


Case report 
Multiple Tumors in a Giant Bladder Diverticula: A Case Report


ABSTRACT
Background: Bladder diverticula are outpouchings of the bladder mucosa through the muscularis propria and are most commonly acquired in elderly men secondary to bladder outlet obstruction. Although often asymptomatic, diverticula may lead to significant complications, including recurrent urinary tract infections, stone formation, and malignancy. Tumors arising within bladder diverticula are uncommon but are associated with an unfavorable prognosis due to the absence of a muscular layer.
Case Presentation: We report the case of a 74-year-old male who presented with long-standing lower urinary tract symptoms, recurrent cystitis, and a sensation of incomplete bladder emptying. Imaging studies revealed multiple bladder diverticula, including a giant left-sided diverticulum measuring over 11 cm in diameter, with a nodular lesion suspicious for malignancy. Diagnostic cystoscopy demonstrated three papillary tumors located exclusively within the left-sided diverticulum, which were unsuitable for transurethral resection. The patient subsequently underwent open bladder diverticulectomy. Histopathological examination revealed high-grade invasive urothelial carcinoma arising within the diverticulum.
Conclusion: Carcinoma developing in bladder diverticula is rare but carries a high risk of early invasion due to the lack of a muscularis propria. This case highlights the importance of thorough evaluation of patients with large or symptomatic diverticula and recurrent urinary tract infections. While transurethral resection may be considered for selected intradiverticular tumors, open surgical management remains a definitive and appropriate option when endoscopic treatment is not feasible.
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1.INTRODUCTION
Bladder diverticula are protrusions of the bladder urothelium and mucosa via muscle fibers of the bladder wall, the muscularis propria, which results in a thin-walled structure connected to the bladder lumen and poorly empties during micturition.[1]. Diverticulas are classified as primary or secondary. Primary diverticula are due to a developmental weakness in the bladder mucosa, usually near the ureteral hiatus. Secondary bladder diverticulas are mostly the consequence of a bladder outlet obstruction. Although they are frequently small and asymptomatic and require no treatment, some bladder diverticula may cause significant morbidity, such as infection, stone formation and carcinoma[2]. In adults, they develop as a consequence of lower urinary tract obstruction and need surgical treatment (endoscopic, open surgery, laparoscopic  or robotic) when complications appear (urinary tract infection, lithiasis and tumors)[3].
We report an unusual case of multipl tumours in a giant bladder diverticulum presenting with  low urinary tract symptoms and reccurence urinary tract infection. We discuss the clinical aspects of diagnosis and management.

2.CASE REPORT
A 74-year-old male presented with a history of low urinary tract symptoms (LUTS) , reccurence cystitis and feeling of residual urine after micturition. One month ago the patient had been admitted to another instution’s urology department with  LUTS . The patient did not describe any macroscopic hematuria and his urine sediment did not show any microhematuria. On ultrasonographic examination, the biggest one of diverticulum on left lateral wall  size as 142x72 milimeter there is multipl diverticula. Prostat volume was: 27 cc . Serum PSA : 1.99 ng/ml ,  digital rectal extamination + fibroadenoma . On uroflowmetry: Qmax : 22 ml/sec , voided volume : 306 ml. Post-void residual urine volume (PVR) was measured as 300 ml in the first attempt and the patients was asked to empty the bladder again. The second PVR was 248 ml. On MR with contrast and MR urography : There is trabeculation on all  bladder wall, left lateral wall of bladder there is size as 113 x 72 mm diverticulum connected with neck size as 4.5 mm diameter, right posterolateral wall of bladder there is size as 35x46 mm diverticulum connected with neck size as 5 mm diameter. On the anterior wall of the left-sided diverticula there was  at T2A hyperintense, T1A hypointense noduler lesion.
The patient underwent diagnostic cystoscopy and two big divertuculas on right and left walls were noted. There was no pathological findings in right sided diverticula and in the true bladder cavity. There were three papiller tumours in left-sided diverticula unsuitable for endoscopic resection. We decided to perform a diverticulectomy.
In 1 March 2023 we operated the patient for open bladder diverticulectomy. Histopathological examination revealed high-grade invasive urothelial carcinoma.
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Graph  1: Uroflowmetry of this patient.
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Fig 1: Abdominal MR (2015), Bladder diverticulum
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Fig 2: Abdominal MR (2018) , Bladder diverticulum

[image: ]
Fig 3: MR Urography (2022 ), The giant diverticula bladder (Red arrow is bladder)
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Fig 4: MR Urography (2022), In left diverticul on anterior wall there is papiller tumour. (Yellow arrow is tumour)
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Fig 5: MR Urography (2022), In left diverticul on anterior and medial wall there are two papiller tumours. (Red arrows are tumours)
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Fig 6: MR Urography (2022), Neck between bladder and diverticulum (Yellow arrow is diverticular neck)
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Fig 7: (a)Cystoscopy: Left divertikulum neck     (b)Cystoscopy: Right divertikulum neck
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Fig 8: Cystoscopy: Tumours in left bladder diverticulum.
3. DİSCUSSİON AND CONCLUSİON
Bladder diverticula may be acquired or congenital and the incidence in children and adults is reported to be almost 1.7 and 1 to 6%, respectively [4]
Bladder diverticula in males  usually occur  more than 60 years of age and they are secondary to outflow obstruction such as benign prostatic hypertrophy  , neurogenic bladder dysfunction,  prostatic carcinomas, external sphincter dysynergia or posterior urethral.[4,5,6]
The most widespread presentation is recurrent UTIs secondary to urinary stasis in the diverticulum. Other presentations are acute urinary retention, bladder stones, enuresis and voiding dysfunction [7].
Bladder tumors within the bladder diverticulum are responsible for 2 to 10% of all tumors that arise in the bladder [8]. Carcinoma in urinary bladder diverticula has a worse prognosis than do neoplasms that originate within the main bladder lumen as a result of early transmural tumor infiltration [9].
The development of urothelial carcinoma within bladder diverticula is biologically distinct from tumors arising in the native bladder lumen. The absence or marked thinning of the muscularis propria in diverticular walls facilitates early transmural invasion, which partly explains the higher incidence of muscle-invasive or extravesical disease at diagnosis and the associated poorer prognosis reported in the literature [10]. Consequently, even superficially appearing tumors within diverticula should be approached with a high index of suspicion.
In adults, they develop as a consequence of lower urinary tract obstruction and need surgical treatment (endoscopic, open surgery, laparoscopic  or robotic ) when complications appear (urinary tract infection, lithiasis, and tumors )[3].
The optimal management of bladder tumors arising within diverticula remains controversial and must be individualized. Transurethral resection may be feasible in selected cases with small, non-invasive lesions and wide diverticular necks; however, complete resection is often technically challenging and carries a risk of perforation [11].
Tumors arising within bladder diverticula represent a distinct clinical entity with unique diagnostic and therapeutic challenges. Intradiverticular bladder tumors account for approximately 1% of all bladder cancers and are thought to develop more frequently than intravesical tumors due to chronic urinary stasis and prolonged exposure of the urothelium to carcinogens . The absence of a well-defined muscularis propria layer not only increases the risk of early extravesical invasion but also complicates pathological staging, as a true T2 stage does not exist in diverticular tumors. Even limited invasion beyond the lamina propria may correspond to advanced disease. These anatomical and pathological characteristics support a more aggressive surgical approach in selected patients, particularly when endoscopic resection is not feasible or when high-grade disease is suspected [12].
Recent evidence suggests that malignancy within bladder diverticula is not uncommon. In a large institutional series, bladder cancer was identified in 13% of patients with bladder diverticula, with over one-third of tumors arising intradiverticularly, particularly in older male patients [13]. A small proportion of patients undergoing diverticulectomy for presumed benign disease were found to have incidental carcinoma, highlighting the diagnostic limitations of preoperative evaluation and the need for heightened clinical vigilance.
According to a systematic review , evidence guiding the management of intradiverticular bladder tumors is limited and largely based on small retrospective series . The authors emphasize that the lack of a muscularis propria complicates staging and increases the risk of clinical understaging, making treatment decisions highly individualized. Management strategies are generally extrapolated from conventional bladder cancer protocols rather than supported by robust, tumor-specific data [14].
In a recent study, a pooled analysis of 498 cases showed that intradiverticular bladder tumors occur predominantly in elderly men and are most often high-grade urothelial carcinomas diagnosed at pT1 stage . Cystoscopy and cross-sectional imaging were the main diagnostic tools, while radical cystectomy was the most common treatment choice due to the absence of a muscular layer and high recurrence rates [15]. However, selected patients with low-volume or low-grade tumors achieved acceptable outcomes after bladder-sparing approaches, supporting individualized surgical decision-making.
In conclusion, intradiverticular bladder tumors are rare but clinically relevant entities with a high risk of early invasion due to the absence of a muscularis propria. This case demonstrates that giant bladder diverticula may contain multifocal, high-grade urothelial carcinoma even in the absence of hematuria. Careful radiological and cystoscopic evaluation is essential in symptomatic patients. When transurethral resection is not feasible, open diverticulectomy remains a definitive and effective treatment option.
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