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Abstract 

 

Introduction: We aimed to describe the presentation, investigations, and management of 

patients with urethral diverticula and to review the importance of magnetic resonance 

imaging (MRI) in the diagnosis and surgical management of urethral diverticula. 

Methods: This was a retrospective review of female patients who underwent urethral 

diverticulectomies. This study was approved by the Research Ethics review board. Data was 

collected on patient demographics, presenting symptoms, investigations performed, operative 

technique, and minimum of two-year followup. 

Results: A total of 17 patients were included in this study, with a median age was 43 

years. Most patients (70%) presented with a palpable vaginal lump; 64% presented with 

either lower urinary tract symptoms (LUTS) or recurrent urinary tract infections (UTIs). 

Patients underwent a preoperative MRI, which demonstrated that 59% of diverticula were 

distal and 53% were locally round. These imaging findings were consistent with the operative 

findings. MRI also demonstrated communication between the urethral diverticulum and the 

urethral lumen in 80% of cases, compared to only 47% endoscopically.  

Conclusions: The most common presentation of a woman with a urethral diverticulum is 

with either a palpable vaginal lump, LUTS, or recurrent UTIs. A high index of suspicion is 

required. Pelvic MRI appears to be an ideal imaging modality for the diagnosis of urethral 

diverticulum. A preoperative MRI is important to exclude alternative pathologies, 

appropriately counsel the patient, and assist with the surgical planning. 
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Introduction 

Urethral diverticula are outpouchings of the urethral mucosa into the periurethral tissue.1 

Typically, diverticula occur in the middle to distal aspect of the posterior urethra.2 They can 

have a variable appearance in terms of size, shape and location.2,3 They are uncommon with 

an incidence rate of between 0.6% and 6% and are generally considered to be acquired 

secondary to chronic inflammation of a blocked duct.1,2,4 The periurethral glands are believed 

to be the common site of origin. They are often benign, but can be complicated by infection, 

calculi, and very rarely, malignant changes can be seen.2,5 Congenital origins are considered 

exceedingly rare, and attributed to anomalies of an ectopic ureter insertion or rarely, Skene’s 

gland cysts.6,7,8 

Urethral diverticula are a challenging diagnosis as the symptoms can be varied and 

non-specific. The most common presenting symptom is urinary incontinence (37%), followed 

by pelvic and urethral pain (35%), and then recurrent UTI (33%).3 The classic ‘3 Ds’ of 

dysuria, dyspareunia and terminal dribbling only rarely occur.9 The clinical examination 

findings can be subtle. The clinician may be unable to palpate the diverticulum and 

endoscopically, the ostium may not be visible. Therefore, diagnostic imaging is useful. 

Multiple imaging modalities have been used previously including voiding cystourethrograms 

(VCU), double-balloon tests and ultrasound. These have largely been superseded by 

Magnetic Resonance Imaging (MRI) which has become the gold standard for diagnosing a 

urethral diverticulum. MRI is more expensive, but less invasive and more accurate compared 

to the other tests.10,11 Additionally, the improved anatomical detail is crucial for surgical 

planning. Therefore, MRI is the imaging modality of choice when clinical findings suggest 

the presence of a urethral diverticulum.12 

Our study aims to describe the clinical presentations of our patients with urethral 

diverticula, the benefits, and the role of pre-operative MRI, as well as our surgical outcomes. 

Methods 

A retrospective study of all patients who underwent a urethral diverticulectomy between 2010 

and 2018 was undertaken. Patients were screened by medical record chart review based on a 

combination of diagnosis, treatment, and billing identifiers. The operations were all 

performed by a single surgeon, with sub-specialty training in functional and reconstructive 

urology. The Monash Human Research and Ethics Committee approved this study as a 

Quality Assurance study. A comprehensive chart review was performed on all health medical 

records in all patients that had undergone a urethral diverticulectomy during that period. 

Clinical data from both electronic and paper based medical records was collected on 

demographics, symptoms, investigations performed, the operative technique and the follow-

up of these patients.  

In our centre, a 2 Tesla MRI pelvis was performed using a torso phase array coil 

without endoluminal coils. Axial, coronal, and sagittal fast spin-echo T2-weighted sequences 

were taken. A T2 post void phase was also performed in addition to a T1 fat suppressed 

sequence. All the MRIs in our study were reviewed by experienced uro-radiologists.  

 

Results 



CUAJ – Original Research                                                                            Pirpiris et al  

                     Urethral diverticula update 

 

3 

                                  © 2022 Canadian Urological Association 

A total of 17 female patients were included in this study. The median age of our patients was 

43 years old with a range of 28 to 71.  

Regarding the risk factors for urethral diverticula, 94% of women had previous 

pregnancies with 70% of these undergoing vaginal delivery. There were no patients who had 

previous incontinence or fistulae operations. None of these operations were revisions of 

previous urethral diverticulectomies.  

The mean time from onset of symptoms to their diagnosis was 3 years. All these 

patients had been referred by their general practitioner. 

Presenting symptoms 

Most of these women (70%) presented with a palpable lump for investigation, whilst 47% 

experienced lower urinary tract symptoms (LUTS) including dysuria and 18% had recurrent 

UTIs. Only 12% described stress urinary incontinence (SUI). There were no women who 

complained of dribbling or discharge as their main complaint. (Table 1) On clinical 

examination, all women had a palpable lump, of which 29% complained of pain on palpation. 

Imaging 

A pelvic MRI was used to diagnose the urethral diverticulum in 16 patients. (Table 2) Only 

one patient did not have any pre-operative imaging, as the examination under anaesthesia 

(EUA) demonstrated a clearly palpable diverticulum and an endoscopically visible ostium. 

The diverticulum itself could be endoscopically inspected. Only one patient had a VCU prior 

to the review by a urologist. The VCU did not provide sufficient detail and therefore an MRI 

was arranged. There were no ultrasounds or double-balloon tests performed in our cohort.  

MRI was able to detect the location of the diverticulum’s communication with the urethra in 

80% of the cases, compared to only 47% that were able to be visualised endoscopically. This 

is in the context of over 90% of the diverticula in this study having a communication with the 

urethra. 

There is currently no consensus regarding how urethral diverticula should be 

classified. Table 3 outlines the characteristics of the urethral diverticula in this study. In our 

series, 94% of the urethral diverticula were a single diverticulum that communicated with the 

urethra. Almost half (53%) were locally round and well-defined. The majority (60%) were 

located distally.  

Operation 

All women had a transvaginal approach to the excision of their urethral diverticulum with 

careful identification and dissection of the peri-urethral fascia. (Figures 1 and 2) The urethral 

defect was repaired with a 3-layer closure, with non-overlapping suture lines. (Figure 3) 

Eight women (47%) also had a Martius flap interposed to minimise the risk of a 

urethrocutaneous fistula for cases where the diverticula were large with a large urethral 

defect. (Figure 4) The decision to proceed with a Martius flap was made intra-operatively and 

based on the surgeon’s discretion and experience. The mean length of stay in hospital was 2 

days. The indwelling catheter remained in-situ for 1 week. No urethrograms were routinely 

performed prior to trial of void. 
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Followup 

The mean post-operative follow-up was 12 months. This ranged from 6 months (when eight 

patients were discharged) up to 24 months. Three patients (18%) did not return for their 

scheduled six-month follow-up.  

There were no post-operative complications or recurrences within the follow-up 

period in this cohort of women. There were no patients that developed de-novo SUI or fistula. 

Additionally, the 2 patients that had dyspareunia pre-operatively did not have any more pain 

after the diverticulectomy.  

Discussion 

Urethral diverticula remain an uncommon urological presentation. It can be a challenging 

diagnosis to make based on symptoms, and the examination findings can often be subtle. 

Standard renal tract ultrasound for the investigation of recurrent UTIs, will not detect a 

urethral diverticulum. As such, a high index of suspicion is required. Our study has 

demonstrated that women may have up to a three-year delay from the onset of their 

symptoms to the time of a diagnosis being made. This delay can significantly impact a 

woman’s quality of life with prolonged discomfort and pain from the presence of the anterior 

vaginal wall lump. Multiple studies, including ours, did not find that the ‘3 Ds’ were as 

classic as previously described.9 There were no patients who complained of dribbling or 

discharge as their main complaint. More commonly, women presented with LUTS and 

recurrent UTIs. SUI has also been reported as a significant presenting symptom in several 

other studies. The prevalence of SUI on presentation in our study was low, at only 12% (i.e., 

2 patients). Reasons to account for this difference could include that our median age was 

lower or that women reported dribbling as incontinence in other studies.13 

Urethral diverticula are infrequent entities and as such there is no consensus for 

adhering to a specific classification system. One useful system that may allow for the 

improved standardisation clinically and for research purposes is the L/N/S/C3 (Location, 

Number, Size, Configuration, Communication and Continence configuration) classification 

system.14 The L/N/C3 system describes the diverticulum’s characteristics that are important 

in the surgical planning. The system aims to describe the location along the urethra, the 

number of diverticula, size, configuration, whether it communicates with the urethra and the 

continence configuration. This classification system has not been widely adopted owing to its 

complexity. Most clinicians instead classify a urethral diverticulum into either simple or 

complex or according to the axial MRI configuration as simple, horseshoe or 

circumferential.15,16,17 (Figures 5 and 6) A complex urethral diverticulum is defined as 

proximal, greater than 3 cm in the greatest dimension, horseshoe or circumferential on 

transverse MRI and can be associated with previous pelvic or vaginal surgery.18,19 

 

The gold standard imaging modality for diagnosing a urethral diverticulum has 

changed over the years as technology has improved. Previously used imaging modalities for 

investigating a urethral diverticulum (such as double-balloon test and VCU) are almost 

obsolete and have been superseded by MRI. Foster et al., described how 14% of their patients 

had multiple imaging based investigations that failed to diagnose urethral diverticula until the 
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patient eventually had an MRI performed.20 A VCU was traditionally used as the initial 

diagnostic study for urethral diverticulum and had an overall accuracy of up to 85% amongst 

an experienced group of radiologists.21 This investigation however was time consuming, used 

ionizing radiation, required catheterisation and the woman had to void in the standing 

position. It was often challenging to also identify the location of the diverticular orifice on the 

VCU.22  

The double-balloon test was first performed in 1959.23 It required a Trattner catheter 

with 2 balloons to be inserted; one to occlude the bladder neck and the other to prevent the 

leaking of contrast from the urethral meatus. It is technically challenging to create the ideal 

closed urethral system. It also requires an experienced radiologist, specialised equipment, and 

ionizing radiation. Patients reported significant discomfort from this procedure.23 This test is 

therefore rarely, if ever, utilized. 

Ultrasound is the other imaging modality that has been previously used, with a 

diagnostic rate of 66%.24,25 Ultrasound can be performed either trans-abdominally, trans-

vaginally or trans-labially for the investigation of a urethral diverticulum. It is widely 

available, affordable and emits no radiation. It can also provide some anatomical information 

including whether the diverticulum has any solid or cystic components, its relationship with 

the urethra as well as the sphincter complex. However, its value, as with all ultrasound 

imaging, is operator dependent.5,26  

MRI has now become the gold standard imaging modality for the pre-operative 

anatomical definition of a urethral diverticulum. The sensitivity and specificity of MRI are 

both approaching 100% and inter-observer agreement is reported as 93% in diagnosing 

urethral diverticulum.14,20,27 Various techniques including endorectal and endovaginal coils 

have been used to try to further improve the sensitivity and specificity of MRI.20 The majority 

of centres, including ours, do not use endoluminal coils as they are invasive and expensive. 

They also do not significantly improve the detection rate of urethral diverticula. The most 

important phase remains the post void T2 phase that can be used to capture urine within the 

diverticulum to facilitate the anatomical outlining of the diverticulum. We believe, having an 

experienced radiologist with an interest in pelvic pathology MRI scans is vital. 

MRI is also able to provide information that is important for surgical planning. It can 

give accurate information regarding the size, configuration, and location of the ostium. Han et 

al., looked at a series of 17 patients following urethral diverticulectomies. They reported that 

33% of the U-shaped and 60% of the circumferential diverticula recurred.28 The authors 

concluded that this was due to the incomplete excision of the diverticula. The ostium location 

is important to ensure complete excision and proper reconstruction as well as determining the 

risk of post-operative de-novo SUI. Despite urologists relying predominantly on cystoscopic 

examination of the urethra to determine the location of the ostium, MRI has been shown to be 

far more reliable.27 In our study, 85% of the ostia were correctly identified on MRI, compared 

to only 47% endoscopically. Cystoscopies still have a role in cases of suspected urethral 

diverticulum. It facilitates not only the ability to identify and locate an ostium but to also rule 

out an ectopic ureter. Further, it optimizes stress testing for SUI and can possibly rule out 

other causes of recurrent UTI, such as inflammatory processes or foreign bodies. However, 

MRI is superior for identifying the location of the ostium and in our patients, the MRI and 
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surgical congruence was quite high, which aided surgical planning and pre-operative 

counselling.  

Given the above-described utility of MRI, the imaging modality should be considered 

as a part of the workup for patients with recurrent UTI where other causes have been 

eliminated. Our case series showed that 100% of patients had a palpable lump on clinical 

examination. Therefore, with this finding on clinical examination and following endoscopic 

evaluation for the patient presenting with recurrent UTI, MRI could be considered for the 

confirmatory diagnosis of urethral diverticulum and pre-operative planning. 

The additional benefit of MRI has been its reliability in being able to diagnose other 

causes of vaginal lumps, including Skene’s gland abscesses, peri-urethral cysts, and most 

importantly, carcinomas.28 There have only been few studies in the literature questioning the 

reliability of MRI. Chung et al., demonstrated that 24% of their patients were misdiagnosed 

based on the pre-operative MRI.27 Their patients were diagnosed on MRI with a urethral 

diverticulum but intra-operatively were found to have either a sterile abscess, a Bartholin’s 

cyst, or collagen from a previous peri-urethral injection site. Concerningly, two cancers (one 

squamous cell carcinoma and one adenocarcinoma) were also missed on the MRIs.27 This 

error rate is surprising and not replicated by many other studies. This could be due to either 

their imaging equipment or perhaps the experience of the radiologist.  

Limitations of this study include the retrospective review of a single surgeon. 

Additionally, 3 patients were lost to follow-up, a significant number given the already small 

sample size. Future studies to contribute to this literature can include larger sample sizes, 

additional surgeons, and more robust follow-up protocols. 

Conclusions 

Our study has shown that an MRI of the pelvis is an ideal imaging modality for diagnosing a 

urethral diverticulum and determining its important characteristics, including size, location, 

configuration, number, and relationship to the sphincter complex. This information is crucial 

to planning the surgical approach to minimize the intra-operative and post-operative 

complications. The information obtained from the MRI can also facilitate appropriate pre-

operative counselling of the patient regarding the risk of fistula and de-novo stress 

incontinence. This study has also confirmed that the most common presentation of a urethral 

diverticulum is not the classical 3 Ds, but rather a vaginal lump and recurrent UTIs. 

Therefore, in a patient with recurrent UTIs, where other causes have been eliminated with 

cystoscopy and vaginal exam reveals a palpable lump, MRI should be considered. 
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Figures and Tables   

 

Figure 1. Urethral diverticulum. 

 

 
 

Figure 2. T2 post-void axial magnetic resonance imaging of saddle urethral diverticulum. 
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Figure 3. T2 post-void coronal magnetic resonance imaging of saddle urethral diverticulum. 

 

 
 

 

Table 1. Patient demographics  

Select demographics n=17 (%) 

Average age 43 years (range 28–71) 

Risk factors  

             Previous pregnancy 16 (94%) 

             Vaginal deliveries 12 (70%) 

             Previous incontinence/fistula surgery 0 (0%) 

Presenting symptoms  

             Palpable lump 12 (70%) 

             LUTS (including dysuria) 8 (48%) 

             Recurrent UTI 3 (18%) 

             SUI 2 (12%) 

             Dyspareunia 2 (12%) 

             Dribbling/discharge 0 (0%) 

Mean time from symptom onset to diagnosis 3 years 

Clinical examination findings  
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            Palpable lump 17 (100%) 

            Pain with palpation 5 (29%) 

LUTS: lower urinary tract symptoms; SUI: stress urinary incontinence. 

 

 

 

 

Table 2. The diagnostic imaging tests performed 

Imaging modality Number 

MRI 16 (94%) 

VCU 1 (6%) 

Double balloon test 0 

Vaginal ultrasound 0 

No imaging  1 (6%) 

MRI: magnetic resonance imaging; VCU: voiding cystourethrogram. 

 

 

 

 

Table 3. Urethral diverticula characteristics 

 Diverticulum 

characteristics 

Number (%) 

Location along the urethra Proximal 3 (18%) 

 Mid 4 (24%) 

 Distal  10 (60%) 

Number 1 16 (94%) 

 2 or more 1 (6%) 

Size Mean (mm) 18x16x17 

Configuration Saddle 3 (18%) 

 Partially circumferential 5 (30%) 

 Locally round/oval 9 (54%) 

Communication with 

urethra 

Yes 16 (94%) 

 No 1 (6%)* 
*Magnetic resonance imaging demonstrated a likely communication with urethra, but during 

operation it was difficult to find the opening. This could represent a possible 

closure/narrowing during delay from imaging to surgery. 

 


