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Abstract

Background. Our aim was to evaluate our
four and a half year single-center experience
with interposition of small intestinal submu-
cosa (SIS) in transvaginal urethral divertic-
ulectomy. 

Design and methods. We reviewed the
records of all patients who underwent a trans-
vaginal diverticulectomy at our center between
September 2006 and December 2010. Collected
data included demographic details, symptoms,
diagnosis, treatment, follow-up, and outcome.
Mean time of follow-up was 127 days.

Results. Twelve consecutive patients were
identified. Mean age was 36 years. Most
reported symptoms were a vaginal mass and
pain, recurrent urinary tract infections, and
urinary stress incontinence. At physical exam-
ination a vaginal mass was palpated in all
cases. In two out of seven patients cys-
tourethroscopy showed the diverticulum.
Magnetic resonance imaging was diagnostic
in five out of ten patients who underwent this
examination. In all patients a transvaginal
diverticulectomy with SIS interposition was
performed. In one patient the postoperative
course was complicated by a minor postopera-
tive bleeding that needed re-intervention. Two
patients developed de novo urinary stress
incontinence after surgery. No symptoms of
diverticulum recurrence, urethrovaginal fistu-
la, urethral stricture or voiding difficulties
were reported. 

Conclusions. We conclude that SIS is effi-
cient and safe to use as interposition graft in
transvaginal urethral diverticulectomy. 

Introduction

Female urethral diverticula (UD) are a rare
urological entity. Lately the incidence is
increasing due to a greater awareness and bet-
ter imaging methods. In most cases diagnostic
delay exists, this shows that many urologists
and gynaecologists are still not familiar
enough with UD. Another contributing factor

to this delay is the variable clinical presenta-
tion and the fact that the symptoms are often
only intermittently present. Various nonspecif-
ic symptoms are reported, i.e. dysuria, dyspare-
unia, post-void dribbling, recurrent urinary
tract infections (UTI), urethral discharge, fre-
quency, and urgency. Diagnosis is often made
by detailed history-taking and thorough clini-
cal examination. Because of its detailed
anatomical description, magnetic resonance
imaging (MRI) is considered the most accu-
rate imaging method.1-4 Nevertheless, voiding
cystourethrography (VCUG), cystourethro -
scopy, and transvaginal ultrasound are also
used as a diagnostic tool. The treatment
modality of choice is transvaginal diverticulec-
tomy.1-3,5,6 In some publications the use of an
autologous tissue interposition graft is
described, i.e. a Martius fat pad,1,3,5 bulbospon-
giosus muscle,1 and vaginal flap.3,7 Small intes-
tinal submucosa (SIS) is an acellular biologic
graft harvested from porcine small intestinal
submucosa. It is commercially available
(Surgisis®, Cook Biotech) and approved for
human use. The treatment of Peyronie's dis-
ease, correction of hypospadias, correction of
severe penile chordee, and penile reconstruc-
tions are some of the urological applications in
which it is since long time applied.8-12 In this
publication we report on four and a half year
single-center experience in transvaginal diver-
ticulectomy with interposition of SIS and
review the recent literature.

Design and Methods

We performed a retrospective review of the
medical records of all patients who underwent
a transvaginal urethral diverticulectomy at our
center between September 2006 and
December 2010. The following data were col-
lected: demographic details, date of first pres-
entation, symptoms, duration of symptoms,
previous treatment, findings on physical
examination, date and method of diagnosis,
date and details of surgical repair, pathology
report, duration of follow-up, and outcome.

UD was defined as a localized outpouching in
the anterior vaginal wall connected with the
urethra through a usual narrow diverticular
neck. 

All patients are operated by the same recon-
structive urologist. The patient is placed in dor-
sal lithotomy position. First generation
cefalosporines and metronidazole profylaxis is
provided intravenously. The labia majora are
spread and a transurethral catheter (14-Fr Foley
catheter) is inserted. An inverted U-shaped
incision is made in the anterior vaginal wall
over the diverticulum (Figure 1). The diverticu-
lum is dissected from the surrounding tissue
and communication with the urethra is identi-

fied (Figure 2). After resection of the diverticu-
lum, the urethral lesion is closed over the
catheter with polyglactin sutures (Figure 3).
Subsequently, the SIS graft is tailored, mois-
tened, and placed in the space between the ure-
thral and the vaginal wall (Figure 4). Next, the
anterior vaginal wall is closed over the biomate-
rial. Finally, a vaginal tampon with estrogen gel
is inserted during 24 h. Antibiotic profylaxis is
maintained during 48 h whereupon the patient
is discharged with the catheter in situ. Except
for two patients, all underwent a VCUG before
removing the catheter approximately ten to
fourteen days postoperative. 

Results

Twelve patients underwent transvaginal ure-
thral diverticulectomy at our center between
September 2006 and December 2010. Mean age
was 36 years (range 21-54 years). Seven patients
(58%) presented with a combination of a ure-
thral/vaginal mass and discomfort. Five patients
(42%) complained of recurrent UTI, four (33%)
of urinary stress incontinence (SI). Three
patients (25%) presented with urethral loss of
old blood or pus and two patients (17%) had addi-
tional complaints of dysuria, frequency and
urgency. Mean duration of the symptoms was 21
months (range 1-85 months). At vaginal exami-
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nation a mass in the anterior vaginal wall was
palpated in all patients. In five cases meatal loss
of pus and urine occurred when palpating the
mass. Seven patients underwent a cys-
tourethroscopy. In two patients this exam
revealed the diverticular orifice, in the five oth-
ers no abnormalities were found. Ten patients
underwent a MRI of the pelvis. In half the
patients (5/10), the test was diagnostic and
anatomical details were described. In two
patients the lesion was described as a parau-
rethral cyst (Figure 5), and in two of the remain-
ing patients it was unclear whether a connection
with the urethra existed. Finally, in one patient
no abnormalities were seen because the divertic-
ulum drained spontaneously a few days before
the MRI. The mean diameter of the diverticula
was 2.4 cm (range 1-3 cm). The mean time
between the first visit and diverticulum diagno-
sis was 30 days (range 0-94 days). In all patients
a transvaginal diverticulectomy was performed
by the same reconstructive urologist. SIS bioma-
terial was used as interposition graft between
the urethral and vaginal wall. One patient devel-
oped a postoperative bleeding that needed revi-
sion the same day. During the reoperation the
SIS graft was removed and a haemostatic patch
(TachoSil) was used. No new SIS graft was
inserted. Further postoperative course was
uneventful. The mean duration of transurethral
catheterisation was 12 days (range 2-22 days).
Ten patients underwent a VCUG before removal
of the catheter. In all but one case the pathology
report confirmed the diagnosis of UD. In one
patient only fibrotic tissue was found microscop-
ically. This finding correlates with her history of
multiple severe UTIs before diverticulectomy.
The mean time of follow-up after diverticulecto-
my was 127 days (range 10-539 days). No com-
plaints of urethrovaginal fistula, urethral stric-
ture or voiding difficulties were reported; neither
symptomatic diverticulum persistence or recur-
rence. Two patients (16.7%) developed de novo
urinary SI (Table 1). In these patients an expec-
tative approach was followed but since persist-
ence of the incontinence and no benefit from
physiotherapy, a suburethral sling procedure was
planned in these patients. In all four patients
with pre-existing SI, the incontinence resolved
after diverticulectomy. One patient no longer had
SI but complained of transient urgency postoper-
ative (Table 1). Anticholinergics were adminis-
tered with good results.

Discussion

UD is a rare urological problem with various
clinical presentations. It is not surprising that
diagnosis is often delayed because of the wide
range of subtle and transient symptoms. In the
series presented here the most reported symp-
tom was perineal discomfort due to a urethral

or vaginal mass, followed by recurrent UTI and
urinary SI. The mean interval between the first
presentation and the diagnosis was 30 days
(range 0-94 days) which is rather short in
comparison to other studies.13,14

In all patients in our series the UD was pal-
pable as a vaginal mass. In other publications
this percentage was not so high.1-3,5,13,15 In only
42% pus or urine emerged from the meatus by
palpation of the UD. Although pathognomonic,
this sign is only found in a minority.2,3,5,14 A

Article

Table 1. Pre- and postoperative symptoms.

Symptoms Preoperative Postoperative
no. of patients (%) no. of patients (%)

Urethral/vaginal mass/discomfort 7 (58.3) 0
Recurrent UTI 5 (41.7) 0
Urinary SI 4 (33.3) 2 (16.7)
Loss of old blood/pus 3 (25) 0
Dysuria 2 (16.7) 0
Frequency/urgency 2 (16.7) 1 (8.3)
UTI, urinary tract infection; SI, stress incontinence.

Figure 1. An inverted U-shaped incision is
made in the anterior vaginal wall over the
diverticulum.

Figure 2. The diverticulum is dissected and
resected and communication with the ure-
thra is identified.

Figure 3. The urethral lesion is closed over
the catheter with polyglactin sutures.

Figure 4. The small intestinal submucosa
graft is tailored and placed in the space
between the urethral and the vaginal wall.

Figure 5. Urethral diverticulum described
as a paraurethral cyst on magnetic reso-
nance imaging.
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possible explanation for this low percentage
can be a very narrow communication between
the UD and the urethra or the fact that the UD
is not filled with urine during physical exami-
nation.14

To confirm the diagnosis of UD a MRI of the
pelvis was performed in ten patients. Because
of its detailed anatomical description of the
diverticular sack and its relation to the sur-
rounding tissue many authors consider MRI as
the imaging method of choice.1-4 Despite this,
the diverticular neck is infrequently visualized
on MRI. In a recent publication of Chung et al.
MRI had an error rate of 24.4%.4 One of their
explanations for the diagnostic errors was that
the small connection between the UD and the
urethra may not always be filled with fluid,
making it difficult to detect. Another reason is
the fluctuating size of UD. When the diverticu-
lum just drained it may be too small for MRI
sensitivity or may not be filled with liquid and
may not be visualised therefore.4 In our series
the error rate was even higher (50%). In many
centers surface and endorectal coils are used
with improved sensitivity. 

Different surgical techniques are described
to treat UD. Spence and Duckett described the
technique of extensive marsupialisation that
resulted in an elongated urethrovaginal fistu-
la.16 Diverticulum recurrence, vaginal voiding,
and spraying of urine with micturition are fur-
ther complications of this procedure.17 Turner-
Warwick and Chapple favor performing a
transvaginal diverticulectomy with immediate
sphincter reconstruction, as they state that all
UD are associated with a local sphincter defi-
ciency and, consequently, an inherent intrinsic
sphincter weakness even if the patient is con-
tinent.18

Other previously described techniques are
endoscopic incision or resection,19 incision
and packing of the diverticular cavity20 or peri-
urethral injection of Polytef paste adjacent to
the diverticulum.21 Since most diverticula con-
tain infected material, there exists a consider-
able risk of infection with these synthetic
materials.17 Nevertheless, nowadays the stan-
dard treatment modality is surgical excision:
transvaginal diverticulectomy with or without
interposition of tissue between the vaginal and
urethral wall.1-3,5,6,22,23 Multiple authors describe
the use of a Martius fat pad,1,3,5 bulbospongio-
sus muscle1 or a vaginal flap3,7 as interposition
graft. In our center, we started to use SIS inter-
position in transvaginal diverticulectomy in
2006. This because we were never able to find
the distinct peri-urethral tissue layer, in con-
trast to the surgical descriptions which
describe the importance of this layer to prevent
against complications such as urethrovaginal
fistula. SIS is easy to handle and place because
it can be cut, rolled or folded to accommodate

the clinical requirements. This makes its use
less time-consuming than harvesting an autol-
ogous tissue interposition graft. That there are
no associated comorbidities from harvesting
techniques, is an additional advantage.
Moreover, the fact that there is no persistent
foreign material makes it very safe to use. 

In case of preoperative urinary SI one may
consider concomitant anti-incontinence proce-
dures at diverticulectomy. Different opinions
are available in literature. Some authors per-
formed simultaneous sling procedures with
good results,3,5,22,24 while others prefer to delay
this procedure until the tissue is healed and
primary outcome can be evaluated.1,6,7,13 When
delayed, it can be reevaluated whether addi-
tional procedures are still necessary since in
some patients the urinary leakage named SI
preoperatively is rather post-void dribbling
associated with the diverticulum. Therfore, we
also prefer to delay any incontinence proce-
dures. Another reason to delay additional sur-
gery until reevaluation is that the SIS interpo-
sition graft can also act as a tensionless subu-
rethral sling.  

In the literature de novo SI after transvagi-
nal diverticulectomy is reported in 1.7-49% of
the cases.5,7,22,23 This great disparity is due to
the different definitions and the fact that pre-
operative urinary leakage and postvoid drib-
bling may be confused with SI making it very
difficult to correctly determine the rate of de
novo postoperative SI.23 A recent study of Stav
et al. reported an incidence of de novo SI of
16%.5 They encountered a size above 3 cm and
a proximal location of the diverticulum to be
significantly associated with the development
of de novo SI postoperative.5 In their series
only one patient (4%) needed surgical treat-
ment for her incontinence, in the other
patients the SI was only mild and not bother-
some.5 In the series of Ingber et al. and Lee et
al. 10% needed subsequent anti-incontinence
surgery.6,23 Although we did not found a rela-
tionship with size, in the current series, we
found a similar incidence of de novo SI
(16.7%). Contrary to Stav et al., in the current
series both patients with de novo SI are
planned for suburethral sling procedure
because of persistent bothering complaints. 

Besides de novo SI, other postoperative
complications reported in the literature are
persistence or recurrence of the diverticulum,
development of urethrovaginal fistula and ure-
thral stricture, persistent irritating voiding
symptoms, urethral pain and dyspareunie.1,5-

7,14,22,24 None of our patients complained about
these. In many cases postoperative fistula
development or recurrent diverticulum leads to
reintervention. Because previous procedures
increase the amount of surgery-related fibro-
sis the results of these re-interventions are

often disappointing. Moreover Ljunqvist et al.
state that repeated surgery is the most impor-
tant cause for long-term residual symptoms.7

This demonstrates that the first operation is
the most important one. Because the SIS graft
provides an additional strength to the repair,
we suggest using a SIS interposition graft dur-
ing the first intervention to prevent complica-
tions and possible reoperations. 

Finally, we discuss some limitations of this
study. First of all, the series reported in this
paper consists of 12 cases. Although many pub-
lished series in literature include only few
patients, this must be considered as rather
small population. A second limitation refers to
the retrospective nature of the study. The data
collection was restricted to a period of four
years and the follow-up phase of our series is
rather short (mean 130 days). Therefore, we
acknowledge that further follow-up is neces-
sary to investigate long-term outcomes.
Nevertheless, good initial postoperative results
were found.
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