
have undergone reconstructive procedures involving bowel segments. This case illustrates the diagnostic
challenges posed by metastatic adenocarcinoma with discordant local findings and highlights the
importance of considering both primary and secondary malignancies. Comprehensive evaluation, careful
interpretation of immunohistochemical findings, and early multidisciplinary involvement are essential
for accurate diagnosis and appropriate management. Lifelong surveillance should be considered in this
high-risk population.
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