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Purpose: This study aimed to analyze and report the surgical outcomes in female 

patients with urethral diverticulum (UD) over an eight-year period at a single center. 

Materials and Methods: Data of 49 UD females who underwent transvaginal 

urethral diverticulectomy between October 2011 and December 2019 were 

collected. The characterization of UD was reviewed using pelvic imaging studies. 

The pre- and post-operative symptoms, post-operative complications, and 

pathological findings were analyzed by reviewing the medical records. 

Results: The most frequent pre-operative symptom was dysuria (n=18), followed 

by incontinence (n=14), and these symptoms persisted until 3 months 

post-operatively in one and six patients, respectively. Pre-operative incontinence 

was cured in eight patients; however, de novo stress urinary incontinence occurred 

in five patients within a month after surgery. Submucosal macroplastique injection 

was administered to these patients; of whom, one was cured and three showed 

an improvement. Recurrent UD was found in seven patients at a mean of 

14.14±17.21 months post-operatively, and a repeat diverticulectomy was 

performed in six of them; of these, one recurred again and was cured after the third 

diverticulectomy. Urethral strictures were observed in two patients within a month 

after the operation but improved after urethral dilatation. Bleeding and surgical site 

infections were observed in one and two patients, respectively, but were 

successfully managed conservatively. According to the pathological report, only one 

was diagnosed with urethral adenocarcinoma. 

Conclusions: Transvaginal urethral diverticulectomy can effectively manage UD, 

and its post-operative complications can be successfully managed by a proper 

treatment.
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INTRODUCTION

Female urethral diverticulum (UD) is a rare disease with 

a worldwide prevalence rate ranging from 1% to 6% with 

unclear etiology [1,2]. The disease presents as a localized 

epithelium-lined outpouching of the urethra, located 

between the periurethral fibro-muscular layer and the 

anterior vaginal wall. Since the symptoms of UD are 

non-specific, the condition is often misdiagnosed as 

incontinence, recurrent urinary tract infection, lower urinary 
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tract symptoms, which delay the proper management of the 

disease. UD is incidentally found in up to 1.4% of women 

who are tested for urinary incontinence, and in more than 

80% of patients who present with periurethral masses [3,4].

The diagnosis and evaluation of UD are initiated by 

physical examinations of patients with a high index of 

suspicion of the disease. A palpable periurethral mass is 

found in more than half of the patients with UD [5]. On 

suspicion of UD based on physical examination, the 

diagnosis can be confirmed by cystourethroscopy and imaging 

modalities, such as balloon positive pressure urethrography, 

voiding cystourethrography, computerized tomography, 

ultrasound, or magnetic resonance imaging (MRI). Imaging 

studies are useful for evaluating the size, location, shape, 

and complexity of UD, and can be a blueprint for planning 

the course of treatment. Currently, the gold standard for 

diagnosis of UD is MRI, as it is the most appropriate 

technology for anatomic and tissue imaging assessment of 

UD, and provides invaluable information to plan the surgical 

procedure [6-8].

The current treatment of choice for female UD is 

transvaginal excision. It is reported to be the most effective 

treatment for managing UD, with high rates of success and 

low risk of complications [9-11]. However, the risk of 

potential complications following transvaginal urethral 

diverticulectomy, such as stress urinary incontinence (SUI), 

recurrence, and urethrovaginal fistula always exist, and 

patients need to be informed of these probable complications 

prior to surgery. There is a paucity of data on UD management 

due to the rarity of UD cases. As a result, decision-making 

presents a unique challenge in UD treatment. Thus, the 

present study sought to review the outcome data of the 

eight-year experience of using transvaginal urethral diverti-

culectomy, in female patients with UD and the incidence 

and management of post-operative complications at our 

institute.

MATERIALS AND METHODS

The present study retrospectively reviewed the electronic 

medical charts of women who underwent transvaginal 

urethral diverticulectomy without any other concomitant 

procedures from October 2011 to December 2019. A total 

of 49 UD patients without a history of prior urologic or 

gynecologic procedures who had at least 2-years post- 

operative follow-up medical records were included in the 

investigation. This study was approved by the Institutional 

Review Board of Pusan National University Hospital (No. 

2109-008-107). Patient characteristics such as age at the 

time of surgery, symptoms associated with UD, and 

urological or gynecological history were investigated by chart 

review. The size, shape, and location of the UD of each patient 

were confirmed by reviewing pelvic imaging studies such as 

computed tomography (CT) or MRI scans. The size of the 

UD was estimated by measuring the maximal diameter of 

the diverticulum according to the transverse section of the 

images. The diverticular shape was classified as circum-

ferential or simple depending on whether the urethra was 

encircled by the diverticulum or not, respectively. The UD 

was classified according to its location in the proximal and 

mid/distal portions of the urethra based on the sagittal 

section of the pelvic imaging studies. 

According to the medical records of the included patients, 

all transvaginal urethral diverticulectomies were performed 

in a standard fashion [6] by a single surgeon (DGS). With 

the patient in the lithotomy position, an inverted U-shaped 

incision was made on the anterior vaginal wall at the level 

of the UD, followed by careful dissection around the 

diverticulum. Once the diverticulum was sufficiently exposed, 

complete excision of the UD followed by a watertight 

three-layer suture without tension was performed. Anti- 

incontinence procedures were not performed concomitantly 

during surgery. A 16-Fr urethral catheter was routinely 

maintained for at least a week post-operatively. 

The remaining UD-related symptoms and the de novo 

symptoms after the surgery along with the pathological 

reports of the excised diverticulum were investigated by 

reviewing the follow-up medical records. In addition, the 

post-operative complications, complication-free period, 

and management of each type of complication along with 

their outcomes were reviewed. Continuous variables were 

described as mean±standard deviation and categorical 

variables as frequencies or proportions.

RESULTS

The mean age at the time of transvaginal urethral 

diverticulectomy, mean postoperative follow-up period of 

patients, and the mean maximal diameter of the UD were 

52.71±9.53 years, 29.35±5.21 months, and 2.69±1.30 cm, 
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Fig. 1. Presenting symptoms of female 
patients with urethral diverticulum 
before and after transvaginal urethral 
diverticulectomy.

Table 1. The location and type of urethral diverticulum in 49 patients 
included in the study

Location
Type

Total
Simple Circumferential

Mid/distal urethra 21 (42.86) 6 (12.24) 27 (55.10)

Proximal urethra 21 (42.86) 1 (2.04) 22 (44.90)

Total 42 (85.71) 7 (14.29) 49 (100)

Values are presented as number (%).

respectively. Among the 49 patients, UD was diagnosed by 

CT and MRI in 23 and 26 patients, respectively. Since the 

CT scanner in our institute has a sufficiently high resolution, 

the UD could be easily defined in those evaluated by this 

imaging technique. According to the imaging studies, the 

UD was located at the mid/distal urethra in 27 (55.10%) and 

proximal urethra in 22 (44.90%) patients. Simple and 

circumferential UD was observed in 42 (85.71%) and seven 

(14.29%) patients, respectively (Table 1). Multiple instances 

of UD were reported in only one patient; the patient had 

two diverticula at the mid/distal urethra, and the maximal 

diameter of each diverticulum was 1 cm and 0.5 cm. 

The most frequently reported UD-related symptom before 

the transvaginal urethral diverticulectomy was dysuria (n=18; 

36.73%), followed by incontinence (n=14; 28.57%), pelvic 

pain (n=13; 26.53%), nocturia (n=11; 22.45%), vaginal mass 

(n=9; 18.37%), residual sensation (n=9; 18.37%), voiding 

difficulty (n=7; 14.29%), frequency (n=7; 14.29%), hematuria 

(n=7; 14.29%), and urgency to urinate (n=1; 2.04%). Asympto-

matic UD, which was incidentally diagnosed by imaging 

studies such as CT and/or MRI, was observed in two (4.08%) 

patients (Fig. 1). 

Pre-operative symptoms related to UD, such as dysuria 

(n=18), incontinence (n=14), vaginal mass (n=9), and frequency 

(n=7) persisted at three months after transvaginal urethral 

diverticulectomy in one (5.56%), six (42.86%), one (11.11%), 

and two (28.57%) patients, respectively. Post-operative de 

novo symptoms such as dysuria, incontinence, and voiding 

difficulty were observed in one (2.04%), five (10.20%), and 

two (4.08%) patients, respectively. The clinical symptoms 

of dysuria and voiding difficulty, which occurred post- 

surgery were caused by chronic inflammation at the surgical 

site and urethral stricture, respectively. Among the 14 

patients who complained of incontinence before transvaginal 

urethral diverticulectomy, eight (57.14%) were cured after 

surgery (Fig. 1). According to the pathologic report of the 

UD tissue removed surgically, adenocarcinoma was diagnosed 

in one (2.04%) patient, and anterior pelvic exenteration with 

urinary diversion was performed as management of the 

condition. 

Complications such as de novo SUI, recurrence of UD, 

mild urethral stricture, surgical site infection, and bleeding 

were observed after transvaginal urethral diverticulectomy. 

De novo SUI occurred in five (10.20%) patients within a month 

after surgery, and a submucosal macroplastique injection 

at the proximal urethra was administered to manage these 

patients. De novo SUI was cured in one (20%) patient and 

improved in three (60%) patients after the anti-incontinence 

procedure. The recurrence of UD was observed in seven 

(14.29%) patients at the mean of 14.14±17.21 months after 

the surgery. Repeat transvaginal urethral diverticulectomy 
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Table 2. Post-operative complications after transvaginal urethral diverticulectomy and their management 

Complications
(Clavien–Dindo classification)

n (%)
Complication-free 

period (mo)
Treatment (number of patients)

De novo stress urinary incontinence 
  (Grade IIIa)

5 (10.20) ＜1 Macroplastique injection (5)
  - Cured (1)
  - Improved (3)
  - Failed (1)

Recurrence
  (Grade IIIb)

7 (14.29) 14.14±17.21 (mean) 1. Urethral diverticulectomy (6)
  - Cured (5)
  - 2nd recurrence (1): 3rd urethral diverticulectomy performed
2. Refused treatment (1)

Mild urethral stricture
  (Grade IIIa)

2 (4.08) ＜1 Urethral dilatation using a Hegar dilator (2)
  - Improved (2)

Surgical site infection
  (Grade I)

2 (4.08) ＜1 Intravenous antibiotics (2)
  - Cured (2)

Surgical site bleeding
  (Grade I)

1 (2.04) ＜1 Conservative care (1)
  - Cured (1)

Total number of patients who underwent transvaginal urethral diverticulectomy: 49.

was performed in six of these patients, while one patient 

refused further management. Among the six patients who 

underwent repeat surgery, five (83.33%) were cured, while 

UD recurred in one (16.67%) patient who was cured after 

a third transvaginal urethral diverticulectomy. A mild 

urethral stricture was present in two (4.08%) patients within 

a month after surgery, which improved after urethral 

dilatation using a Hegar dilator. Surgical site infections were 

observed in two (4.08%) patients and bleeding in one (2.04%) 

patient, within a month after the surgery. Patients with 

infection and bleeding were successfully managed with 

intravenous antibiotics and conservative management (Table 

2).

DISCUSSION

According to our institutes’ eight-year experience of 

transvaginal urethral diverticulectomy, most of the 

symptoms related to UD improved after surgery. However, 

in a small proportion of patients, symptoms such as dysuria, 

incontinence, vaginal mass, and urinary frequency persisted 

at 3 months after transvaginal urethral diverticulectomy. 

Complications such as de novo SUI, recurrent UD, urethral 

stricture, surgical site infection, and bleeding occurred after 

the surgery in a small number of patients, and most of them 

improved with appropriate management. Pathological 

findings of the excised UD revealed urethral adenocarcinoma 

in one patient. 

In our experience, the most frequently observed UD-related 

symptoms were dysuria (36.73%), incontinence (28.57%), and 

pelvic pain (26.53%). This result is similar to the classic triad 

of UD presentation, which is reported as the ‘3Ds’: dysuria, 

dyspareunia, and a dribble of urine after micturition [12]. 

Apart from dysuria which is one of the symptoms of the 

triad, incontinence and pelvic pain constitute the second 

and the third ‘D’s and can be matched to a dribble of urine 

after micturition and dyspareunia, respectively.

Transvaginal urethral diverticulectomy is the current 

treatment of choice for women with UD because of its high 

rate of success and low risk of post-operative complications 

[9-11]. In the present study, despite the results showing a 

high cure rate in most UD-related symptoms, a certain 

number of patients showed persistent dysuria (5.56%), 

incontinence (42.86%), vaginal mass (11.11%), and urinary 

frequency (28.57%) at 3 months following surgery. Our results 

indicate that the two common symptoms- incontinence and 

urinary frequency could not be resolved even after 

transvaginal urethral diverticulectomy in a majority of 

patients. This is attributed to the concomitant SUI and 

overactive bladder, respectively, which are considered 

unrelated to UD. 

Concomitant SUI is one of the most frequently reported 

symptoms, occurring in approximately 10-57% of patients 

with UD[5,12-14]. Since SUI may disappear after urethral 

diverticulectomy in 50-100% of patients [15], clinicians are 

often ambivalent about their decision on whether to perform 

a concurrent anti-incontinence surgery or not [16]. Studies 

report that concurrent anti-incontinence surgery may have 

an advantage in preventing the need for a subsequent 

anti-incontinence procedure [7]. However, in the present 
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study, not all patients with UD and concurrent incontinence 

underwent concurrent anti-incontinence surgery, primarily 

to avoid unnecessary procedural interventions and given the 

possibility of disappearance of SUI symptoms. In fact, more 

than half (57.14%) of the patients with UD and co-existing 

incontinence in our series showed resolution of incontinence 

after transvaginal urethral diverticulectomy. These patients 

included those with cessation of post-void dribbling as well 

as the disappearance of true SUI after surgery. A study in 

2014 reported that concomitant SUI was resolved in 62% 

of patients with UD after urethral diverticulectomy [17], 

which was in line with our results.

Although transvaginal urethral diverticulectomy is an 

effective treatment option and is reported to have a high 

success rate of up to 97% [9-11], the risk of post-operative 

complications remains. In the present study, complications 

such as de novo SUI, recurrence of UD, mild urethral 

stricture, surgical site infection, and bleeding were observed 

in a small number of patients after transvaginal urethral 

diverticulectomy, and the occurrence rate of such com-

plications was similar to that reported in other studies. De 

novo SUI after transvaginal urethral diverticulectomy was 

seen in 10.20% of the patients in our study, and this was 

found to be within the range of 1.7% to 33% reported by 

other studies [12,14,16,18-24]. The rates of UD recurrence 

and urethral stricture occurrence were 14.29% and 4.08%, 

respectively, and these rates were also within the range 

reported by other studies of 2-16% and 0-5.2%, respectively 

[7,14,17,24-26].

In our study, patients complaining of post-operative de 

novo SUI were managed by submucosal macroplastique 

injection at the proximal urethra, and 80% of them were 

cured or improved. Although post-operative de novo SUI 

may improve with time, up to 29% of the patients have been 

reported to require surgical treatment, such as a pubovaginal 

sling, Burch colposuspension, or urethral bulking agent 

injection [16]. Tension-free vaginal tape mid-urethral slings 

that can be successfully and safely placed have also been 

reported to be a treatment option [16]. However, synthetic 

slings can potentially increase the risk of diverticular 

recurrence, mesh erosion, and urethrovaginal fistula. Some 

studies have suggested that slings should be contraindicated 

for managing de novo SUI after urethral diverticulectomy 

[14,27]. The other post-operative complications that occurred 

in our study, such as recurrent UD, urethral stricture, and 

surgical site infection/bleeding, were all successfully 

managed by a repeat excision of UD, urethral dilatation, 

and conservative management. Additionally, placing a rectus 

fascia pubovaginal sling during repeat urethral diverticulec-

tomy has been reported to be an effective method for 

decreasing the risk of further recurrence [28].

In our study, adenocarcinoma was diagnosed in one 

(2.04%) patient after transvaginal urethral diverticulectomy. 

The patient complained of hematuria prior to transvaginal 

urethral diverticulectomy, and there was no sign of 

malignancy on pre-operative CT images. According to other 

studies [29-31], 2-6% of female patients with UD presented 

with invasive carcinoma in their pathology report, and the 

results have shown that the majority of the malignancies 

were classified as adenocarcinoma. Diverticular malignancies 

may present with symptoms, such as hematuria, dysuria, 

urinary tract infection, and urinary obstruction [32]. There 

is no clear consensus regarding the management of urethral 

diverticular carcinoma due to its rarity and varied histology. 

Since there is a high risk of local recurrence and metastasis 

after a simple excision of the malignant UD, anterior pelvic 

exenteration with urinary diversion is usually recommended 

[29], which was also performed in our patient. 

The present report has several limitations that need to 

be addressed. The number of subjects reviewed in the present 

study was low and they were all from only a single center. 

As a result, the data is insufficient for generalization. In 

addition, as the present study is a case series, its nature 

provided limits in the longitudinal data, and data regarding 

the outcomes after treatment were not standardized. Despite 

the limitations, the information in this study could support 

clinicians to determine a treatment plan for UD patients 

and the management of complications after urethral 

diverticulectomy. Larger multicenter cohort studies that can 

compensate for the aforementioned limitations are required 

to validate a clear and accurate medical course of treatment 

after the diagnosis of transvaginal urethral diverticulectomy 

and for the management of post-operative complications.

CONCLUSIONS

Transvaginal urethral diverticulectomy is an effective 

management procedure that significantly improves the 

presenting symptoms caused by UD. Although complications 

following transvaginal urethral diverticulectomy may be rare, 
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they should be effectively managed with proper treatment 

as they may greatly impact the patient's quality of life. Also, 

given the enormous impact of these complications on the 

patient’s quality of life, patients should be informed of the 

probable complications and counseled on management 

options prior to the surgery. In the event of the occurrence 

of a complication, it should be appropriately managed, 

surgically or medically. 
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