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Abstract
Objective

is article reviews the research progress of rehabilitation treatment and nursing care of
patients with neurogenic bladder after spinal cord injury, in order to provide reference
for the rehabilitation treatment and nursing care of patients.
Materials and Method
We reviewed recent medical literature on patients with neurogenic bladder, focusing on
neurogenic bladder caused by spinal cord injury.
Results
We analyzed 31 recent of publications in patients with neurogenic bladder after spinal
cord injury, in addition to reviewing and evaluating the commonly used rehabilitation
nursing methods for neurogenic bladder.
Conclusion
Psychological counseling is a vital aspect which cannot be neglected in the process of
neurogenic bladder rehabilitation. Hitherto, the commonly used drug and surgical
treatments may have negatively impacted the inental health of patients in varying
degrees. However, in clinical practice, applying intermittent catheterization in patients
who have neurogenic bladder with spinal cord injury may help improve patients’ life

quality, mitigate psychological burden, and reduce negative emotions.
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Core Tip: Existing treatments for neurogenic bladder mainly include surgery and

drugs, but they all damage the patient's mental health to varying degrees. Intermittent




catheterization not only helps to maintain bladder compliance, protect kidney function,
and speed up recovery, but also helps to improve the patient's ability to live and reduce
psychological burden and negative emotions.

INTRODUCTION

Spinal cord injury (SCI) is transverse damage to the spinal cord caused by various
pathogenic factors, leading to paralysis of the limbs and trunk below the innervation
level, combined with bladder and rectal dysfunctionlll. The global SCI incidence rate is
3.6/1 million to 195.4/1 million. The annual SCI incidence rate in the United States is
about 40/1 million, and in Europe, it is 13.9-19.4/1 million?3. A systematic review
reported that the incidence of SCI in China ranged between 14.6 to 60.6%and this
indicated that the incidence of SCI in China is higher than that in developed countries
and regions.

The results of the American standard SCI system study showed that 81% of SCI
patients had diverse degrees of bladder dysfunction within one year after the onset of
the disease®. There also differences in incidence. Renal failure caused by urinary
system dysfunction is one of the main causes of death in SCI patientsé. Neurogenic
bladder (NB) refers to the dysfunction of bladder storage and emptying of urine due to
damage or disease of the central or peripheral nervous system that controls the voiding
function (see Figure 1), and patients may develop urinary tract infection or
hydronephrosis which is one of the main complications of SCI patients. The high
incidence of NB, the serious condition of the patients, and the ineffective rehabilitation
treatment are important risk factors for the death of patients with spinal cord injury; NB
patients often suffer from urinary dysfunction, which seriously affects their life quality.
Reconstruction of bladder function is the key to restoring the urination function in SCI
patients. It is of great significance to do rehabilitation training and nursing care of
bladder function to help patients restore the bladder function as soon as possible,
reduce the occurrence of complications, and cut down the mortality rate.

1. Materials and Method




We reviewed the recent medical literature on patients with neurogenic bladder,
focusing on neurogenic bladder caused by spinal cord injury. The articles published by
PubMed from July 2007 to July 2022 were searched. The following medical subject titles
or free-text terms are used in the search: neurogenic bladder, anxiety, psychological
burden, spinal cord injury, nursing. Search is limited to papers written in English, and
there is no restriction on the types of article. The literature retrieval strategy is shown in
Figure 2 (see Figure 2).

2. Principles of Rehabilitation Nursing

The intravesical pressure of patients with neurogenic bladder should not exceed 40
cmH>O during storage and voiding. When the bladder pressure is equal to or higher
than 40 cm H20 7, clinical intervention is required to prevent potential complications
such as renal injury or progression to renal failure. The main nursing principles of
neurogenic bladder include: reducing or avoiding complications such as urinary tract
infection and stone formation; restoring normal bladder capacity, increasing bladder
compliance, and enabling proper bladder emptying; restoring low-pressure urine
storage function and protecting the upper urinary tract; mitigating urinary incontinence
and enabling the bladder to have proper urinary continence; trying not to use
indwelling catheterss-19.

3. Rehabilitation Nursing Measures

3.1 Manual-assisted urination

Manual-assisted urination mainly includes trigger point method, Valsalva breath-
holding method, Grede maneuver, pelvic floor muscle training, and urethral sphincter
coordination training. The above methods can be used in the pinch period and
intermittent catheterization period of patients with indwelling catheterization, which
can help the patient to establish autonomic reflexes in the bladder and induce
spontaneous urination. The guidelines of Bragge et alll states that the use of reflex
therapy and manual voiding in patients with neurogenic bladder has been criticized.

3.2 Drug therapy




The main purposes of drug treatment are to reduce bladder storage pressure, prevent
overactivity of the detrusor muscle, and prevent and treat urinary tract infections. Drug
therapy can also be used to improve urine flow, reduce postoperative void residual
volume (PVR)!2 to counteract vesicoureteral reflux (VUR), or reduce spasticity. At
present, the commonly used drugs for the treatment of neurogenic bladder include
cholinergic receptor agonists, anticholinergic agents, a-adrenergic receptor blockers,
and skeletal muscle relaxants. Before drug treatment, urodynamic examination should
be performed on the patient to determine the type of bladder disorder, and then an
appropriate drug would be selected according to the test results. The adverse reactions
of drug therapy will increase with the increase of drug dose, and about 25% of urinary
tract patients with benign prostatic obstruction stop taking drugs due to intolerance'>.
3.3 Physiotherapy

Currently, electrical nerve stimulation is a research hotspot in the treatment of
neurogenic bladder patients!4. Electric stimulation has the characteristics of low voltage,
low frequency and no electrolysis, and can effectively stimulate the patient's sensory
and motor nerves!. Nerve electrical stimulation mainly simulates the nerve
electrophysiological activities under different functional states by designing different
parameters, so that the patient's muscles regularly contract to promote the recovery of
the lesion. The methods of electrical nerve stimulation for the treatment of patiﬁs with
neurogenic bladder mainly include transcutaneous electrical stimulation, electrical
stimulation of the pelvic floor muscles, electrical stimulation of the pudendal nerve, etc.
Magnetic therapy uses a certain intensity of time-varying electromagnetic field to
stimulate the body tissue to generate induced current, thereby improving muscle
rhythmic contraction by improving the nerve activity and muscle innervation.

3.4 Surgical treatment

Surgical treatment is an available option after evaluation for those patients who have
neurogenic bladder after spinal cord injury and have undergone conservative treatment

that was deemed ineffective!>. The surgical method should be selected according to the




site of neurogenic bladder injury, including bladder reconstruction and delayed bladder
detrusor function reconstruction, technique, bladder denervation, and reinnervation.

3.5 Indwelling urethral catheter

The acute stage of spinal cord injury patients is the stage of spinal cord shock!¢. The
bladder loses spinal cord innervation, resulting in complete paralysis of the detrusor
muscle of the bladder, loss of contraction and relaxation functions, and reduced tension
of the urethral sphincter. Only part of the contractile function is retained, which leads to
urethral resistance greater than the pressure in the bladder, and urin(ﬂais difficult to be
discharged. Therefore, in the stage of spinal shock, the prevention and treatment of
urinary retention in patients with neurogenic bladder and the promotion of bladder
reflex contraction ability are the key points of nursing; at this time, due to the unstable
bladder function of patients, the main nursing measures are indwelling urinary
catheters, continuous drainage of urine, prevention of overfilled bladder, and reducing
urinary tract infections. However, long-term indwelling catheters can easily lead to
complications such as urinary tract infection and urethral injury, and it is rarely used in
clinical practice.

3.6 Urodynamic testing

Urodynamic testing is a common examination method in urology "%, It mainly tests the
pressure, flow rate, and bioelectrical activity of each part of the urinary tract to establish
whether there are diseases associated with dysuria. Studies'®? have shown that
patients with previous symptoms of lower urinary tract may not be accurately
diagnosed with lower urinary tract dysfunction based only on clinical symptoms. Single
or combined application of symptom score, urine flow measurement, residual urine
measurement, bladder measurement, and bladder wﬁ thickness has been widely used
in clinic examination to preliminarily diagnose lower urinary tract dysfunction.
However, although lower urinary tract dysfunction can be classified according to these
research results and given initial treatment, there are still some lower urinary tract

dysfunctions with extreme diagnostic criteria that may be missed or wrongly treated.




There may be some difficulties in the urodynamic examination of neurogenic bladder
patients?!. For example, many neurogenic bladder patients lack symptoms due to
impaired bladder sensation, or it may be difficult for patients to determine the time of
urinary incontinence. Patients with a neurogenic bladder may not be able to distinguish
whether urine leakage is caused by urgency or pressure, such as urine leakage when
entering or leaving a wheelchair. The severity of clinical symptoms in patients with
complete neurological function is not completely consistent with urodynamic results,
which is also true in patients with neurogenic bladder. Importantly, the severity of
symptoms is not always related to the severity of urethral diseases. Some scholars2224
have reported that the correlation between neurological signs and symptoms and
urodynamic evaluation results is poor in children with spinal cord dysplasia. In
addition, although patients with spinal cord injury may have bladder dysfunction, the
functional state of bladder and sphincter cannot be inferred based only on the results of
neurological assessment. Urodynamics is very important to evaluate neurogenic
bladder patients with high accuracy, because it is the only reliable index to judge upper
urinary tract dysfunction and the best way to guide the treatment of the lower urinary
tract.

3.7 Intermittent catheterization

Intermittent catheterization®® refers to the method of inserting the catheter into the
bladder when the patient's bladder is full, and removing the catheter immediately after
emptying the urine, without leaving the catheter in the bladder. In fact, the residual
urine volume decreases and the maximum voiding volume increases after intermittent
catheterization indicating that the use of intermittent catheterization is helpful to
promote the recovery of bladder voiding function and increase the urine output. At the
same time, according to the specific condition of the patient during catheterization,
formulating a strict drinking water plan and reasonably controlling the amount of
drinking water and urine of patients will help to ensure the balance of bladder energy

storage and better restore the bladder function.




Early intermittent catheterization is a prominent way of bladder training, allowing the
bladder to empty intermittently, which is conducive to maintaining bladder capacity
and restoring bladder contraction function. It is the "gold standard" for assisting
bladder emptying training. Intermittent catheterization is recommended by the
International Continence Societb as the preferred method for the treatment of
neurogenic bladder, including sterile intermittent catheterization (SIC) and clean
intermittent catheterization (CIC). Among them, clean intermittent catheterization is the
most ideal approach to train the bladder function. SOEe scholars have suggested that
repeated catheterization may increase the chance of urinary tract infection, but
considerable studies have shown that intermittent catheterization does not incrase the
chance of urinary tract infection. Using intermittent catheterization to train the bladder
function in patients with spinal cord injury can effectively reduce residual urine
volume, cut down the rate of urinary system infection, and better control the disease.
Orem self-care mode can not only improve the bladder function of patients, but is easily
accepted by patients2. It does not increase the rate of urinary tract infection, and can
play a positive role in the rehabilitation of intermittent catheterization patients.

3.8 Psychological care

Spinal cord injury can lead to abnormal motor and sensory function, urinary
incontinence, and patients are prone to developing psychological disorders*-%.
Through psychological counseling, it is particularly essential to deal with various
psychological issues of patients in a targeted manner, in order to improve the
compliance of patients with rehabilitation training. The rehabilitation process of
neurogenic bladder after spinal cord injury is long, and many patients have difficulty
receiving permanent rehabilitation training, contributing to low adherence and even
treatment refusal; for such patients, the nursing staff should provide compassionate
care and to cultivate the patients’ coping skills. In addition to accompanying the patient,
the family members of the patient also need to continue living their daily life. They are
under great psychological pressure. It is necessary to provide psychological care and

health education to the family members of the patients, so that they can fully




understand the relevant knowledge of the disease and establish a collaborative
relationship through effective communication. Furthermore, guiding the family
members of the patients to learn how to train patients' bladder function is also
indispensable, so as to allow them to assume the responsibility of supervising and
encouraging patients to adhere to rehabilitation training.

4. Discussion

Neurogenic bladder is a common sequelae of spinal cord injury. Long-term urinary
retention and incontinence in patients can result in complications such as urinary tract
infection, kidney stones, ureteral stones, and hydronephrosis, which will develop into
renal failure and epdanger the patients’ life2?. A large number of cohort studies have
shown that 40% of patients with spinal cord injury neurogenic bladder require repeated
outpatient urology visits, 33% require repeated admissions and dischargeg, and 15%
require perennial home care. The above results can fully illustrate that neurogenic
bladder after spinal cord injury will seriously affect the quality of patients’ life.’.
Therefore, thEéontinuous optimization of rehabilitation nursing and other treatment
measures for patients with spinal cord injury neurogenic bladder can improve the
quality of life of patients and reduce the long-term mortality, which has important
clinical and social significance.

The pathogenesis of neurogenic bladder after spinal cord injury is complex, and the
clinical manifestations of patients are diverse. Although rehabilitation treatment is a
complex and long process, reconstruéion of bladder function and improvement of
urinary incontinence are vital means to prolong the life expectancy and improve the
quality of life of patients with spinal cord injury. Psychological counseling is also
essential. The ability of the patient to instructions from medical staff, reciprocal
communication, and counseling are strategies which could mitigate the psychological
disstress of patients and enable patients to better cooperate with rehabilitation
treatment and nursing. This in turn will promote patient recovery and alleviate their
pain. Bladder function training can improve the synergy of the detrusor and urethral

sphincter, gradually form voiding reflex, and boost the bladder function. Intermittent




catheterization can prevent bladder wall damage caused by overfilling of the bladder,
bladder spasm from causing the volume reduction, help restore the bladder to store and
discharge urine regularly, assist in maintaining bladder compliance, protect the kidney
function, and accelerate recovery. The bladder plays a crucial role in spontaneous
urination. In the process of rehabilitation nursing, it is necessary to observe the dynamic
changes of a patient's urination in a timely manner, and take personalized nursing
measures according to the changes of the patient in different stages of recmary. Initial
comprehensive rehabilitation nursing can promote the early recovery of bladder
function in patients with spinal cord injury neurogenic bladder, enhance and utilize
bladder storage and urination functions, shorten the time of indwelling catheter, reduce
the occurrence of residual urine volume, reduce urinary tract infection rate, thus
ameliorate patient outcomes.

5.Limitations

Although we have made efforts to search the existing literature on neurogenic bladder
care, our research still has some limitations, including the retrospective nature of the
studies reviewed and inherent limitations related to observational studies. Limited by
our search strategies, our search results may not be comprehensive enough, so it may
bring some bias to the conclusions. The incidence and nursing methods of neurogenic
bladder may be geographically different and may vary according to the knowledge of
local medical practitioners. These factors have not been analyzed in detail due to the
lack of relevant supporting data. However, even though the number of studies

reviewed was small, the clinical significance of the research results is still relevant.

CONCLUSION

This review reviews the research on neurogenic bladder care that can be retrieved in
PubMed during the last twelve years. Many complications caused by a neurogenic
bladder, such as urinary tract infection, kidney calculi, ureteral stones, and
hydronephrosis, not only bring trauma to the patient's body, but also seriously affect

the diagnosis and treatment of these complications. Repeated hospital admissions and




long-term home care could increase the psychological distress of the patients. Therefore,
in the diagnosis, treatment, and care of neurogenic bladder, psychological care is also
an essential component. It has been found in clinical practice that intermittent
catheterization can assist in maintaining bladder compliance, protecting renal function,
and accelerating recovery. At the same time, it helps to improve the patients' life quali

and reduce psychological distress. Our review provides notewort}a information for the
future care of patients with neurogenic bladder. Psychological care of patients with
neurogenic bladder is also important during the process of the patients' rehabilitation.
Intermittent urethral catheterization is superior to other forms of traditional urethral

catheterization.
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