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This article reports the current evidence and expert opinions on diagnosis and management of neuro-
genic lower urinary tract dysfunction (NLUTD) in Taiwan. The main problems of NLUTD are failure to
store, failure to empty, and combined failure to store and empty. The priority of management of NLUTD
should follow the order of: (1) preservation of renal function; (2) freedom from urinary tract infection
(UTI); (3) efficient bladder emptying; and (4) freedom from indwelling catheter, and patients’ expecta-
tion of management should be respected. Management of the urinary tract in patients with spinal cord
injury (SCI) or multiple sclerosis (MS) must be based on urodynamic findings, rather than inferences
from the neurologic evaluation. Selecting high risk patients is important to prevent renal function
impairment in patients with chronic NLUTD. Patients with NLUTD should be regularly followed up for
their lower urinary tract dysfunction by urodynamic study and any urological complication should be
adequately treated. Avoiding a chronic indwelling catheter can reduce the incidence of developing a low
compliant bladder. Antimuscarinic agents with clean intermittent catheterization (CIC) may reduce
urological complications and improve quality of life (QoL) in patients with NLUTD. Intravesical injection
of botulinum toxin A provides an alternative treatment for refractory detrusor overactivity (DO) or low
compliant bladder and can replace the need for bladder augmentation. When surgical intervention is
necessary, we should consider the least invasive type of surgery and reversible procedure first and avoid
any unnecessary surgery of the lower urinary tract. Keeping the bladder and urethra in a good condition
without interference of the neuromuscular continuity provides patients with NLUTD a chance for future
new technologies. It is most important to never give up on improving the QoL in patients with NLUTD.
Copyright � 2014, Taiwan Urological Association. Published by Elsevier Taiwan LLC.
Open access under CC BY-NC-ND license.
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International Continence Society (ICS).1 [LE,1a,A] AD ¼ autonomic
dysreflexia; BND¼ bladder neck dysfunction; BOO¼ bladder outlet
obstruction; CVA ¼ cerebrovascular accidents; CIC ¼ clean inter-
mittent catheterization; DA ¼ detrusor areflexia; DHIC ¼ detrusor
hyperreflexia with impaired detrusor contractility; DO ¼ detrusor
overactivity; DSD ¼ detrusor sphincter dyssynergia; DU ¼ detrusor
underactivity; GFR ¼ glomerular filtration rate; HR-QoL ¼ health-
related Quality of Life; LUTS ¼ lower urinary tract symptoms;
Qmax ¼ maximum flow rate; MS ¼ multiple sclerosis;
NDO ¼ neurogenic detrusor overactivity; NLUTD ¼ neurogenic
lower urinary tract dysfunction; NVD ¼ neurogenic voiding
dysfunction; PD ¼ Parkinson’s disease; PVR ¼ post-void residual;
SCI ¼ spinal cord injury; UTI ¼ urinary tract infection;
UUI ¼ urgency urinary incontinence; and VUR ¼ vesicoureteral
reflux.

1. Introduction

NLUTD includes the dysfunction of urinary bladder and urethra
due to central nervous system or peripheral neurogenic lesions.
CVA, intracranial lesion, PD, cerebral palsy, MS, transverse myelitis,
spinal cord lesions, and diabetic neuropathy, etc., will result in
NLUTD.2 [LE, 2a,B]

NLUTD presents a great disease burden on patients, affecting not
only their prognosis, but also QoL, self-esteem, and families’ rela-
tionship. It is commonly associated with urinary incontinence,
voiding difficulty, reduction in bladder compliance, upper urinary
tract damage, and UTI.3 [LE, 2a,B]

The priority of management of NLUTD should include: (1)
preservation of renal function; (2) freedom from UTIs; (3) efficient
bladder emptying; and (4) freedom from indwelling catheter and
patients’ expectation should be respected.4 [LE, 3b,C]

2. Purpose

The purpose of these clinical guidelines is to provide informa-
tion on the incidence, definitions, diagnosis, therapy, and follow up
observation of the condition of NLUTD. Among all types of NLUTD,
SCI and MS remain the most difficult disorders to manage. These
guidelines may be useful for physicians and patients in the man-
agement of NLUTD, especially SCI and MS.

3. Etiology of NLUTD

NLUTD may be caused by various diseases and events affecting
the nervous systems controlling the lower urinary tract. NLUTD
should be considered in patients with neurological lesions and
LUTS, such as acute urinary retention or UUI. The etiology of NLUTD
includes peripheral neuropathy, diabetes,5 [LE, 2a,A] iatrogenic,6

[LE, 4,C] demyelinization,7 [LE, 2a,B] dementia,8 [LE, 2a,B] basal
ganglia pathology,9 [LE, 4,C] cerebrovascular pathology,10 [LE, 4,C]
brain tumors,11 [LE, 4,C] SCI,12 [LE, 2a,B], myelomeningocele,13 [LE,
2a,B] nerve root compression due to disc disease,14 [LE, 4,C] and
regional spinal anesthesia.15 [LE, 5,D]

4. Clinical symptoms and urodynamic findings in NLUTD
patients

4.1. Cerebral vascular diseases

The clinical symptoms of NLUTD depend on the levels of le-
sions.16 [LE, 4,C] Because most of the men with CVA are elderly,
some other pathophysiology causing male LUTS, such as BOO,
might confuse the diagnosis and treatment of voiding dysfunction
in patients with CVA.17 [LE, 2b,B]
Patients with chronic CVA may have DO causing urinary in-
continence.18 [LE, 2b,B] DU and DHIC might be other problematic
issues in elderly patients with multiple CVA.19 [LE, 2b,B]

Urethral sphincter pseudodyssynergia causing incomplete
bladder emptying and excessive residual urine may develop in
about 10% of patients during the recovery phase (4e10months post
CVA) after stroke.19 [LE, 2b,B]

4.2. PD

PD is a multisystem disorder involving dopaminergic, norad-
renergic, serotoninergic, and cholinergic systems, characterized by
motor and non-motor symptoms.20 [LE, 2a,B]

A previous investigation showed that 40e70% of Parkinsonian
patients have some degree of voiding dysfunction, and nearly 70%
of them have irritative symptoms. DO was the predominant uro-
dynamic finding.21 [LE, 4,C]

Patients with PD and a hyperactive urethral sphincter might not
be able to adequately relax their urethral sphincter during voli-
tional or reflexic micturition, resulting in inadequate detrusor
contractility and increased PVR.22 [LE, 4,C]

4.3. SCI

The incidence of SCI worldwide reported in the literature ranged
from 12.1 per million to 57.8 per million.23 [LE, 2a,B] The most
common etiology of SCI in patients under 60 years old is motor
vehicle crush, whereas in those older than 61 years old, it is fall.24

[LE, 2a,B]
According to the National Health Insurance Research Database

analysis in Taiwan, the frequency of NDO in SCI was around 16.9%
with transient urinary incontinence and 17.5% with permanent
NDO.25 [LE, 3b,B]

Spinal cord lesions can be traumatic, vascular, medical, or
congenital. A high correlation exists between the clinical neuro-
logic findings and the NLUTD in single-level traumatic spinal cord
lesions, but not in myelomeningocele and combined traumatic
spinal cord lesions.26 [LE, 2a,B] At SCI lesions above T6, patients
may have smooth muscle dyssynergia and AD in addition to DSD.26

[LE, 2a,B]
SCI patients may have LUTS of urgency and UUI. Some patients

with BND and DSD may also experience difficult bladder emptying
and urinary retention.27,28 [LE, 2a,B; LE, 3b,C]

Considering the priority of recovery in SCI patients with para-
plegia or tetraplegia, bladder dysfunction, bowel dysfunction, and
AD are listed in the first seven highest priorities that patients
demanded for recovery.29 [LE, 2b,B]

The frequency of incontinence is a strong influence on HR-QoL.
Patients with CIC by attendant, indwelling transurethral catheter-
ization, and suprapubic catheterization had the worst mental sta-
tus.30 [LE, 2c,B] SCI patients have higher degrees of depression than
a normal population, which is closely related to female gender and
inability to perform self-catheterization.31 [LE, 2b,B]

Many clinicians ignore that NDOmay affect mortality/morbidity.
In addition, SCI patients do not know where or how to get medical
resources.32 [LE, 2b,B] There is an urgent need to increase aware-
ness of patients to understand the urological complications of
NLUTD, and to educate physicians to understand the treatment
strategy of NLUTD.

4.4. MS

MS is a major cause of nontraumatic disability in young adults.
The total estimated prevalence is 83/100,000, most commonly seen
between ages 35 years and 64 years, with a male to female ratio of
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1:2. Urodynamically, DO occurs in about 44e81% of patients with
MS, DSD in about 25%, and DU in 19e40% of MS patients. Up to 10%
of patients had bladder dysfunction at initial MS diagnosis.33,34 [LE,
2b,B; LE, 2b,B] In Taiwan, there were 1262 cases of MS during the
period of 2000 through to 2005. The male to female ratio was 0.4.
The average annual incidence rate was 0.79/100,000.35 [LE, 2c,B]

The clinical symptoms of MS patients include urgency (32e
86%), nocturia (25e82%), and UUI (19e80%). They may also have
difficult urination (6e79.5%) and urinary retention (8.3e73.8%),
depending on the involvement of the CNS and the chronicity of
disease.36 [LE, 2a,B]
5. Classification of NLUTD

A perfect classification system is not yet available. Most of the
currently used classifications of NLUTD are based on the bladder
and urethral dysfunctions. Wein37 and Fall et al38 classified NLUTD
as failure to store and failure to empty based on detrusor and
urethral dysfunction. [LE, 2a,B; LE, 2a,B]

The ICS also separates the NLUTD as detrusor and urethral
dysfunction in storage and voiding phases. The main problems of
NLUTD are: (1) failure to store due to DO or urethral incompetence;
(2) failure to empty due to DA, BND, or DSD; and (3) combined
failure to store and empty due to DSD or DO and DHIC.1 [LE, 1a,A]

Early diagnosis and treatment is essential, as irreversible
changes may occur. Individual variations exist in the NLUTD caused
by a specific neurologic lesion. [LE, 5,D]

DO and DSD commonly occur in patients with suprasacral cord
lesions, such as SCI, MS, or transverse myelitis. The presence of DSD
is associated with complete injuries, elevated intravesical pres-
sures, and upper urinary tract complications.26 [LE, 2a,B]
6. Classification of SCI severity

In the American Spinal Injury Association (ASIA) Impairment
Scale,39 [LE, 1b, A] ASIA-A is defined as a person with no motor or
sensory function preserved in the sacral segments S4eS5. ASIA-B is
essentially identical to Frankel B, but adds the requirement of
preserved sacral S4eS5 sensory function. ASIA-C is if more than half
of the muscles evaluated had a grade of less than 3/5. If not, the
person was assigned to ASIA-D. ASIA-E implies that somebody can
have SCI without having any neurological deficits at least detect-
able on a neurological examination of this type (Table 1).

The ASIA committee also classified incomplete spinal cord in-
juries into five types. A central cord syndrome is associated with
greater loss of upper limb function compared to the lower limbs.
The Brown-Sequard syndrome results from a hemisection lesion of
the spinal cord. Anterior cord syndrome occurs when the injury
affects the anterior spinal tracts, including the corticospinal tract.
Table 1
The ASIA Impairment Scale.

A¼ Complete: Nomotor or sensory function is preserved in the sacral segments
S4eS5.

B ¼ Incomplete: Sensory but not motor function is preserved below the
neurological level and includes the sacral segments S4eS5.

C ¼ Incomplete: Motor function is preserved below the neurological level, and
more than half of the key muscles below the neurological level have a
muscle grade <3.

D ¼ Incomplete: Motor function is preserved below the neurological level, and
at least half of the key muscles below the neurological level have a muscle
grade of �3.

E ¼ Normal: Motor and sensory functions are normal.

ASIA ¼ American Spinal Injury Association.
Conus medullaris and cauda equina syndromes occur with damage
to the conus or spinal roots of the cord.

7. Diagnosis of NLUTD

Diagnosis of NLUTD should be based on neurological lesions and
somatic and visceral dysfunctions. Medical comorbidity may alter
the LUTS.12 [LE, 2a,B]

8. Urological surveillance

The assessments of patients with NLUTD include: urinalysis,
urine culture, renal function test, GFR, intravenous pyelography,
renal ultrasound, renal scan, voiding cystourethrography, cystos-
copy, and urodynamics at physicians’ discretions.

Video urodynamics is the gold standard in patients with NLUTD
to detect bladder and urethral dysfunction, as well as morpholog-
ical pathology in the lower and upper urinary tracts.40e42 [LE, 2a,B;
LE, 2a,B; LE, 2a,B] Should this not be available, then a filling cyst-
ometry continuing into a pressure flow study should be performed.

9. Selecting high risk patients

It is important to screen the patients at high risk, including
patients with complete neurological lesion, cervical spinal cord
paraplegics, a prolonged indwelling catheter, high detrusor leak
point pressure (DLPP), presence of DSD and AD, large PVR, presence
of VUR, urolithiasis, and recurrent UTI. Detrusor leak point pressure
is an important parameter, especially in patients with endangered
upper urinary tracts.43 [LE, 2a,B]When the DLPP is>40 cmH2O, the
upper tract is endangered.40,43 [LE, 2a,B; LE, 2a,B]

10. Non-surgical treatment of NLUTD

The main goals of treatment of NLUTD are: (1) correction of
urinary tract complications including hydronephrosis, VUR, UTI,
and contracted bladder; (2) lowering intravesical pressure, con-
trolling or alleviating symptoms (including incontinence and
difficult urination)40,43; [LE, 2a,B; LE, 2a,B] (3) improving QoL, to
treat urinary incontinence and difficult urination, to improve
bladder emptying, to avoid indwelling catheter and UTI44,45; [LE,
2a,B; LE, 2a,B] and (4) further considering the patient’s disability,
the cost effectiveness, the technical intricacy, and the possible
complications. It is important that individual strategy for each
NLUTD patient is mandatory.

10.1. Conservative management of NLUTD

Conservative management is the mainstay of urological treat-
ment for NLUTD if possible. Behavioral modification should be the
first management. CIC either by themselves or by a care-giver is
recommended in patients who cannot have a balanced bladder
(defined as adequate bladder emptying with a low intravesical
pressure and low PVR). Patients can be instructed to void by
abdominal stimulation (triggered reflex voiding), Crede maneuver,
or abdominal straining (Valsalva). Spontaneous voiding with and
without triggered voiding and/or bladder expression has proven to
be less safe, except in well-defined patients with regular urological
follow-up.46,47 [LE, 2a,B; LE, 2b,B]

In patients with poor hand function and urinary incontinence,
an external appliance is feasible to collect urine. Long-term
indwelling catheters should be avoided unless for patients with
tetraplegia and who are bed-bound, in whom suprapubic cys-
tostomy or an indwelling urethral Foley catheter may be an alter-
native choice.48e50 [LE, 2a,B; LE, 3b,C; LE, 2a,B]
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10.2. Intermittent catheterization

Intermittent catheterization (IC) is the standard treatment for
patients who are unable to empty the bladder.51,52 [LE, 2b,B; LE,
2a,B] Patients should be well instructed on the technique and risks
of IC. Aseptic or CIC is the recommended method.

Indwelling transurethral and suprapubic catheterization should
be used only in exceptional circumstances, under close control, and
the catheter should be changed frequently. Silicone catheters are
preferred and should be changed every 2e4 weeks; (coated) latex
catheters need to be changed every 1e2 weeks.48 [LE, 2b,B]
10.3. Drug treatment of NLUTD

NDO can be treated effectively by anticholinergic substances
(such as oxybutynin, tolterodine, trospium, propiverine, sol-
ifenacin, etc.).53e56 [LE, 1b,A; LE, 1b,A; LE, 1b,A; LE, 4,C] Long-term
efficacy and safety of antimuscarinic therapy for NDO is well
documented. A combination of antimuscarinic agents can be used
in patients who were insufficiently treated with a single anti-
muscarinic agent, and is often considered to maximize outcomes
for NDO.57 [LE, 3b,C] In a highly selected group of patients with
NDO and poor bladder compliance, combination medical therapy
with two or three drugs improved compliance, decreased bladder
pressures at capacity, and improved clinical outcomes.58 [LE, 4,D]

There is no well-designed study available on drugs for
improving detrusor contractility. Using oral bethanechol can in-
crease intravesical tone and facilitate bladder emptying by
abdominal straining in patients who responded positively to the
electromotive intravesical bethanechol testing.59 [LE, 4,C] However,
some patients may benefit from bethanechol. [LE, 5,D]

Alpha-blockers (such as alfuzosin, terazosin, doxazosin, tamsu-
losin, or silodosin) and skeletal muscle relaxants (such as baclofen
or diazepam) have been used partly successfully in decreasing
bladder outlet resistance.60e62 [LE, 4,C; LE, 2a,B; LE, 3b,B]

Because patients with NLUTD may suffer from both storage and
empty LUTS, a combination of medication to improve bladder
storage and facilitate bladder emptying can be used.63 [LE, 2a,B] For
most patients, flexible dosing with an anticholinergic agent, with
CIC when indicated, has been shown to reduce the risks of uro-
logical complications, improve levels of continence, and enhance
patient QoL in both children and adults.64 [LE, 2a,B]
10.4. Botulinum toxin bladder and urethral injections

The treatment strategy for NLUTD should be a less invasive and
reversible procedure, such as neurotoxin injection into detrusor or
urethral sphincter for bladder control and emptying. Botulinum
toxin-A (BoNT-A, Botox) intradetrusor injection has been demon-
strated to be effective in the restoration of urinary continence and
remains durable from 3 months to 9 months.65e67 [LE, 3b,B; LE,
1b,A; LE, 3b,B] Detrusor BoNT-A injection increases bladder ca-
pacity and decreases intravesical pressure. Doses of 200 U and
300 U Botox produce the same therapeutic effects on NDO, and
200 U is approved by the Food and Drug Administration.68 [LE,
1b,A] Repeat BoNT-A detrusor injections seem to be as effective as
the first injection.69 [LE, 3b,B]

Detrusor BoNT-A injection is also effective in treating children
with myelomeningocele with DO and incontinence.70,71 [LE, 3b,B;
LE, 3b,B] BoNT-A significantly reduced the maximum pressure of
uninhibited detrusor contractions more than resiniferatoxin at all
follow-up time points.72 [LE, 2b,B]

Clinically, detrusor BoNT-A injection usually induces impaired
detrusor contractility, large PVR or urinary retention in NDO, about
70% of patients require periodic CIC, and subsequent UTI could
become a de novo problem.73 [LE, 2b,B]

In patients with PD and refractory DO, intradetrusor injection of
100 U BoNT-A also induced clinical and urodynamic improvement
in overactive bladders that lasts for 6 months.74 [LE, 4,C]

Detrusor 200 U BoNT-A injection is the recommended dose for
patients with NDO to decrease intravesical pressure and achieve
continence. Under some conditions, a starting dose of 100 U
detrusor injection might be feasible in case that the patient wants
to preserve spontaneous voiding function or CIC/CISC is not
acceptable. However, if the patient is not satisfied with the thera-
peutic effect of 100 U, 200 U detrusor BoNT-A should be used in the
following treatment.

Urethral BoNT-A injection can reduce urethral resistance in
patients with DSD or DA.75,76 [LE, 3b, B; LE, 3b,B;] Early return of
detrusor contractility seems possible in patients with DU and
urethral sphincter pseudodyssynergia due to CVA or PD.77 [LE, 3b,C]

10.5. Urethral or detrusor BoNT-A injections for DSD?

Patients with DSD usually have both storage and empty symp-
toms. Patients with DSD may prefer to be dry and perform CIC by
themselves, or prefer spontaneous voiding without instituting
CIC.78 [LE, 3b,C] Therefore, management of voiding dysfunction and
incontinence in patients with SCI and DSD is a challenge to physi-
cians and should be considered an art-of-the-medicine.

About 95% of patients with suprasacral lesions demonstrated DO
with or without DSD.79 [LE, 2a,B] The hand dexterity, abdominal
muscle power, bladder sensation, and the degree of urethral
sphincter dyssynergia might affect the voiding efficiency and LUTD.
Urethral BoNT-A injection can reduce urethral resistance.65,75 [LE,
3b,B; LE, 3b,B] Combined detrusor and urethral sphincter BoNT-A
injections may achieve continence control and volitional void-
ing.80 [LE, 3b,B]

Treatment of NDO and DSDmight be different between genders.
Physicians should consider the patient’s expectation and ability of
bladder management when planning BoNT-A injection into
detrusor or urethral sphincter in treatment of NLUTD.81 [LE, 3b,B]

There are several important issues that physicians should know
prior to when they perform BoNT-A injection to patients with
NLUTD: (1) behavioral modification should be the first manage-
ment; (2) BoNT-A injection should be given to patients in whom
antimuscarinics failed or produced intolerable adverse events; (3)
CIC is necessary for most patients to respond to BoNTA; (4) moni-
toring PVR and subsequent UTI is necessary; (5) monitoring upper
urinary tracts is important; (6) repeated BoNT-A injections are
necessary to maintain the desired therapeutic effect; and (7) pa-
tients with urethral stricture, unwillingness to perform CIC, and in
whom BoNT-A is contraindicated should not be tried. [LE, 5,D]

10.6. Renal function preservation

The renal function is also an important issue in management of
NLUTD, especially in chronic SCI patients. Patients with DSD, low
compliant bladder, and high intravesical pressure at end-bladder
filling may be at high risk of renal failure. The incidence of
chronic renal disease in paraplegia and neural tube defects is higher
than in a normal population.82 [LE, 2a,B]

Low bladder compliance was statistically associated with VUR,
radiographic upper urinary tract abnormality, pyelonephritis, and
upper urinary tract stones. CIC is the superior method for preser-
ving bladder compliance and preventing the upper urinary tract
complications associated with low compliance.83 [LE, 4,C]

Patients with DSD who currently have an indwelling catheter,
who are performing CIC or who have spontaneous voiding should
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be monitored annually to prevent the occurrence of renal insuffi-
ciency. Oral antimuscarinic agents or intravesical BoNT-A injections
might provide a low-pressure bladder and preserve renal function
in long-term management of NLUTD. [LE, 5,D]
10.7. AD dysreflexia and UTI in SCI

AD is a potentially life-threatening condition. AD occurs most
often in individuals with SCI above the T6 level.84 [LE, 4,C] Patients
with chronic SCI may develop AD during bladder overdistension,
stool impaction, or UTI.85 [LE, 2a,B] The incidence of AD in patients
with SCI above T6 ranged from 19% to 70%. Patients with DSD had a
higher incidence of AD.

Alpha-blockers or detrusor BoNT-A injections have been proven
to be able to alleviate the occurrence of AD. However, some SCI
patients may develop exacerbated AD after BoNT-A injection.77 [LE,
3b,B]
11. Surgical management of NVD

For patients without therapeutic responses to medical treat-
ment or intravesical BoNT-A injection, surgical intervention is
mandatory to treat urological complications and preserve renal
function.

Transurethral external sphincterotomy provides a significant
reduction of voiding pressure and AD in male SCI patients.86 [LE,
3b,B]

Transurethral incision of BN (TUI-BN) can also reduce AD and
facilitate spontaneous voiding in incomplete cervical SCI patients.87

[LE, 3b,B] TUI-BN is effective in restoring spontaneous voiding,
increasing Qmax, and decreasing PVR in high-level SCI patients.
TUI-BN also leads to an improvement in reducing bladder outlet
resistance, a reduction in occurrence of AD episodes, and an
improvement in HR-QoL.88 [LE, 3b,B]

Bladder augmentation, either by a segment of intestine, or auto-
augmentation using myomectomy, can reach a large capacity, low
intravesical pressure, and non-reflux condition.89,90 [LE, 2a,B; LE,
3b,C] However, long-term complications such as stone formation,
loose stool, metabolic acidosis, and chronic UTI remain problems to
be solved.91 [LE, 3b,B]

Other surgical treatments for NLUTD to increase bladder ca-
pacity and improve storage function include: urethral and
bladder neck procedures, urethral sling, artificial urinary
sphincter,92 [LE, 2a,B] functional sphincter augmentation, bladder
neck and urethra reconstruction (Young-Dees-Leadbetter proce-
dure),93 [LE, 3b,B] detrusor myectomy (auto-augmentation),
denervation, deafferentiation, neurostimulation, neuro-
modulation, sacral rhizotomy and sacral anterior root stimulation
, bladder covering by striated muscle, or urinary diversion.89 [LE,
2a,B]
11.1. Treatment of VUR

Ureteral reimplantation has an immediate and long-lasting
result in over 90% of patients.94,95 [LE, 3b,B; LE, 3b,B] Subtrigonal
injections of bulking agents may be tried first in selected patients
with NLUTD and VUR.96 [LE, 3b,B]

Ureteral reimplantation alone or combined ureteral reimplan-
tation with bladder augmentation in patients with contracted
bladder are effective procedures in patients who fail the initial in-
jection procedure.97 [LE, 3b,B] In the treatment of VUR, physicians
should consider lowering intravesical pressure at the same time.98

[LE, 3b,C]
12. QoL issues

The QoL issue is also important in the treatment strategy for
NLUTD. Patients’will of management modality, their hand function
and capability of self-care, social economic support, and family
support for patients with NLUTD should be taken into consider-
ation in the management of NLUTD.

When performing BoNT-A injections for patients with DSD,
injecting into the detrusor or urethra should be carefully evaluated
prior to treatment. Patients with DSD and treated with detrusor
BoNT-A had a greater HR-QoL improvement than those treated
with urethral injection.99 [LE, 2b,B]
13. Rational treatment strategy for NLUTD

Bladder and urethral dysfunction changes with time in patients
with NLUTD. In treating patients with NLUTD, patients should be
regularly followed up for their lower urinary tract dysfunction and
any urological complication should be adequately treated.

Avoiding a chronic indwelling catheter can reduce the incidence
of developing a low compliant bladder.

Long-term antimuscarinic therapy can decrease urinary incon-
tinence and lower intravesical pressure.

Intravesical injection of BoNT-A provides an alternative treat-
ment for refractory DO or low compliant bladder and can replace
the need for bladder augmentation.

When surgical intervention is necessary, we should consider the
least invasive type of surgery and reversible procedure first and
avoid any unnecessary surgery of the lower urinary tract.
14. Future new technologies

Many novel therapeutic trials have emerged in recent decades to
treat SCI and NLUTD. Keeping the bladder and urethra in a good
condition without interference of the neuromuscular continuity
provides patients with NLUTD a chance for future new technolo-
gies. The most important thing is to never give up on improving the
QoL in patients with NLUTD.
15. Guidelines for follow-up

All patients should receive life-long annual surveillance to
prevent development of urological complications and undesired
LUTS.100 [LE, 2a,B]

The long-term follow-up procedures include: physical exami-
nation, blood chemistry, urinalysis, renal ultrasound, bladder ul-
trasound, PVR measurement, cystoscopy, renal scan, and
urodynamic study. [see Assessment]

More frequent examinations are needed in patients with a high
risk or if the neurological pathology or the NLUTD status demand
this.
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