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Abstract
Purpose of Review The purpose of this review is to discuss the pathophysiology of neurogenic SUI in the female patient, examine
the evidence supporting surgical and non-surgical treatment options, and outline our recommendations for the care of this
population.
Recent Findings AFPVS appears to be more efficacious than MUS for this group; however, almost all patients will require self-
catheterization after surgery. MUS have a higher probability of maintaining spontaneous voiding but also care the risk mesh
complications and higher failure rates. Bladder neck AUS placement may also be considered, but most studies show high
reoperation rates and have only a few female subjects. In severe refractory cases of SUI or in the setting of urethral erosion,
bladder neck closure has been shown to have good continence outcomes.
Summary SUI in the setting of neurogenic lower urinary tract dysfunction is often more severe and harder to address than non-
neurogenic SUI, due in part to the high rates of ISD in this population. Patients should be screened for other causes of urinary
incontinence with UDS prior to any invasive interventions. AFPVS is an appropriate first-line therapy for these patients,
particularly in individuals who already perform self-catheterization. Finally, in the setting of moderate to severe urethral erosion,
bladder neck closure or urinary diversion should be strongly considered.

Keywords Neurogenic lower urinary tract dysfunction . Stress incontinence

Introduction

Stress urinary incontinence, the complaint of involuntary leak-
age of urine on effort or exertion, is a common and frequently
bothersome genitourinary complaint [1••]. In a recent survey,
prevalence of SUI in the general female population was found
to be 23.7%, with peak incidence in the fifth decade of life [2].
Pregnancy, age, and prior hysterectomy are strong predictors
of uncomplicated SUI [3]. Mid-urethral slings are effective,
durable, and well-tolerated interventions for the majority of
these patients [4•]. By contrast, neurogenic SUI, or stress

incontinence in the setting of an underlying neurologic disor-
der, encompasses myriad etiologies and presentations, with no
one intervention presenting an effective solution for all pa-
tients. In this review article, we will discuss the pathophysiol-
ogy of neurogenic SUI in the female patient, examine the
evidence supporting surgical and non-surgical treatment op-
tions, and outline our recommendations for the care of this
population.

Pathophysiology

The female continence mechanism involves three distinct
components: the internal urethral sphincter, the external ure-
thral sphincter, and appropriate proximal urethral support [5].
All three aspects must be present to prevent SUI. The female
urethra is on average, 3 cm in length, the proximal 20% of
which is comprised of the internal sphincteric mechanism,
consistent of a U-shaped band of smooth muscle at the level
of the bladder neck. The internal sphincter is under sympa-
thetic innervation. Stimulation of alpha-receptors in the
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bladder neck and proximal urethra via release of norepineph-
rine prompts smooth muscle contraction [6]. The distal 20–
80% of the urethra comprises the external urethral sphincter,
which, in women, is comprised of both smooth and striated
muscle as well as vascular components, all of which contrib-
ute to urethral closing pressure [5]. The external sphincter is
innervated by the somatic nervous system and is under volun-
tary control via the pudendal nerve. The third component of
the continence mechanism, proximal urethra and bladder
neck, consists of the arcus tendineus fasciae pelvis, levator
ani muscles, and endopelvic fascia, which act as compressive
mechanisms in the setting of increased abdominal pressure
“Hammock Hypothesis” [7]. Somatic innervation from the
sacral spinal cord is also responsible for pelvic floor muscle
innervation, contributing to urinary continence [6].

Uncomplicated SUI is thought to arise predominantly from
damage to the normal anatomic support of the urethra, via
either obstetric or iatrogenic strain or trauma [8]. This belief
underlies the theoretical basis for mid-urethral slings, as well
as historical urethral suspension procedures. For women with
underlying neurologic disorders, however, stress urinary in-
continence may be multifactorial. Damage to lower motor
neurons in the lumbar or sacral cord may lead to denervation
of the urethral sphincter complexes, sphincteric incompe-
tence, and subsequent SUI. This is commonly seen in patients
with sacral spinal cord injuries, spina bifida, cauda equina
syndrome, and sacral agenesis [9•]. Incontinence due to
sphincteric dysfunction may be exacerbated by neurogenic
detrusor over-activity or reduced bladder compliance.
Furthermore, in the setting of long-standing indwelling cath-
eter use, even patients with an initially intact continencemech-
anism may develop urethral erosion leading to severe stress
incontinence [10]. It is important to keep inmind that the more
common mechanisms of SUI found in the general population
may also affect patients with neurologic conditions. A
thoughtful diagnostic evaluation is therefore mandatory in this
group.

Evaluation and Diagnosis

Clinical assessment of the female neurourology patient with
urinary incontinence should include validated questionnaires
to establish obstructive lower urinary tract symptoms, incon-
tinence severity, and urologic quality of life. A detailed history
of the presentation and chronicity of symptoms should be
undertaken, as well as a 3-day voiding diary to define their
present complaints [11]. History of prior medical and surgical
interventions as well as obstetric history should be reviewed,
and current medications evaluated for polypharmacy concerns
(i.e., antipsychotic drugs or narcotics whichmay cause urinary
retention and overflow incontinence). Physical exam should
include a pelvic exam with examination of the urethra for

erosion or lesions, cough test for stress urinary incontinence,
assessment of pelvic organ prolapse, and evaluation of the
levator muscles for injury, tenderness, and tone. Sacral cord
mediated reflexes, such as the bulbocavernosus reflex and
anal wink, may also be tested. A brief neurologic evaluation
to assess degree of functional impairment should be per-
formed as debility may predispose patients to functional in-
continence and impact decision-making regarding treatment
options. A urinalysis should be performed (with a urine cul-
ture if indicated), as worsening incontinence may be a symp-
tom of urinary tract infection. If there is a concern for urinary
retention or if invasive treatment is being considered, a post-
void residual assessment may also be performed.

Urodynamics (UDS) are not necessary prior to proceeding
with MUS placement in the setting of uncomplicated SUI
[12]. For patients with neurogenic stress urinary incontinence,
however, they provide necessary disambiguation since these
patients have a high prevalence of poor bladder compliance
and detrusor overactivity. They should be performed prior to
any operative intervention, and may aid in decision making
regarding more conservative therapies [13]. Bladder compli-
ance, detrusor function, bladder outlet obstruction, and
Valsalva leak point pressure should be evaluated via complex
cystometrogram and pressure flow studies. Intrinsic sphincter
deficiency (ISD), is typically characterized by a VLPP <
60 cm H20 and is predictive of more severe SUI [14].
Electromyography (EMG) should be performed along with
multichannel UDS to characterize external sphincter function.
If available, fluoroscopy has the added benefit of evaluating
for an open bladder neck, which may affect surgical decision
making (Fig. 1). If detrusor over-activity is identified on UDS
or patient has symptomatic urge incontinence, it should be
treated prior to addressing SUI, as these symptoms are exac-
erbated by many SUI procedures, and this is often the pre-
dominant type of incontinence in the neurogenic population.

Fig. 1 Open bladder neck seen on fluoroscopy during urodynamic study.
Patient is now continent following AFPVS
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Non-surgical Treatment Options

Little data exists regarding conservative treatment options for
SUI in the female neurogenic patient. Pelvic floor physical
therapy (PFPT) is a mainstay of uncomplicated stress urinary
incontinencemanagement and poses no risk to the patient. In a
recent Cochrane Review, women with SUI who underwent
pelvic floor physical therapy were eight times more likely than
controls to report resolution of incontinence symptoms (46/82
(56.1%) versus 5/83 (6.0%), 95% CI 3.68 to 19.07) [15]. For
patients with mild-moderate symptoms who have sufficient
neurologic function to perform therapeutic exercises and are
motivated to avoid more invasive procedures, PFPTshould be
considered. Vaginal inserts or continence pessaries are simi-
larly low risk options for patient who wish to avoid, or are
unable to undergo, surgery [16]. Upper extremity function
should be considered prior to offering these options, and pa-
tients without sensation are carefully monitored for erosions.

Pharmacologic options for the treatment of SUI are limited.
Imipramine, the best studied of these agents, is a tricyclic
antidepressant which acts on the urinary tract through multiple
mechanisms, including alpha-adrenergic stimulation of the in-
ternal sphincter [17]. Lin et al. reported a 60% improvement in
20-min pad weight tests as well as a statistically significantly
increase in VLPP following 3 months of imipramine therapy
in a small series of 24 women with uncomplicated SUI [18].
No studies regarding imipramine alone for neurogenic SUI
have been performed. Double- or triple-drug therapy using
imipramine in combination with anticholinergic medications
and alpha-blocking agents has been shown to increase bladder
compliance and reduce incontinence episodes in carefully se-
lected patients with neurogenic bladder [19]. Imipramine is
associated with rare but severe cardiac adverse events, and
we do not recommend its use in the setting of female neuro-
genic SUI with normal bladder compliance.

Urethral bulking agents, typically performed in the office,
are another option for patients with neurogenic SUI and ISD
who desire conservative management. Unfortunately, data on
their efficacy is poor. Only one study specific to the adult
neurogenic population exists: a case series published by
Bennet et al. following 11 patients with intrinsic sphincter
deficiency SUI and myelomeningocele or spinal cord injury,
which showed a 60% improved or cured rate following colla-
gen injection, an average VLPP increase of 57 cm H20, and
no significant adverse events over an average of 24 months
[20]. In the pediatric neurogenic SUI population, short-term
improvement rates with urethral bulking agents range from 20
to 50%, but appear to decline over time [21, 22]. Among
women with non-neurogenic SUI, similar improvement/cure
rates have been noted at 2 years (48%) with only 26%
reporting sustained improvement at 5 years [23, 24]. While
these studies all used bovine collagen, there does not appear to
be a significant difference in outcomes with currently

available agents [25]. Due to the short duration and limited
efficacy of urethral bulking agents in this group, we would
recommend their use as a primary treatment for stress incon-
tinence only if a patient does not desire or is unable to undergo
surgery. In the setting of persistent incontinence following
prior sling, urethral bulking agents have been shown to be of
at least moderate benefit to most patients and should be con-
sidered [26], and we have achieved treatment success with this
approach at our center.

Surgical Treatment Options

Surgical treatment options for neurogenic stress urinary incon-
tinence in the female patient can be divided into three main
categories: sling placement (synthetic or fascial), artificial uri-
nary sphincter implantation, and urinary tract reconstruction
or diversion.

Synthetic Midurethral Slings

Synthetic midurethral slings (MUS) have become the new
standard in the treatment of stress urinary incontinence in
the index case woman [27]. Reasons for the widespread adop-
tion of this approach include a straightforward short proce-
dure, a well-defined safety profile, and rapid return to baseline
physical activity when compared with open incision surgical
procedures such as the autologous fascia pubovaginal sling
(AFPVS). Mesh midurethral slings are the best studied surgi-
cal procedures for incontinence in women with robust long-
term data on their effectiveness. Their mechanism of action is
to correct urethral hypermobility.

There is some evidence, however, that mesh slings are less
effective in women with intrinsic sphincter deficiency as they
do not close the bladder neck [28]. However, as previously
stated, some women with neurogenic lower urinary tract dys-
function (NGB) may also have urethral hypermobility from
pelvic floor dysfunction or prior childbirth which are the same
risk factors as neurologically intact women and their inconti-
nence probably via the same mechanism [29]. Also worth
noting is that many women with NGB perform clean intermit-
tent catheterization which theoretically could increase the risk
of urethral erosion of a mesh slings because of repeated ure-
thral trauma.

Synthetic mid urethral slings are designed to be tension-
free hence increasing the tightness of the sling to promote
retention is not recommended whereas AFPVS are designed
to allow for variable tensioning. Mid urethral slings cause less
obstruction because of their tension-free design hence are a
good choice for women who void volitionally. This effect has
been studied in the female neurogenic bladder population. El-
Azab and El-Nashar performed a non-randomized clinical trial
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evaluating the effectiveness of TVT (n = 20) or AFPVS (n =
20) in 40 women with spinal cord injury or pathology below
the S2 spinal segment [9•]. These women with neurogenic
SUI due to LMNL had low ALPP from 47 to 40 cm H2O.
The women were given the choice of procedure and were
counseled about the increased risk of de novo requiring CIC
after AFPVS hence more women who voided volitionally
chose the TVT over the AFPVS. In the TVT group, 25%
performed CIC at baseline and 55% of the AFPVS performed
CIC.

As predicted by the surgeons, 100% of patients had a PVR
> 150 cc [3] after AFPVS and all required CIC (9 new) where-
as in the TVT group, 12/20 required CIC after surgery (7
new). De novo urgency was higher in the TVT group (30%
vs 10%). In patients with new UUI on post-surgical
urodynamics, two patients had new low compliance and six
had new DO. All were effectively treated with oral anticho-
linergics. One vaginal mesh erosion into the vagina was noted
in the TVT group.

In terms of continence, 20% of the TVT group failed the
250 cc [3] cough stress test and were considered failures
whereas 15% of the AFPVS group failed. However, with this
test repeated at 2 years, 6% of the TVT patients failed and 0%
of the AFPVS. In both groups, there were significant reduc-
tions in the UDI-6 and IIQ-7 scores. This study underscores
that 42% of patient who voided pre-op maintained voiding
after a TVT.

Several studies have assessed the outcome of synthetic mid
urethral slings in women with neurogenic bladder.
Unfortunately, many of these studies did not utilize objective
outcomes or validated questionnaires to assess for cure mak-
ing these results difficult to compare [30–33].

Losco et al. [34] assess 27 women with SCI who had a
TOT for their SUI. All had urodynamic proven SUI, and six
had concomitant NDO that was treated with botulinum toxin
bladder injections pre-op to achieve control of the DO first.
Among these women, 11 performed CIC, 4 had indwelling
urethral catheters, 7 SP tubes and 5 Valsalva voided. No de-
scription of the incontinence severity was reported in the
paper. The procedure was described as the tape being “tight-
ened more snug underneath the urethra” than in a typical
procedure.

Patient self-reported dry rate without the need for pads (no
objective assessment or validated questionnaires) was 81.5%
(n = 22) and one patient was improved. Two out of five pa-
tients who voided now require CIC, and two patients devel-
oped de novo OAB. Eleven percent had transient thigh pain
resolving between 3 days and 6 months but no mesh erosions
noted. The authors hypothesize that the sling configuration
with a TOT is less obstructive and better for the voiding
patient.

These results are similar to the success of TOT in a non-
neurogenic population which is not expected given the more

complex etiology. The authors explain this in that women with
SCI are less active hence may not generate high intra-
abdominal pressures, so success might be high regardless of
the sling type.

In contrast, Pannek et al. found very different results [29];
they performed TOT on nine women who all had para or
tetraplegia, and seven performed CIC, one voided, and one
had an SP tube at baseline. Three out of nine (33%)were cured
or very much improved. One patient developed a urethral
erosion (vaginal and urethral fistula) which occurred during
late follow-up. Five out of the six failures eventually went on
to have an AUS or urinary diversion to control their inconti-
nence. Preoperatively, five had an open bladder neck, and four
were closed on fluoroscopy during urodynamics. Median LPP
was very low at 28 cm H2O. The only patients with treatment
success had closed bladder necks but this did not guarantee
success since two patients with closed bladder necks did fail.

The authors explained their poor results were due to the
TOT and the non-obstructing nature of mesh slings which
should not be tightened excessively to avoid erosion. It has
been previously shown that in a RCTof non-neurogenic wom-
en with ISD, TOT had a poorer cure rate than TVT. This is
likely due to the different axis of the sling since TVT is more
perpendicular creating greater circumferential pressure [28].
The authors have abandoned mesh slings for this population.

Lombardi et al. [35] in a study of several procedures for
SUI presented the results of four women with spinal cord
lesions and SUI who failed prior bulking agents. One was
voiding preoperatively and is now in retention. Overall, the
patients had a combined 90% reduction in SUI at 6 years of
follow-up and two were completely dry.

Autologous Fascial Pubovaginal Sling

AFPVS was first introduced in 1907 by Von Giordano and re-
popularized in 1978 byMcGuire and Lytton [36–38]. AFPVS
remains the most widely accepted method of managing the
incompetent outlet for SUI in female patients with NGB due
to its long-term durability, absence of risk of mesh-related
urethral events, and ability to raise bladder outlet resistance.
In the general population, the goal of the AFPVS is to restore
continence by providing urethral compression during times of
increased intra-abdominal pressure, while not obstructing the
urethra during voluntary bladder-emptying [38, 39]. In gener-
al, however, patients with NGB undergoing AFPVS will sub-
sequently require CIC due to the increased compression nec-
essary to address sphincteric incompetence hence a tighter
sling can be utilized [39, 40].

Autologous fascial slings are most commonly harvested
from the rectus abdominis fascia or tensor fascia lata, which
have been extensively studied and proven efficacious [41].
After harvesting an approximately 9-cm strip of fascia, the
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AFPVS procedure involves a small anterior vaginal incision.
The sling is then passed through the retropubic space to create
a suburethral hammock. The compression provided by the
sling may be adjusted to accommodate patients with a widely
open bladder neck and proximal urethra, and can be successful
even in patients with extremely low VLPP (less than 10 cm
H2O) [40]. In a modification known as the “crossover” pro-
cedure, sling sutures are crossed over one another, allowing
the sling to surround the bladder neck and provide greater
compression than that provided by traditional sling suspension
[40]. Additional complications associated with this procedure,
include bladder perforation, prolonged urinary retention, and
de novo urge incontinence [42••, 43]. Patients are commonly
discharged on the first post-operative day, once they have
demonstrated the ability to perform self-catheterization.

L i t e ra tu re desc r ib ing the use of au to logous
pubovaginal sl ings, al though abundant for non-
neurogenic patients, is very limited in the female neuro-
genic population. A 2012 study by Athanasopolos, et al.
retrospectively reviewed outcomes of autologous fascia
rectus treatment for women with neuropathic stress uri-
nary incontinence [44]. Thirty-three female patients were
included in the study of which 12 patients (36%) had
spinal cord injury as the cause for their neuropathic blad-
der, while 21 (64%) had myelomeningocele. At a mean of
52 months (range 12–62), authors reported success in 30
of 33 (91%) women who ultimately continued to manage
their bladders with CIC. Overall, five postoperative com-
plications were reported (15%) including one urethral ero-
sion, one vesicovaginal fistula, and one urethral stenosis
(each requiring reoperation); and two patients developed
OAB treated pharmacologically [44, 45]. Despite the need
for additional research assessing its long-term efficacy
and risk, autologous AFPVS placement is considered per-
haps the most appropriate treatment available today for
SUI in women with neurogenic bladder. This treatment
in our practice is also effective when placed in an
obstructing fashion in patients who have mild urethral
erosion from catheters (see Fig. 2).

Artificial Urinary Sphincter

The artificial urinary sphincter (AUS) has been widely used
for over four decades, with excellent long-term outcomes re-
ported in its target population: patients with post-
prostatectomy stress urinary incontinence [46, 47]. Its current
form (AMS 800, Boston Scientific) remains essentially the
same as its original incarnation and involves the cycling of
fluid between a reservoir and urethral cuff via a patient-
controlled pump. In neurologically intact men, the cuff is typ-
ically placed at the bulbar urethra. In women and neurologi-
cally impaired males, the device is typically placed at the
bladder neck. While this largely stems from anatomic neces-
sity in women, bladder neck placement has the advantage of
using a larger cuff, which decreases the risk of erosion with
urethral instrumentation or catheterization [48].

Like the other interventions discussed in this review, data
on AUS use in the adult neurogenic population is relatively
sparse, and we are again forced to extrapolate from the pedi-
atric literature. We identified three studies with a significant
number of female children included in their cohort. Periera et
al. followed 35 children with a mean age of 14.4 for an aver-
age of 5.5 years following bladder neck AUS implantation
[49] . Th i r t een pa t i en t s underwent concomi tan t
enterocystoplasty. Seven patients required reoperation for me-
chanical failures; three devices were explanted for bladder
neck erosion, and seven patients needed subsequent bladder
augmentations for loss of compliance. Of the 32 patients who
did not have their devices explanted, all were reported to be
dry on follow-up. Similarly, Herndon and colleagues noted
excellent outcomes in 142 pediatric patients (mean age
10 years) with a mean follow-up of 7.5 years [50]. Eighty-
six percent of patients achieved continence, with failure re-
ported in only 10%. Surgical revision rates for device mal-
function ranged from 19 to 25% and were more common with
older AUSmodels, and 30 patients required permanent device
explant. This study also noted that 22% of patients continued
to void spontaneously, which is frequently not achievable with
more aggressive SUI interventions in this group. The longest
follow-up in this population was reported by Hafez et al. The
overall 10-year survival rate of the device was reported as
79%, with 90% of children achieving continence. Similar to
previous reports, 20% of patients required removal due to
erosion, a complication strongly correlated with a history of
bladder exstrophy, and three patients went on to need bladder
augmentation for upper tract deterioration [51].

A recent meta-analysis by Farag et al. examined the data on
AUS, sling, and urethral bulking agent use for SUI treatment
in the neurogenic population. Both pediatric and adult studies
were included in their analysis (average patient age 21, range
30–80) [52••]. AUS was performed in 399 patients (322 male,
77 female, 8 studies included), with the majority of sphincters
implanted at the bladder neck. They reported high overall

Fig. 2 Mild urethral erosion from indwelling catheter use. This patient
was treated effectively with AFPVS
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success rates (77 ± 16%) and low failure rates (10 ± 11%) with
AUS placement, which were statistically superior to urethral
bulking agents. No statistical difference in incontinence out-
comes was shown when comparing AUS to slings.
Reoperation rates were higher in the AUS group (51% ±
25%) than with the other two interventions; however, no dif-
ference was shown among complication rates between the
three groups. Neither mid-urethral nor bladder neck sphincter
placement was found to be superior in terms of incontinence
or reoperation, and no difference in outcomes was noted based
on gender composition. When taken together, these findings
suggest that bladder neck AUS placement is a relatively du-
rable and effective treatment for neurogenic SUI, although one
which is likely to necessitate reoperation. Further research on
this approach, specifically in women who are underrepresent-
ed in the existing data, is warranted.

Urinary Tract Reconstruction and Urinary
Diversion

In addition to AUS and sling procedures, various forms of
direct bladder neck reconstruction procedures have been de-
scribed. These procedures, such as the Kropp, Young-Dees-
Leadbetter, and Pippi Salle techniques, typically involve elon-
gation of the urethra using bladder flaps [53–55]. They are
rarely performed outside of the pediatric population, although
the sequelae of these procedures, such as difficulty with self-
catheterization, stricture, or recurrent incontinence, may be
encountered in the adult neuro-urology patient.

In the setting of a destroyed urethra from prolonged in-
dwelling catheter use or severe refractory SUI, bladder neck
closure (BNC) or urinary diversion may be necessary to
achieve continence (Fig. 3). In our practice, the decision to
attempt bladder neck closure is typically made if the urethral
defect is < 3 cm in size. Other criteria include no symphysis
bone palpable on exam of the urethra. BNC may be accom-
plished via a vaginal or retropubic approach. Continence rates
between these approaches have been shown to be comparable
(85.7 vs 81.5%, p = 0.74); however, shorter mean operative
time, hospital stay, and short-term complications were

demonstrated in the vaginal group [56•]. BNC with
suprapubic tube placement avoids an intestinal procedure
and the strain a procedure of this magnitude may place on
these frequently debilitated patients [57]. Alternatively,
ileovesicostomy or continent catheterizeable channel forma-
tion may be performed in this setting. However, due to the
morbid and technically challenging nature of these surgeries,
urinary diversion ± simple cystectomy may be a preferable
approach if a reconstruction of this magnitude is considered.

Prior to performing any procedure which increases bladder
outlet resistance in a patient with neurogenic SUI, it is imper-
ative that the patient be confirmed to have safe bladder phys-
iology via UDS. If this is not demonstrated, concomitant aug-
mentation cystoplasty (AC) and bladder outlet procedure, or,
alternatively, urinary diversion, must be strongly considered.
Even in the setting of normal preoperative compliance, iatro-
genic bladder outlet obstruction may destabilize bladder func-
tion over time. In a cohort of 109 pediatric neuro-urology
patients who underwent bladder neck reconstruction or sling
placement without concomitant AC, the 10-year cumulative
incidence of AC was 30%, with an alarming 50% risk of
developing upper tract changes and 20% risk of chronic kid-
ney disease [58]. While this study is limited to the pediatric
population, it emphasizes the need for regular follow-up in the
neurogenic SUI population following surgical intervention.

Conclusions

SUI in the patient with neurogenic bladder may be multifac-
torial and often coexists with other forms of urinary inconti-
nence. It is important that these patients undergo a thoughtful
clinical and urodynamic evaluation prior to any invasive pro-
cedure to ensure that they are being appropriately managed.

For voiding patients, approximately half will maintain
voiding function after mesh sling, and almost all will need
CIC after an AFPVS. However, AFPVS is somewhat safer
with no mesh risk and is more effective particularly in the
patient with low LPP. It is the preferred choice in patients with
severe incontinence as it can be placed tightly at the bladder
neck in a planned obstructing fashion. If a patient has

Fig. 3 Severe female urethral
erosions resulting from prolonged
indwelling catheter use. The
individual in the first picture
required urinary diversion, while
the second was a candidate for
bladder neck closure
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concomitant detrusor overactivity, this will need to be treated
first since DO and a closed outlet could lead to complications
from higher storage pressures. Also patients without detrusor
over-activity must be counseled that mesh slings do carry a
risk of new onset DO that will require treatment.

In the setting of severe refractory stress incontinence or a
destroyed urethra from chronic indwelling urethral catheter,
bladder neck closure or urinary diversion should be strongly
considered depending on the severity of the defect. While very
mild cases may be salvaged with an AFPVS, more severe
cases should be addressed with a bladder neck closure and
cases where bone is palpable on urethral exam require urinary
diversion. The appropriateness of a given intervention should
be determined by patient’s dexterity, state of overall health,
and life expectancy.

Finally, it is important that patients with neurogenic lower
urinary tract dysfunction be followed carefully by a urologist
following procedures which raise bladder outlet resistance. In
the event of ominous changes to bladder physiology, prompt
interventions should be undertaken to avoid upper tract
deterioration.
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