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Urethral diverticula in women

Tamsin J. Greenwell and Marco Spilotros

Abstract | Female urethral diverticula are rare, benign epithelium-lined outpouchings of the female urethra.
Patients can present with a multitude of symptoms, most commonly urinary incontinence, recurrent UTls

and dyspareunia. These presenting symptoms are often confused with other diagnoses leading to delayed
diagnosis or misdiagnosis. Diagnosis and preoperative assessment of bladder function is most accurate using
a combination of clinical examination, T2-weighted postvoid MRI and videocystometrography. Best treatment
is by vaginal excision, a procedure with a very low recurrence rate and high patient acceptability. Excision also
results in high cure rates for associated dyspareunia, UTI and voiding dysfunction. Pre-existing urodynamically
proven stress urinary incontinence (USUI) resolves in 50% of patients after excision of the diverticulum with
Martius labial fat pad interposition without the need for further treatment. Potential adverse effects after
surgery are new-onset USUI, urethrovaginal fistula and urethral stricture. The rate of onset of these potential
adverse effects is low and related to the preoperative appearance of the diverticulum on an MRI scan and the

complexity of the diverticulum.
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Introduction

Female urethral diverticulum is a rare clinical entity
and its diagnosis can often be delayed, which can cause
considerable morbidity both by itself and as a conse-
quence of misdiagnosis and subsequent mistreatment.
Surgical treatment of this condition can be accompa-
nied by serious adverse effects such as stress urinary
incontinence (SUI) and urethrovaginal fistula.

The word diverticulum is defined in the Oxford
English Dictionary as a blind tube leading from a cavity
or a passage and is derived from the Latin ‘deverticulum’
meaning byway, which originates from ‘devertere’ that
means to turn down or aside.

A urethral diverticulum is a benign, localized
epithelium-lined outpouching of the urethra. William
Hey! first described urethral diverticula in the medical
literature in 1805. Following this description, only
17 cases were reported between 1894 and 1954, when
Davis and Telinde? published their definitive series of
121 cases. The majority of diverticula are described
as originating from the dorsal or dorsolateral surface
of the urethra. However, this surface of the urethra in
women actually corresponds to the ventral aspect of the
male urethra (Figure 1). Ventral (or more correctly, true
dorsal) origin of a diverticulum occurs but is rare and
only mentioned occasionally in case series.’

Histopathologically, diverticula are virtually indistin-
guishable from paraurethral cysts: their epithelial lining
cell-type is predominantly squamous (42%), followed
by columnar (32%), combined squamous and columnar
(18%) and cuboidal (14%), but it is never transitional.*
Epithelial ulcerations can be present and the majority
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of diverticula show signs of inflammation (77%). The
diverticulum wall is composed of fibrous collagen
tissue only.*

Diverticula vary in size and shape and in the location
of and number of communications with the urethra.
Classically, a diverticulum opens into the urethra at
60 clock, but variance in the position of the opening
can occur between 4 0’ clock and 8 0’ clock. Diverticula
are multiple or complex in form in 30% of cases and have
narrower (often fragile) communicating channels with
the urethra than simple or single cases.> MRI scans of
urethral diverticula indicate that a simple diverticulum
might enlarge to extend anterolaterally and surround the
urethra, becoming horseshoe or saddle-shaped in con-
figuration. With time and further enlargement, these
anterolateral forward projections surround the urethra
completely on its ventral aspect to become a circumfer-
ential diverticulum. This Review describes the incidence
of urethral diverticula in women, the risk factors for their
development and pathogenesis, along with the more
common presenting symptoms and the best diagnostic
techniques and management options for this condition.
The surgical management of urethral diverticula in
women is given particular attention along with the bene-
fits and harms of these techniques. Common and/or dif-
ficult management dilemmas are discussed and possible
management options are detailed.

Incidence

Urethral diverticula occur in 0.02-6.00% of women
worldwide.®” For every 1 million women undergoing
pelvic surgery <0.01% are reported to have a urethral
diverticulum, the same is true of 4.7% of asymptom-
atic women admitted for gynaecological or obstetric
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Key points

= Urethral diverticula are rare outpouchings of the female urethra

= Urethral diverticula occur most commonly in parous women aged 30-60 years

= The most common presenting symptom is urinary incontinence

= Diagnosis is best achieved by clinical examination, T2-weighted MRI of the
pelvis and videocystometrography

= The most effective treatment is vaginal surgical excision

indications and 40% of women with unexplained lower
urinary tract symptoms seen in specialist clinics.”®
The incidence of urethral diverticula has been steadily
increasing in the USA for the past 30 years and increased
incidence has also been observed in the UK, with
74 diagnoses of urethral diverticulum recorded by hospi-
tal episodes statistics (HES) data in the 1998-1999 period
and 164 in the 2013-2014 period.’ This rise in diagno-
ses could be a result of increased awareness amongst
clinicians or, on the other hand, be a true increase in
incidence or a mixture of both.

Age at diagnosis

Urethral diverticula are most common in women
between the ages of 30 years and 60 years—with a mean
age of 36 years at time of diagnosis.!” Age at surgery is
increasing; one study showed an increase from a mean
of 41.6 years old +15.7 years between 1979 and 1988 to
amean of 49.4 years old + 14.8 years between 1989 and
1997." This observation might reflect a genuine increase
in age at onset, be related to an increase in age at first
pregnancy or be caused by an increase in time to diagno-
sis (which would contradict the theory that the increase
in incidence is related to increased awareness).

Parity at diagnosis

Parous women are more likely to experience urethral
diverticula than nulliparous women, 80% of cases are
in women who have given birth with a mean parity of
2.2 (range 1-6);'>'2 however, they do occur in nullipa-
rous women (20% of cases), and the very rare congeni-
tal urethral diverticulum can present at a very young
age, often in childhood (<12 years old), in patients who

a Seminal vesicles Bladder

Pubic
bone

Ventral

Prostate Urethra

Rectum

Scrotum

have no risk factors for acquired diverticula, but no data
exist on the proportion of cases that are congenitital
in nature.''* Pregnancy and/or vaginal delivery can
produce obstruction of the periurethral glands and result
in diverticulum formation.'>'¢

Pathogenesis

The overwhelming majority of urethral diverticula are
acquired; theoretically (as no developmental model
exists, and researchers have had to rely on histopatho-
logical study of urethral diverticula), they are caused by
rupture of chronically obstructed and/or infected peri-
urethral glands into the urethral lumen.'*'¢ Recurrent
infection of periurethral glands, vaginal birth trauma
and previous vaginal or urethral surgery (includ-
ing urethral bulking agents and midurethral tapes for
urodynamically proven stress urinary incontinence
[USUI]) are also risk factors for the development of a
urethral diverticulum.'”%!

The function of the periurethral glands is to secrete
mucins, which protect the urethra from the irritative and
potentially toxic effects of urine. These mucins also act
as a sealant within the urethra and contribute to urinary
continence. The glands are generally sited between
30 clock and 9 o’ clock within the submucosa of the
urethra, adjacent to a rich network of vascular spongy
tissue, predominantly within the distal two-thirds of the
urethra. They terminate in the paraurethral glands of
Skene which empty via 6-30 paraurethral ducts into the
distal third of the urethra (Figure 2).%

Very rarely, a urethral diverticulum is congenital in
origin, but the rarity of this presentation is unknown
as many series do not specify the type of diverticula
encountered. A congenital diverticulum generally
presents at a young age and arises as a consequence of
embryonic Gartner duct remnants, the faulty union
of primordial folds or persisting Miillerian rest cells.™*

Presentation

Classically, a patient with a urethral diverticulum is
thought to present with the ‘3 Ds'—dysuria, dyspareunia
and dribble (after micturition)—but this triptych only
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Figure 1 | The anatomy of the urethra. a | In men, and b | in women, highlighting the true anatomical ventral aspect of the

urethra in men and women.

672 | DECEMBER 2015 | VOLUME 12

www.nature.com/nrurol

© 2015 Macmillan Publishers Limited. All rights reserved



Bladder

Bladder
musculature

Urethra

Orifice of
periurethral
gland

Orifice of
paraurethral
(Skene) duct

Periurethral gland

Paraurethral
(Skene) duct

Orifice of paraurethral
(Skene) duct

Urethral orifice

REVIEWS

Urethra

Vagina

Figure 2 | The anatomy of the periurethral glands and the paraurethral glands of Skene in relation to the bladder and
urethra in women. a | The openings of the periurethral glands and the paraurethral glands of Skene into the urethra.

b | The location of periurethral ducts and paraurethral ducts of Skene in relation to the urethra. The function of the
periurethral glands is to secrete mucins, which protect the urethra from the irritative and potentially toxic effects of urine.
The glands are generally sited between 3 0’ clock and 9 0’ clock within the submucosa of the urethra, adjacent to a rich
network of vascular spongy tissue, predominantly within the distal two-thirds of the urethra. They terminate in the
paraurethral glands of Skene which empty via 6-30 paraurethral ducts into the distal third of the urethra.

occurs in about 20% of women.? In reality, patients can
present with a variety of nonspecific lower urinary tract
symptoms and a high index of suspicion is often required
for diagnosis.” Symptomatic patients generally present
between 30 years and 60 years of age with frequency
and/or urgency and post micturition dribbling (which
can coexist with other forms of incontinence, especially
stress urinary incontinence), dysuria, localized pain and
dyspareunia. Symptoms do not seem to correlate with the
size of the diverticulum—although this observation has
not been formally documented.

The most common presenting symptom of a patient
with a urethral diverticulum is that of urinary incon-
tinence, often in the form of postmicturition dribble
followed by (in order of prevalence) recurrent UTI, fre-
quency, urgency, dysuria and dyspareunia (Box 1). In up
to 30% of patients, urinary incontinence is the only pre-
senting symptom.?? Other presenting symptoms include
vaginal swelling, anterior vaginal discomfort, urethral
discharge, periurethral abscesses and acute urinary reten-
tion.?»*-* These symptoms can present acutely, most
commonly as a painful inflammatory mass on the ante-
rior vaginal wall, which is detectable close to the vaginal
introitus on examination of the vagina. Compression
of this mass can result in purulent discharge from the
external urethral meatus. The presence of blood in this
discharge should raise suspicion of a malignant change
or possibly calculi, especially if the anterior vaginal wall
mass is associated with hardness or induration on palpa-
tion. On rare occasions, a diverticulum can be a necrotic
ulcerated mass mimicking vaginal carcinoma.*

Voiding dysfunction and urodynamic abnormalities
are present at the time of diagnosis in at least 50% of cases
with equal incidences of stress urinary incontinence, urge
incontinence and obstruction (Box 2).3* The differen-
tial diagnosis for a urethral diverticulum includes any
potential causes of an anterior vaginal wall mass and/
or pain such as a paravaginal cyst, a vaginal cyst (also
known as Gartner duct cyst), an anterior vaginal wall
prolapse, a urethral mucosal prolapse, a benign urethral

lesion (such as, a leiomyoma, a lipoma, an ectopic caeco
[or blind-ending]-ureterocele inserting into the urethro-
vaginal septum or a urethral caruncle), along with all
potential causes of urinary incontinence, dysuria and dys-
pareunia (such as pelvic inflammatory disease and
endometriosis). This depth and breadth of possible
alternative diagnoses can lead to delays in diagnosis or
incorrect diagnosis and/or mistreatment (Box 2).24333

Women are often diagnosed after years of symptoms
and unsuccessful treatments, such as anterior repair for
perceived anterior compartment pelvic organ prolapse.
The mean diagnostic delay can be from 11-76 months
(range 1-266 months).?3*>-3

Diagnosis

The key to successful diagnosis of urethral diverticula
is to maintain a high index of suspicion. A complete
history including voiding symptoms, dyspareunia and
urethral or vaginal discharge should be obtained, supple-
mented by a bladder diary. Coexisting conditions such as
detrusor overactivity and USUI are common.

An anterior vaginal wall lump, positioned approxi-
mately on the midline, is present on examination in
52-90% of patients (Figure 3).2"** Fluid can be expressed
from this lump in up to 30% of cases confirming com-
munication. The anterior vaginal wall lump with the
urethra and, therefore, confirming the diagnosis of ure-
thral diverticulum.?"** A midstream urine sample should
be assessed to exclude or confirm UTI.

Cystourethroscopy, performed using a round-ended
cystoscope (without a beak), to enable dilatation of the
female urethra by irrigation, might show an ostium into
the diverticulum in up to 71% of patients but is often
an unrewarding procedure in the clinical setting as an
ostium is not often observed.* The sensitivity, specificity,
positive predictive value (PPV) and negative predictive
value (NPV) of cystourethroscopy have been reported as
33%, 100%, 100% and 42%, respectively.*’ Visualisation
of an ostium at time of cystourethroscopy can be
enhanced by digitally compressing the diverticulum to
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Box 1 | Presenting symptoms of urethral diverticula*

Symptoms and the percentage of patients who present

with these symptoms:

= Dysuria, dyspareunia and dribble (the ‘3 Ds’): 23%

= Vaginal swelling: 52-90%

= Postmicturition dribble: 62-72%

= Recurrent UTl: 7-57%

= Frequency: 22-50%

= Anterior vaginal discomfort: 0-48%

= Urgency: 22-36%

= Dysuria (alone and as part of 3 Ds): 31-36%

= Urinary incontinence (all forms except postmicturtion
dribble): 0-35%

= Dyspareunia (alone and as part of 3 Ds): 21-24%

= Urethral discharge: 0-13%

= Necrotic ulcerated mass: <1%

= Periurethral abscess:<1%

= Acute urinary retention:<1%

*See references 1-5,8-10,12-21,23,24,26-36,38,40,43,50,
53,54,56-60,71-75.

Box 2 | Differential diagnosis of urethral diverticula*

Diagnoses

= Anterior pelvic organ prolapse

= Skene gland cysts

= Vaginal cyst

= Ectopic ureter

= Leiomyoma of the urethra

= Melanoma

= Fibroepithelial polyp

= Endometriosis

= Urethral caruncle

= Urethral mucosal prolapse

= Interstitial cystitis/painful bladder syndrome/
urethral syndrome

= Stress urinary incontinence

= Urge urinary incontinence

= Frequency and/or urgency

= Sensory urgency

= Urethral carcinoma

= Vaginal carcinoma

= Wegener granulomatosis

*See references 1,2,5,8,10,12,16-21,23,24,26-34,36,38,40,
43,50,52,54,58,59,72,75.

extrude pus into the lumen of the distended urethra.
Cystourethroscopy also enables assessment of the
relationship between the ureteric orifices and the diver-
ticulum and endoscopic placement of protective ureteric
stents at the time of definitive excision if the diverticulum
is of such a size that it encroaches upon the trigone.

A micturating cystourethrogram (MCUG) with or
without positive pressure urethrography (PPU) is diag-
nostic in 55-87% of women and provides information
on the size of the diverticulum in 72% of cases but does
not reliably provide details on the configuration and site
of communication. MCUG = PPU is also invasive and,
in the case of PPU, uncomfortable.?>*® PPU requires
simultaneous obstruction of the bladder neck and exter-
nal urethral meatus using specially designed catheters.
The procedure is time consuming and no longer used
in routine clinical practice owing to concerns related to

artefactual overdiagnosis and the sequelae injection of
a radiocontrast agent under pressure (resulting in pain,
extravasation and fibrosis).***!

Ultrasound techniques including transvaginal ultra-
sonographic scanning (TVUSS), contrast-enhanced
TVUSS, transrectal ultrasonography and transperi-
neal ultrasonography have been reported, with varying
degrees of success (up to 66% overall).?* Urethral diver-
ticula are imaged as anechoic or hypoechoic lesions with
transmission of signal through the diverticulum. As with
all ultrasound techniques, visualization is operator-
dependent and somewhat subjective. Ultrasound does
not give good definition of deeply sited soft-tissue struc-
tures and of intraurethral and/or periurethral masses and
is not the technique of choice for imaging urethral diver-
ticula or indeed periurethral lesions in general, although
it has been reported to be superior to a videocysto-
metrogram in demonstrating the extent and location of
the diverticula.*?

Videocystometrography (or videourodynamics) is
diagnostic in 62-95% of patients (Figure 4).2* It also
provides additional information regarding pre-existing
bladder dysfunction including USUI, which is present in
up to 49% of cases.?"*

MRI is the most accurate method of diagnosis for
urethral diverticula. It enables detailed classification,
as it provides information on location, number, size,
configuration and site of communication of the diver-
ticula and has the advantage of not exposing the patient
to ionizing radiation. The sensitivity, specificity, PPV and
NPV of MRI have been reported as 100%, 83%, 92%
and 100%, respectively.*>** T2, fine-section, postvoid
pelvic MRI has obtained pre-eminence in the assess-
ment of the configuration of urethral diverticula with
the development of transverse MRI classification cat-
egories of simple, horseshoe and circumferential diver-
ticula. Sensitivity and specificity of this technique are
both approaching 100% and intraobserver agreement
is reported as 93% in diagnosing urethral diverticulum
(Figure 5).”7#%* Gadolinium contrast-enhanced MRI has
been advocated by some groups to improve the diagno-
sis of site of communication but has not been compared
with standard postvoid T2 imaging.*

MRI is the best imaging modality for the diagnosis of
urethral diverticula but interpretation of scans requires
expertise. A case series published in 2010 highlighted
possible areas of confusion including: major discrepan-
cies in surgically assessed versus MRI-assessed diver-
ticulum anatomy in 7% of cases, diagnostic errors,
which included a Bartholin cyst, a sterile abscess and
changes after collagen injection being misdiagnosed
as a urethral diverticulum, failure to diagnose an exist-
ing urethral diverticulum in 7% of cases and failure to
diagnose cancer in the diverticulum in 5% of 41 cases.*
These findings could represent a problem with MRI-
based diagnosis or a problem with interpretation of
scans, which is more likely. Performance of T2 pelvic
MRI immediately after voiding to diagnose a urethral
diverticulum is of upmost importance, to maximize
chances of urine in the diverticulum, and should be

674 | DECEMBER 2015 | VOLUME 12

www.nature.com/nrurol

© 2015 Macmillan Publishers Limited. All rights reserved



Figure 3 | A urethral diverticulum on clinical examination
before surgery.

interpreted by an expert radiologist with an interest in
female urology. Differential diagnoses of cystic urethral
lesions and/or periurethral masses by MRI include a ure-
thral diverticulum, an ectopic ureter, a Skene gland cyst,
a vaginal cyst, urethral carcinoma, leiomyoma, mela-
noma, a fibroepithelial polyp, endometriosis, urethral
caruncle and urethral mucosal prolapse.*

In 2014, voiding cystourethrography using CT was
evaluated for diagnosis and classification of urethral
diverticula.* This method enables transverse classifica-
tion into simple, horseshoe and circumferential subtypes
along with providing excellent detail with regards to the
site and size of the ostium of communication between
the urethra and the diverticulum. The location of the
diverticulum in relation to the urethral sphincter is
important, as the diverticulum could compromise the
function of the sphincter and cause urinary incontinence
as a presenting symptom or might indicate the likeli-
hood of new-onset USUI after excision of the diverticu-
lum (with diverticula that have large openings into the
sphincteric region of the urethra, especially away from
the 6 0’ clock position, being more likely to result in USUT
after excision).¥

REVIEWS

Classification

In 1993, Leach et al.* proposed the clinical and imaging
classification system L/N/S/C3 for urethral diverticula in
which ‘L refers to the location of the diverticula on the
urethra (distal, mid or proximal, with or without exten-
sion beneath the bladder neck), ‘N’ refers to the number
of diverticula (single or multiple) and ‘S’ to the size of
the diverticula in centimetres. ‘C3’ refers to three
aspects of the diverticulum: its configuration (single,
multiloculated or horseshoe) its site of communica-
tion with urethra and the continence of the patients (for
example, whether they have pre-existing genuine stress
urinary incontinence). However, this classification has
not been widely adopted owing to its complexity, and
most clinicians classify urethral diverticula into simple
or complex,*** or according to transverse MRI con-
figuration as simple, horseshoe or circumferential.’”*
A classification of complex is given if the diverticulum
is proximally sited, loculated, >3 cm in diameter in any
plane, associated with previous pelvic or vaginal surgery,
is horseshoe or circumferential on transverse MRI or if
multiple diverticula are present.®*!

Natural history

The natural history of urethral diverticula is mostly
unknown. The main consequences of no treatment seem
to be the persistence of presenting symptoms, in particu-
lar recurrent UTIs, urinary incontinence or frequency
and/or the development of infection, abscess formation or
stone formation within the diverticulum.*>*>* Malignant
change has been reported in 3-9% of patients in larger
series, with 100 cases of malignant change reported in
60 years, but not all cases are reported in the literature
so the true rate is not known.?**** The types of cancer
reported have been transitional, squamous, clear cell,
adenocarcinoma or high-grade poorly differentiated.>*”

Other associated pathological changes that have been
documented include chronic inflammation and peri-
glandular fibrosis (which can be associated with thin-
ning and/or loss of urethral and bladder epithelium),
chronic cystitis and cystitis cystica.”® Squamous meta-
plasia, adenomatous metaplasia, cystitis glandularis and
nephrogenic adenoma (a benign entity) have also been
reported to occur within a considerable proportion of
diverticula, but these reports are infrequent.>>>

Inflammation and associated pathological changes are
exacerbated by the presence of stones within the diver-
ticulum. Calcium oxalate and calcium phosphate stones
occur in up to 10% of urethral diverticula (Figure 6) and
are thought to be a consequence of urinary stasis within
the diverticulum.*

Suspicion of carcinoma is best investigated with
gadolinium-enhanced MRI followed by transvaginal
trucut biopsies of the diverticulum. Once diagnosed,
treatment of cancer is generally exenterative (with radical
excision of the urethra, bladder, uterus, anterior vaginal
wall and formal pelvic lymphadenectomy) owing to the
propensity for local spread through the thin diverticulum

wall. Prognosis is very poor with death occurring in up
to 40% of affected patients.

Figure 4 | A videocystometrograph for diagnosis of a urethral diverticulum.
a | The diverticulum during voiding. b | The diverticulum after voiding.
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Figure 5 | A urethral diverticulum on T2-MRI transverse section. In each case
the diverticulum is white. a | A simple diverticulum. b | A horseshoe diverticulum.
¢ | A circumferential diverticulum.

Malignancy might develop as a spectrum of changes
resulting from premalignant lesions—villous adenoma,
intestinal metaplasia and high-grade dysplasia have
all been described in cases of urethral diverticulum
supporting this hypothesis.®®%> Benign tumours, such
as leilomyoma and nephrogenic adenoma, have also
been described.” ¢

Treatment

Many treatments have been described for the manage-
ment of urethral diverticulum ranging from endoscopic
aspiration to open abdominovaginal excision.

Short term results of case series of minimally inva-
sive and minimally effective treatments (in terms of
cure of urethral diverticulum and resolution of symp-
toms) such as fulguration,”*** endoscopic deroofing
and marsupialisation (of a distal diverticulum only)
have been published and these techniques might be of
use in high-risk patients, including pregnant women or
surgery-averse patients.” The numbers of participants
in these case series are small and no long-term or even
medium-term results are available to suggest that these
are not effective treatments in the medium and long
term. Thus, no conclusions can be drawn other than to
note that they exist as techniques and might be applicable
in difficult situations.

Figure 6 | An excised urethral diverticulum containing calculi.

In cases of an acute infection of a urethral diverticu-
lum, treatment should be limited to appropriate anti-
biotics, as guided by discussion with a microbiologist,
and subsequent incision and drainage of the diverticu-
lum should be performed if the infection fails to settle
or an abscess forms. Any further definitive treatment
should be deferred for a minimum of 3 months to allow
complete resolution of all associated inflammation.

The most effective form of treatment is transvaginal
surgical excision via an anterior vaginal wall inverted U
or midline incision, with excision of the diverticulum
and three-layer closure with or without a Martius labial
fat pad or a vaginal flap. This technique has a reported
83-97% success rate.*?">* Vaginal excision of a urethral
diverticulum aims to dissect and excise the diverticulum,
with identification and formal closure of the ostium (or
all the ostia if multiple diverticula are present) that con-
nects the diverticulum to the urethra with a layered, well
vascularized and watertight closure with or without an
interpositional flap (a Martius labial fat pad).

The procedure for performing a vaginal excision of a
urethral diverticulum comprises several steps: following
review of preoperative imaging (MRI and videocysto-
metrogram) and the WHO safety checklist, prophylactic
antibiotics (such as gentamicin and a combination of
amoxicillin and clavulanic acid) are given. An initial
rigid cystourethroscopy is performed to exclude any
coexisting bladder pathology, to assess the relationship
of the ureteric orifices to the diverticulum and to identify
the ostium of the urethral diverticulum into the urethra if
possible. If required, 5 French open-ended ureteric cath-
eters (also known as Pollack catheters) can be inserted to
identify the ureters perioperatively. A 16 French urethral
catheter is then inserted to drain the bladder and enable
visualization of the lumen of the urethra. Following
infiltration of the overlying vaginal wall with local anaes-
thetic containing adrenaline (at a concentration of 1 in
200,000), an anterior vaginal wall incision is made, which
is centred vertically in the midline (if a Martius labial fat
pad interposition is to be used) or, more classically, an
inverted U-shaped incision centred horizontally over the
midpoint of the diverticulum is performed (if the likeli-
hood that tissue interposition will be required is low).
The periurethral tissues and the external (vaginal) aspect
of the diverticulum wall are then carefully dissected until
the lateral aspect of the anterior-most projection of the
diverticulum bilaterally has been identified (Figure 7a).
For smaller diverticula, the plane between the inner (ure-
thral) aspects of the diverticulum wall is then developed
to enable identification of the area or areas of communi-
cation (the ostium or ostia of the diverticulum). For
larger, more complex diverticula, this dissection can be
aided and advanced by incising the vaginal aspect of the
diverticulum wall in the midline, to enter the diverticu-
lum. Identification of the lateral and anterior limits of the
diverticulum along with the ostium of the diverticulum
from within is then possible (Figure 7b). Next, the plane
between the urethra and the inner aspect of the diver-
ticulum wall (the urethral aspect) can be developed and
the diverticulum excised in two halves.
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Figure 7 | Operative excision of a urethral diverticulum with a Martius fat pad interposition. a | Exposure of a urethral
diverticulum following midline incision of the vagina and dissection between the anterior vaginal wall and the dorsal aspect
of the diverticulum. b | Lateral mobilisation of the diverticulum, the dorsal aspect of the distal urethra is visible above the
diverticulum. ¢ | The incision and blood supply for a right Martius fat pad. d | Completion of the harvest of the Martius fat
pad on the inferolateral pedicle. e | The Martius fat pad is then sutured over the dorsal aspect of the urethra after excision
of the diverticulum and closure of the urethral ostium.

A three-layer closure is performed—either of the ure-
thral wall, the periurethral fascia and the vaginal mucosa
or of the urethral wall, the Martius labial fat pad and
the vaginal wall—with absorbable suture material (such
as 4/0 or 5/0 VICRYL® [polyglactin 910] [Johnson &
Johnson, USA] for the urethra and 3/0 VICRYL® for the
other layers) (Figures 7c-7e).*"*” The aim of this closure
is to avoid overlapping suture lines and reduce the risk
of subsequent urethrovaginal fistula formation. Martius
fat pad interposition is advocated in all patients by some
clinicians including ourselves®*“® owing to its minimal
morbidity and ease of harvest, others suggest that it is
used for patients with large urethral wall defects after
the excision and/or a large diverticulum and also for
complicated repairs and those with concomitant SUL®

At the end of surgery, a small (20-30 cm) vaginal pack
is inserted to aid with haemostasis (larger packs cause
greater patient discomfort without any marked addi-
tional benefits over the small packs) and is removed on
day 1 or day 2. If a Martius labial fat pad is harvested,
a small vacuum drain such as a Mini-Vac® (Romsoms,
India) is inserted at the end of surgery to drain any
subsequent haematoma and eliminate dead space and
also removed on day 1 or day 2. The urethral catheter
remains in place for 10-21 days (depending on surgeon
preference and/or the complexity of the repair). Our
routine practice is to confirm healing with a pericatheter
urethrogram at 21 days after surgery and remove the
urethral catheter. If healing is not confirmed the cath-
eter is left in situ and the urethrogram repeated at weekly
intervals until healing is confirmed. Other groups simply
remove the catheter at an arbitrary time after surgery,
which varies from 1 week to 3 weeks.?>*? Removal of

a urethral catheter too early, without confirmation of
healing, possibly accounts for early recurrence of diver-
ticula and might increase the risk of urethrovaginal
fistula development. Length of stay in hospital for
patients after surgery was around 3.2 days £ 1.7 days in
1997 reducing to 0 days (interquartile range [IQR] 0-1)
in 2012 (although this study is likely to have reported
on predominantly small simple diverticulum given the
short operating time reported, so potentially under-
estimates the overall hospital stay.!*® Length of stay is
variable and depends on many factors including funding
method of health care (with shorter stays in self-funded
or private-insurance based systems), patient expecta-
tions, patient age, comorbidities and the level of com-
munity and family support as well as size and complexity
of the urethral diverticulum.®-7

The posterior approach to the urethral diverticulum
and the urethra (at 6 0’ clock) minimizes damage to the
horseshoe-shaped rhabdosphincter overlying the urethra
anterolaterally. An alternative approach of urethral tran-
section with end-to-end anastamosis has been described
for the management of complex diverticulum but has
not been widely adopted, probably owing to the fact
that few (if any) situations exist in which excision of a
diverticulum is not possible using standard means and
complete transection of the female urethra at sphincteric
level presents a considerable risk of new onset USUL*¢

Factors associated with worse outcomes in terms of
recurrence of diverticula, new onset USUT or urethro-
vaginal fistula development are a horseshoe or cir-
cumferential configuration, >3 cm size and having a
proximal location.” Simultaneous insertion of a pubo-
vaginal sling or tape for SUI has been advocated by
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Box 3 | Long-term complications of diverticulum excision*

Complications and their prevalence

= New-onset stress urinary incontinence: 8-49%
= Persistence of dysuria: 0-26%

= Persistence of recurrent UTl: 0-23%

= Recurrence: 0-22%

= New-onset urgency: 0-13%

= Urethrovaginal fistula: 0-8%

= Urethral stricture: 0-2%

*See references 1-5,8-10,12-21,23,24,26-36,38,40,43,50,
53,54,56-60,71-79.

some authors who report complete continence follow-
ing combined excision of urethral diverticula and inser-
tion of pubovaginal sling.”” Others feel this approach is
overtreating the majority of patients who do not suffer
new-onset USUI after excision of a urethral diverticu-
lum and also those with pre-existing USUT in whom
USUI resolves after diverticulum excision (up to 50%
of patients with pre-existing USUI). The majority of
surgeons advocate initial excision of the urethral diver-
ticulum and subsequent reassessment of symptoms
before proceeding with SUI surgery if it is indicated.”*"*
Recurrence after excision depends on the complexity of
the diverticulum. A diverticulum is labelled complex if
it is proximally sited, loculated, >3 cm in diameter in any
plane, associated with previous pelvic or vaginal surgery
or is horseshoe or circumferential on transverse MRI or
if there are multiple diverticula.”>”* Clinical recurrence
is associated with all of these factors with the excep-
tion of loculation.”>” Interestingly, previous excision of
urethral diverticulum does not seem to be a risk factor
for recurrence, as weakness or narrowing at the site of
previous excision would logically be risk factors for
recurrent diverticulum.” Transverse MRI is useful in
predicting both clinical and MRI-diagnosed asymptom-
atic recurrence.® Clinical recurrence following exci-
sion of a simple diverticulum has not been specifically
documented but has been reported in up to 20% of
patients after excision of a circumferential diverticu-
lum; however, no data have been published concerning
clinical recurrence after excision of a horseshoe diver-
ticulum.” MRI-diagnosed recurrence, which includes
both asymptomatic and symptomatic recurrence, is
much more common and occurs in 33% of patients with
horseshoe diverticulum and 66% of patients with cir-
cumferential diverticulum, but no recurrence of simple
diverticulum after excision has been reported using this
technique.® Up to 86% of patients have their presenting
symptoms relieved after surgery with the prevalence of
urgency and frequency reduced from 60% to 16% and
dyspareunia reduced from 56% to 8%.”>7* Recurrent
UTTIs and dysuria can persist in up to 23% and 26% of
patients, respectively.”>”

Complications of surgery

The acute complications of urethral diverticula surgery
are those that are common to all vaginal surgery and
include pyrexia in 0-8% of patients, UTI in 4-40% of
patients, vaginal bleeding in 4-10% of patients and

acute retention in 4-12% of patients.****”>”> Long-term
complications include clinical recurrence, urethral stric-
ture, urethrovaginal fistula, urgency and new-onset SUI
(Box 3).22247274 New-onset SUI is the most common
considerable long-term complication and has been
reported in as many as 50% of patients in some series;
however, most authors report new-onset SUI in a much
lower percentage of patients (8-29%).7277 This compli-
cation settles with time and conservative treatment in
the majority of women, with surgical treatment required
in only 4-10% of cases. An increased risk of new-onset
USUI seems to exist if the diverticulum is proximally
located and/or of a large size (>3 cm) and/or of a circum-
ferential configuration according to MRL.7>"7A measure
of the overall efficacy of urethral diverticulum excision
surgery with its relative paucity of serious adverse effects
is the finding that 92% of patients would recommend
excision of urethral diverticulum to a friend.”>”®

Common treatment dilemmas

Management of the asymptomatic diverticulum
Management of an asymptomatic diverticulum is
entirely by patient choice. The limited information that
is available about the natural history of a urethral diver-
ticulum should be discussed with the patient, in particu-
lar the reported incidence of progression to malignancy
in up to 9% of cases.”>**** The potential adverse effects
of treating and of not treating should also be detailed to
enable a fully informed decision. Those patients elect-
ing to have no treatment should be followed up with an
annual MRI and clinical examination, for future deline-
ation of the natural history of urethral diverticula and
also owing to the potential risk of malignant changes.

Diverticula and pregnancy
Little data exist to guide the patient and clinician with
regards to the optimal mode of delivery for the preg-
nant patient with a urethral diverticulum or one who
has had surgical treatment for a urethral diverticulum.
A pre-existing urethral diverticulum can enlarge during
pregnancy (and conversely involute after pregnancy),
causing pelvic dystocia, especially if it is associated with
acute urinary retention.”® Resection or incision and
drainage (essentially creating a urethrodiverticulovaginal
fistula) might be required during pregnancy to enable
vaginal delivery.”®”® No other treatments for urethral
diverticula during pregnancy have been reported and
an endoscopy would be extremely difficult after week 8
of the pregnancy, owing to anatomical changes caused by
the enlarged uterus. Diathermy should also be avoided.
Pregnancy following excision of a urethral diver-
ticulum might be best delivered by Caesarean section
owing to the risk of urethrovaginal fistula formation (if
the second stage of labour is prolonged) and of damage
to the vascular supply to a Martius labial fat pad if it
was used at time of original diverticulum excision. The
choice of whether to undergo a Caesarean section rests
solely with the patient after the potential risks, along-
side the advantages and disadavantages, of vaginal
and Caesarean delivery have been discussed. Again,
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16.

note should be kept of patients electing to have vaginal
delivery and follow-up clinical examination and/or
MRI performed to review outcome with regards to the
urethral diverticulum.

Managing pre-existing SUI

De novo SUI requiring treatment occurs in up to 29%
of patients, whereas pre-existing SUI resolves after
excision of a urethral diverticulum in 50-100% of
women.*”¢ In an attempt to avoid any persistent SUI,
simultaneous anti-incontinence procedures have been
performed with diverticula excision, resulting in reso-
lution of SUI in 78% of patients.”” The persistence of
pre-existing stress incontinence is, therefore, 0-50% in
patients who receive diverticulectomy excision alone
compared with 22% in those who have simultaneous
procedures and, on balance, diverticulectomy alone
should be favoured.
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Conclusions

Female urethral diverticulum is a rare, but increasingly
common, clinical entity that is difficult to diagnose.
Diagnosis is best achieved by clinical examination and
T2-pelvic MRI in combination with videocystometro-
graphy and best treated by vaginal surgical excision,
which is successful in almost 100% of patients and
gives high patient satisfaction. Clinical symptomatic
recurrence is dependent on MRI-based classification
and occurs in 20% of patients with circumferential
diverticula but not in patients with simple diverticula.
New-onset SUT occurs in 8-29% of patients and urethro-
vaginal fistula in 0-8% of patients after surgical excision.
The mechanism of development of new-onset SUT after
excision of the diverticulum should be investigated
and preventative strategies or techniques to avoid this
complication should be developed to improve patient
outcomes following surgery.
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