
HIGHLIGHTS
• We report an incidental bladder diverticulum in a stroke patient with benign prostatic 

hyperplasia.
• The patient complained of new onset urinary symptoms after stroke.
• The patient continues to follow-up in our outpatient clinic and reports an improved quali-

ty of life without any concerning urinary symptoms after diverticulectomy.
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ABSTRACT

Bladder diverticulum can be caused by many varying factors. It is usually asymptomatic in 
nature and thus often found by chance. In adult males, it can develop as a result of increased 
intravesicular pressure in the presence of an underlying benign prostatic hyperplasia. We 
observed a case in which a patient with asymptomatic bladder diverticulum developed new 
urinary symptoms owing to an underlying neurogenic lower urinary tract disorder which 
occurred following a cerebral infarction.
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INTRODUCTION

Neurogenic bladder is a common complication in stroke patients and it is known that 
about 65% of patients in the early stages of stroke experience voiding dysfunction [1,2]. If 
patients have a urological disorder as well as neurogenic bladder, only drug treatment may 
have difficulty improving the symptoms of voiding dysfunction. Bladder diverticulum is a 
protrusion of the mucous membrane via the thin layer of the bladder wall muscle [3]. In 
adults, it is usually caused by the closure of the bladder outlet. In most cases, the condition 
is asymptomatic and incidentally found on imaging studies upon workup of other underlying 
co-morbidities. And thus, it is difficult to account for the actual underlying disease incidence. 
However, the prevalence of bladder diverticula associated with benign prostatic hyperplasia 
(BPH) is approximately 6% [4]. We report an incidental bladder diverticulum discovered in a 
patient with recent stroke onset and previously underlying BPH who complained of new onset 
urinary symptoms.

CASE REPORT

A 79-year-old male with acute lateral medullary infarction complained of new onset urinary 
symptoms of voiding difficulty with hesitancy, frequency and retention 3 days following a 
recent onset of stroke. His past medical history is significant for an underlying mild BPH 
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which had been managed with medications for 6 years without any concerning urinary 
symptoms. The patient's BPH medications were dutasteride (5α-reductase) and silodosin (α1-
adrenoceptor antagonist) and began to complain of voiding-related symptoms that were not 
present before the stroke even though the BPH medications were still taken after the stroke. 
Post-voiding residual volume of greater than 100 mL was noted on evaluation concurrent with 
subjective complaints of frequency, bladder fullness and difficulty in initiation.

About 30 gm of mild BPH was detected on the prostate ultrasound. Urology input regarding 
management with new pharmaco-therapeutics added to his clinical regimen offered no 
improvement. We conducted a voiding cystourethrography (VCUG) and discovered 2 cyst-
like spaces filled with dye (Fig. 1). Thereafter we performed a computed tomography which 
confirmed that one of the 2 filled spaces was a diverticulum located on the upper right side 
of the bladder (Fig. 2). The patient's urinary symptoms persisted and interfered significantly 
with daily life activities. We tried to change the medication several times in consultation 
with the urologist, but there was no significant improvement in urinary symptoms. This 
prompted subsequent urology consultation regarding alternative treatment options. 
Surgical intervention was agreed upon as the next step in management. The patient was 
fully informed regarding the risks and benefits of the procedure. The patient agreed and 
underwent a diverticulectomy. Post-operative hematuria indicated the placement of an 
indwelling catheter following the procedure. Two weeks later, hematuria improved and 
the catheter was removed. Previously reported urinary symptoms also improved. VCUG 
was performed once again which showed non-specific findings with the exception of 
trabeculations of the bladder wall (Fig. 3). The patient maintained the BPH medication for 
BPH control even after diverticulectomy and continues to follow-up in our outpatient clinic 
and reports an improved quality of life without any concerning urinary symptoms.
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Fig. 1. The VCUG test show the bladder diverticulum (A) and a residual urine after voiding phase in the bladder 
diverticulum (B) before surgery. 
VCUG, voiding cystourethrography.
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Fig. 2. A coronal (A) and horizontal (B) cut of CT demonstrating a diverticulum superior and posterior to the bladder. 
CT, computed tomography.
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DISCUSSION

Bladder diverticulum is the protrusion of the bladder mucosa through the layer of muscular 
fibers which comprise the bladder wall [3]. It can be acquired and usually occurs in men over 
the age of 60 years. In adults, diverticula are often located along the lateral aspects of the 
bladder wall [5,6]. Similar to the mechanism by which it develops in children with posterior 
urethral valves, increased intravesical pressure due to prostatic disease or other underlying 
neurological conditions such as stroke, as in the case of our patient, is thought to be the 
primary pathophysiologic cause in adults [7,8]. Small diverticula are mostly asymptomatic, 
while larger diverticula can be accompanied by various symptoms such as urinary retention, 
urinary tract infection and hematuria [9]. However, most cases are subclinical but many 
are detected during work up of other underlying co-morbidities. Cases about asymptomatic 
large bladder diverticulum have also been reported [10]. In this case, the gradually 
bred diverticulum was caused by an underlying condition, however, without obvious 
accompanying symptoms despite several years of having had underlying BPH (the culprit, a 
pre-existing urinary obstructive pathology). In another case report, neurogenic bladder was 
reported following a lateral medullary infarction [11]. In our case, stroke may have aggravated 
the underlying neurogenic bladder thereby manifested in the presenting symptoms. The 
subjective sense of urinary retention and objective measurement of post-voiding residual 
urine volume greater than 100 mL can be explained by the actual presence of residual urine in 
the bladder diverticulum observed on the preoperative VCUG.

Neurogenic bladder can result from central nervous system pathology such as a stroke. The 
neurogenic bladder may appear as an overactive or underactive bladder pattern. In the case of 
our patient, neurogenic bladder appear as an underactive bladder pattern which manifests as 
decreased bladder detrusor activity. This may explain the residual urine in the diverticulum.

It was thought that the patient was without specific urinary symptoms, prior to the onset 
of stroke, because there was sufficient detrusor function to completely excrete the urine 
contained in the bladder diverticula. Hence, it was concluded that the neurogenic bladder 
developed subsequent to stroke onset, which may have caused symptoms that were not pre-
existing even with the presence of the diverticulum. The association between the severity 
of BPH and the size of the bladder diverticulum is not yet clear. The patient had mild BPH, 
but had a large size bladder diverticulum and before the stroke, the patient was able to 
live without any discomfort just by taking the BPH medications. Therefore, if neurogenic 
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Fig. 3. The VCUG test shows the recovery to normal bladder volume and the diverticulum disappear after surgery. 
VCUG, voiding cystourethrography.
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bladder arises in the setting of a stroke among patients with prior underlying BPH, bladder 
diverticulum should be considered as an etiological cause. If a patient has both BPH and 
neurogenic bladder, BPH treatment must be combined to control neurogenic bladder 
symptoms [12]. In our patient, the symptoms of neurogenic bladder improved following 
surgical removal of the diverticulum with BPH medication treatment.
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