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a b s t r a c t 

Bladder diverticula are defined as an outpouching of the mucosa into the muscle layer of 

the bladder wall. There is a well-known link between urinary bladder diverticula and tumors 

arising within the diverticula. They are rare with an incidence rate of 0.8%-10%. We report an 

intradiverticular urothelial carcinoma in a 72-year-old man with a known history of multiple 

episodes of acute urinary retention and urinary tract infections, followed by transurethral 

resection of the benign prostatic hyperplasia. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Bladder diverticula are defined as herniation of the mucosa
into the muscle layer of the bladder wall, often ending with
a narrow neck that communicates with the bladder lumen
[ 1 ,2 ]. They may be congenital (mainly in boys, containing
all layers) or acquired (often in older men, lacking mus-
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cle layer) [2] . Most bladder diverticula are small and clini-
cally insignificant; however, some may complicate with in-
fection, calculus, or even neoplasm [ 2 ,3 ]. Primary intradiver-
ticular bladder tumors (IDBT) are rare with an incidence rate
of 0.8%-10% [4] . The most common histologic type is urothe-
lial carcinoma, followed by a rare occurrence of squamous
cell carcinoma, small cell carcinoma, adenocarcinoma, and
sarcoma [ 2 ,5–7 ]. 
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Fig. 1 – Transabdominal US and color Doppler examination of intradiverticular urothelial carcinoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 72-year-old male patient presented with painless macro-
hematuria. After the detection of malignant urothelial cells
in the urine sample at another institution, he was referred
to our Urology Outpatient Clinic for further evaluation. His
past medical history was significant for multiple episodes of
acute urinary retention and urinary tract infections, followed
by transurethral resection of the benign prostatic hyperpla-
sia. A large solitary diverticulum of the bladder was sono-
graphically discovered in 2014. As part of the initial assess-
ment during the recent visit, transabdominal ultrasound (US)
revealed a large diverticulum of the right posterolateral wall
of the bladder with intraluminal, heterogeneous hypoechoic
mass measuring 3.6 × 2.7 cm. Internal blood flow was also de-
tected ( Fig. 1 ). An urgent cystoscopy was performed, and the
US findings were confirmed ( Fig. 2 ). Contrast-enhanced com-
puted tomography urography (CTU) demonstrated a large di-
verticulum on the right posterolateral side of the bladder mea-
suring 8.1 × 3.3 × 5.7 cm. The diverticulum was in commu-
nication with the bladder lumen via a narrow neck, 0.6 cm
in diameter. Polypoid filling defect 3.8 × 3.3 × 3.5 cm in size
was visualized within the diverticulum ( Fig. 3 ). The described
neoplasm showed avid enhancement and signs of divertic-
ular wall invasion. There were no signs of lymphadenopa-
thy or distant metastases. Magnetic resonance imaging (MRI)
of the pelvis was performed as part of the local tumor stag-
ing; however, without gadolinium administration due to an
increase in urea and creatinine levels (14.4 mmol/L (refer-
ence levels 2.8-8.3), 171 μmol/L (64-104), respectively). The tu-
mor displayed a hypointense signal on T2-weighted images
and restricted diffusion on diffusion-weighted images (DWI)
and apparent diffusion coefficient (ADC) maps ( Fig. 4 ). There
were no signs of extension beyond the diverticular wall or re-
gional lymphadenopathy while both urethral walls were in-
tact. Additionally, 2 more laterally formed diverticula of the
bladder were detected. The prostate was moderately enlarged.
Partial cystectomy with diverticulectomy was performed, and
the intraoperative specimen was sent to pathology. On gross
examination, an exophytic tumor measuring 4.5 ×4 cm with
a papillary surface was found within the resected divertic-
ulum. Microscopically, the tumor was mainly composed of
papillary formations of fibrovascular stroma lined with thick-
ened urothelial epithelium showing disrupted stratification,
prominent mitotic activity, and cellular atypia ( Figs. 5 a-c, e).
A smaller part of the tumor was composed of solid nests of
tumor cells ( Fig. 5 f). The tumor invaded the full thickness of
the diverticular wall with the initial involvement of peridiver-
ticular adipose tissue ( Fig. 5 d). Lymphovascular or perineu-
ral invasion was not detected. Urothelial carcinoma in situ
(CIS) was found adjacent to the tumor ( Fig. 5 c). Surgical mar-
gins were tumor-free. The described findings were in correla-
tion with high-grade, invasive intradiverticular urothelial car-
cinoma (pTNM: pT3a, pNx, pMx). The postoperative period
was unremarkable, and the patient was discharged from the
hospital in good condition. On the first follow-up, the patient
was well with scheduled oncology consultations for the next
visit. 

Discussion 

There is a well-known link between urinary bladder divertic-
ula and tumors arising within the diverticula. The first case of
IDBT was documented in 1883, and the first surgical sample
of such tissue was reported in 1896 [8] . Chronic inflammation
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Fig. 2 – Cystoscopy findings of bladder diverticulum with a tumorous mass. 

Fig. 3 – CTU post-contrast images of intradiverticular urothelial carcinoma (a, sagittal plane; b, axial plane; c, coronal plane). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

secondary to urinary stasis, persistent exposure to carcino-
gens, and human papillomavirus (HPV) infection have been
proposed to stimulate neoplastic changes in a bladder diver-
ticulum [ 5 ,9 ,10 ]. The reported prevalence of IDBT is 0.8%-10%,
occurring 11-12 times more often in men than in women, usu-
ally after the age of 60 years [2] . Painless hematuria is the
most common presenting symptom in 57%-90% of patients
[ 4 ,8 ,11 ]. One study found that IDBTs were mainly localized on
the lateral side of the bladder walls (15/20, 75%), equally on
both sides; however, they have rarely risen from the posterior
bladder wall (1/20, 5%) [3] . 
The US is often the modality of choice for the initial imag-
ing of patients with a suspected malignancy within a blad-
der diverticulum. Larger tumors are easily diagnosed; how-
ever, the US possesses poor sensitivity for IDBT less than 1 cm
in diameter [2] . The mainstay for tumor evaluation and stag-
ing of patients with IDBT is contrast-enhanced CTU, especially
in those unable to endure cystoscopy inspection. The study by
Di Paolo et al. [12] involved 34 patients with IDBT where 2 ra-
diologists with 6 and 2 years of experience interpreted their
CT images. Patients predominantly presented with urothelial
carcinoma (26/34, 76%), and the tumor morphology was poly-
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Fig. 4 – MRI images of intradiverticular urothelial carcinoma (a, coronal plane, T2-weighted image; b, sagittal plane, 
fat-saturated T2-weighted image; c, axial plane, T2-weighted image; d, axial plane, DWI; e, axial plane, ADC map). 

Fig. 5 – Pathohistological analysis of intradiverticular urothelial carcinoma (a, H&E, 100 × magnification: papillary formations 
of fibrovascular stroma lined with thickened urothelial epithelium; b, H&E, 40 ×: papillary formations lined with atypical 
urothelial cells; c, H&E, 25 ×: papillary formations lined with atypical urothelial cells. Adjacent urothelium displaying 
carcinoma in situ (CIS); d, H&E, 25 ×: peridiverticular adipose tissue involvement; e, H&E, 400 ×: atypical urothelial cells with 

high mitotic activity; f, H&E, 200 ×: solid nests of atypical urothelial cells). 
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poid in 60.7% and 46.1%, respectively, whereas flat in 39.2%
and 53.8%, respectively. According to reader one, the median
tumor length was 23.5 mm and width was 14 mm, whereas
reader 2 measured the median length of 18.5 mm and width
of 9 mm. Out of the 7 patients with pathologically confirmed
extension beyond the diverticular wall, both readers correctly
detected 6 and 5 cases of extradiverticular invasion, respec-
tively. MRI is mostly used as a problem-solving method and/or
for local staging purposes. An earlier study by Dondalski et al.
[13] (1993) has found that IDBT possesses higher T1 signal in-
tensity than urine, slightly higher or equal T1 signal intensity
in contrast to the bladder wall, and is hypointense compared
to perivesical adipose tissue. The tumor also possesses a mod-
erately increased T2 signal in comparison to the intermediate
signal intensity of the bladder wall and is hypointense com-
pared to hyperintense urine. 

Based on the review by Walker et al. [2] , most tumors have
been urothelial carcinoma (72%), followed by small cell car-
cinoma (8.3%), urothelial carcinoma with squamous differ-
entiation (5.6%), pure squamous cell carcinoma (5.6%), sar-
coma (5.6%) and adenocarcinoma (2.8%). Another study also
reported urothelial carcinoma as the predominant histologi-
cal variant (78%), followed by squamous cell carcinoma (17%),
a combination of urothelial and squamous carcinoma (2%)
and adenocarcinoma (2%) [13] . In one study 22 out of 34 pa-
tients with IDBT (65%) had invasive and 31 (91%) of them had
high-grade tumor features in bioptic material [12] . Neoplasms
within the diverticulum are usually of stage T3 or greater [14] .
In their study from 1997, Baniel and Vishna [15] suggested that
a stage T1 IBDT should be analogous to stage T2/T3 malig-
nancy in a normal bladder. 

Transurethral resection (TUR) is advised for low-grade and
stage T1 IBDT with regular follow-ups, including cystoscopy,
urine cytology, and cross-sectional imaging; however, TUR is
often challenging to perform in patients with IBDT due to nar-
row diverticular neck and thin diverticular walls which repre-
sents the risk of perforation and tumor dissemination [ 2 ,9 ]. Di-
verticulectomy is the preferred option for large, low-grade tu-
mors when complete TUR is not feasible [2] . If a tumor within
the diverticulum partially expands towards the bladder, the
procedure can be broadened into partial cystectomy [2] . Par-
tial cystectomy in combination with pelvic lymphadenectomy,
followed by adjuvant treatment, is recommended in patients
with high-grade tumors and without associated carcinoma in
situ [ 2 ,9 ]. Radical cystectomy is a selected procedure for pa-
tients with high-grade, locally advanced IBDT with multifo-
cal exophytic neoplasms within the bladder, associated carci-
noma in situ, or multifocal disease in combination with un-
satisfactory bladder function [9] . 

Overall 5-year survival rates for patients with IBDT are be-
tween 63% and 72% and for patients with stage T3 tumors 45%
[ 2 ,16 ]. Poor prognosis related to IBDT may be contributed to the
lack of a muscle layer in the diverticulum which enables early
tumor invasion [15] . Features associated with worse overall
outcomes were extradiverticular tumor extension (stage ≥T2),
positive surgical margins, and larger tumor length and width
measured on pre-treatment CT [ 12 ,16 ]. However, there were no
statistically significant differences in overall survival between
the patients that underwent radical in comparison to partial
cystectomy [ 16 ,17 ]. 
Conclusion 

IDBT is rare with an incidence of 0.8%-10%. They are more
common in elderly men with painless hematuria as the
predominant presenting symptom. The diagnostic algorithm
usually includes urine cytology, cystoscopy, US, and CT, while
MRI is being preserved for local staging and inconclusive
cases. The most common histologic type is urothelial carci-
noma. Surgical options for IBDT are TUR, diverticulectomy,
and partial or radical cystectomy, mainly depending on the
tumor volume, stage, and grade. Overall, 5-year survival rates
for patients with IBDT range from 63% to 72%. 

Patient consent 

Written informed consent was obtained from the patient for
the publication of this case report and accompanying images.
The anonymity of all clinical and graphical data used is en-
sured. 
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