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Abstract: Neurogenic bowel dysfunction (NBD) is fecal incontinence or constipation is prevalent in kids with both congenital and acquired 
neurological disorders. NBD results from loss of normal sensory or motor control and may include both the upper and the lower gastrointestinal (GI) 
tract Constipation and fecal incontinence are frequent symptoms of neurogenic bowel dysfunction (NBD), which makes it a challenging condition to 
treat. Also, they have a major impact on quality of life and dignity. Bowel dysfunction is less studied compared to neurogenic bladder, generally prevelant 
in spina bifida, but practically as prevalent in other neurological conditions. Generally, the objective of neurogenic bowel management is to achieve 
complete emptying of the rectum on a systematic basis. This may be accomplished through with a multidimensional approach containing of conservative, 
medical and even surgical approaches. A modified Delphi procedure was used to construct a statement document. This paper discusses the various 
causes of paediatric NBD. To enhance clinical management, numerous therapeutic techniques are given. Due to both the improved survival rate and 
better diagnosis, there are more children and teenagers with NBD. The number of children and adolescents with NBD is growing as a result of better 
diagnosis and a greater survival rat NBD can cause either faecal incontinence or constipation, or both, with a fair amount of predictability. However, 
each patient will experience NBD in a different way depending on a variety of underlying conditions and coexisting conditions. Due to the status of 
the affected child and caregivers, management of NBD should be individualized using a combined multidisciplinary therapy. 
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1. INTRODUCTION     

 
Neurogenic bowel dysfunction (NBD) is fecal incontinence or 
constipation resulting from central nervous system (CNS) 
disease or damage 1, 2.  It is a widespread problem for people 
with neurological disorders; variations in bowel motility and 
sphincter control can present a most important problem for 
people with spinal cord injury (SCI) and multiple sclerosis (MS) 
amyotrophic lateral sclerosis (ALS), spina bifida, 3 
myelomeningocele (MMC), Parkinson disease (PD), stroke, 
and diabetes mellitus which extremely influences quality of life 
3, 4. Constipation and fecal incontinence are frequent 
symptoms of neurogenic bowel dysfunction (NBD), which 
makes it a challenging condition to treat. Chronic constipation 
and fecal incontinence often coexist, sometimes with 
“overflow” diarrhea (where solid stool obstructed higher up 
the rectum or colon only permits watery stool past it, which 
is then very hard for even a neurologically intact anal sphincter 
to retain). This leading to annoying situation for both patients 
and caregivers, particularly in a neurogenic scenario, 
frequently well-defined as neurogenic or neuropathic bowel 
dysfunction (NBD) 5. This regularly happens if muscles in the 
rectum and anus are not working to store and hold back a 
bowel movement due to muscle injury or nervous system 
damage, as well as a loss of rectal sensation 6. NBD results 
from loss of normal sensory or motor control and may include 
both the upper and the lower gastrointestinal (GI) tract 6. 
Neurogenic bowel dysfunction (NBD) can restrict knowingly 
with a person’s education, work, and social life and presents a 
main challenge to quality of life, independence, and community 
reintegration after SCI. Loss of bowel control is a source of 
anxiety and distress 7, 8.  Bowel dysfunction can affect patients’ 
psychological, physical, and social well-being because of 
constipation, FI, the extended time spent on defecation, and 
the social restrictions that bowel dysfunction imposes on the 
patient 9, 10. A careful primary valuation delivers an idea of 
symptom severity and is critical for successful rehabilitation. 
The backbone of treatment remnants a traditional method of 
management fecal incontinence or enhancing the mechanics of 
defecation using laxatives and irrigation approaches. When 
successful, this approach progresses both evacuation and 
incontinence symptoms, with related developments in quality 
of life and independence 11, 12. Even though bowel dysfunction 
is a communal occurrence, to date there have been 
moderately few studies addressing bowel management. 
 
1.1 Prevalence 
 

Bowel dysfunction is less studied, but practically as prevalent 
in other neurological conditions. Neurogenic bowel 
dysfunction (NBD) affects ~80% of spinal cord injury (SCI) 
patients to some degree up to 95% report constipation, fecal 
incontinence is experienced at least once per year by 75% and 
daily by 5%, with 33% experiencing regular abdominal pain 
associated with the level of injury 13-15. It is also prevalent 
among patients with other neurological conditions such as 
multiple sclerosis (MS) and spina bifida (SB) 16. Up to 30% of 
MS patients can experience fecal incontinence (FI) 17. About 
one-third of MS patients suffer from constipation and one-
quarter are incontinent at least once per week 18. In patients 
with PD, constipation, in specific difficulty with defecation, 
occurs in 37% 19. One quarter of stroke survivors experience 
constipation and 15% suffer with fecal incontinence 20. Bowel 
dysfunction is recorded in 0.7–29.6% of children and 
adolescents, and it may be caused by functional abnormalities, 
congenital anatomical deformities, reasons involving the 

digestive tract and the nervous system, or a combination of 
these factors 21.                                                             
 

1.2 Causes 

 
The term ‘neurogenic bowel’ includes the manifestations of 
bowel dysfunction resulting from sensory and/or motor 
disturbances due to central neurological disease or damage 22. 
The complicated regulation of the gastrointestinal system 
depends on the coordinated relationship of neural impulses 
and muscle contractions. Constipation and/or fecal 
incontinence progress when there is a difficulty with the 
regular bowel functioning, which might be for numerous 
causes 23. There are two chief types of nervous system within 
the lower gastrointestinal (GI) tract: the intrinsic enteric 
nervous system and the extrinsic nervous system. The intrinsic 
enteric nervous system controls gut motility directly, while the 
extrinsic nerve pathways effect gut contractility indirectly by 
adapting this intrinsic enteric response 23. In almost all cases of 
neurogenic bowel dysfunction, it is the extrinsic nervous 
supply that is affected while the intrinsic enteric nervous 
supply remains intact. Patients with spinal cord lesions, either 
congenital or acquired, have an anatomically intact rectal 
ampulla, anal canal, and sphincter but experience constipation 
and/or incontinence due to damage of their enteric nervous 
system, reduced sensation, and limited mobility 24. Pediatric 
NBD is typically brought on by congenital issues like spina 
bifida (SB). Acquired forms brought on by injury, infection, etc. 
resemble adult clinical images more 25. The following list of 
etiologies is presented roughly in order of paediatric relevance 
(based on the frequency of each cause in childhood and its 
propensity to result in NBD in children).  
 
1.3 Myelodysplasia 
 
Also referred to as SB, is a condition that causes the 
embryonic neural tube to malform and the vertebral column 
to not completely close. This phrase refers to a group of 
neural tube abnormalities (NTDs), which include 
myelomeningocele, lipo-myelomeningocele, meningocele, and 
spina bifida occulta. One of the most frequent congenital 
deformities affecting the spine and brain, myelomeningocele 
(MMC), may affect any level of the spinal column (lumbo-sacral 
47%, lumbar 26%, sacral 20%, thoracic 5%, and cervical spine 
2%) 26. The neurological abnormalities caused by SB vary and 
depend on the protruding neuronal components inside the sac. 
In myelomeningocele, the neural roots or spinal cord 
segments herniate through the imperfectly closed vertebrae 
and are thus vulnerable to harm before birth (or afterward, up 
until the sac is medically repaired). However, there is little 
connection between the neurological abnormalities caused 
and the bony vertebral level. Additionally, during childhood, 
from birth to puberty, a neurological lesion may become 
dynamic because to variations in the growth rates of the 
vertebral bodies and the spinal cord. In 85% of children with 
MMC, there is associated hydrocephalus (with an Arnold-
Chiari, or Chiari type-II, malformation), which frequently 
necessitates ventriculo-peritoneal shunting of extra 
cerebrospinal fluid to lessen its pressure on the brain. The 
prevalence of MMC and other neural tube abnormalities has 
been greatly decreased thanks to widespread obligatory 
fortification of dietary staples with folic acid and voluntary folic 
acid intake prior to conception and during the first trimester 
of pregnancy 27.  
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1.4 Sacral Agenesis (SA) 
 
SA also known as Caudal Regression Syndrome, involves the 
total or partial absence of the lowest five vertebrae. When a 
child fails to complete toilet training on schedule, urinary 
and/or faecal incontinence are frequently described and 
identified. A thorough physical examination should also involve 
palpating the spine to the tip of the coccyx (to rule out a bone 
deformity), neurological testing of the lower limbs, and gait 
analysis. Careful investigation may reveal flattened buttocks 
28,29.  
 
1.5 Anorectal Malformation 
 
Anorectal malformation (ARM), formerly known by the more 
specific term imperforate anus, is thought to affect between 1 

in 2000 and 1 in 5000 live births . In 38% of cases, spinal cord 
pathology is present, either alone or in conjunction with other 
congenital malformations 30. The Vertebral, Anorectal 
Malformation, Cardiac, Tracheo-Esophageal Fistula, Renal, and 
Limb Anomalies (VATER or VACTERL association) is a set of 

frequently coexisting abnormalities . According on whether 
the blind-ending rectum finishes above, at, or below the 
levator ani muscle, ARM has historically been categorised as 

high, moderate, or low . Before, pulling the rectum through to 
the anal margin during an imperforate anus repair for high 
lesions using a perineal technique frequently led to an injured 

pudendal nerve . This problem has been removed thanks to the 
development of the posterior sagittal anorectoplasty (PSARP) 
surgical technique 31. 
                                                                          
1.6 Cerebral Palsy   
 
A congenital neurological disorder called cerebral palsy (CP) 
is described as a non-progressive damage to the brain or a 
deformity of the brain that occurs during prenatal or postnatal 
development32. The most frequent neurological disorder seen 
in children is cerebral palsy (CP), which has an incidence of 1.5 
per 1000 live births CP refers to a range of conditions that 
affect mobility and posture development to varying degrees 
Constipation affects up to 90% of children with CP, and 47% 
of them experience some degree of faecal incontinence 33. 
Instead of being caused by a fundamental intrinsic neuropathy 
of these structures, these effects are caused by aberrant 
higher-level regulation of the intestine and/or sphincter. The 
recommended treatment options for NBD depend on the 
intellectual disability of the patient, which affects about half of 
CP patients 34,35. NBD has outher cause as muscular 
dystrophies, mitochondrial disorders, acquired brain Injury, 
acquired pelvic Injury, acquired spinal cord injury, autism, 
down syndrome, multiple sclerosis, transverse myelitis and 
meningitis retention syndrom Children and teenagers 
complain from NBD, frequently accompanied by neurogenic 
bladder dysfunction. NBD has been more thoroughly assessed 
in various neurological illnesses, and early management is 
typically implemented. In contrast, it is frequently overlooked, 
undertreated, or untreated in other conditions, both 
uncommon and prevalent. Due to the prevalence of common 
congenital disorders like cerebral palsy and Down syndrome, 
as well as all types of uncommon acquired neurological damage 
like post-traumatic stress disorder, Guillain-Barré syndrome, 
transverse myelitis, etc., all children with special needs must 
be evaluated for NBD. In order to provide customised 
diagnostic routes and management, future research must take 
these clinical circumstances into account36. 
  

2. PATHOPHYSIOLOGY 

 
The intrinsic enteric neural system, which is found inside the 
gut wall, and the extrinsic nervous system, which consists of 
sympathetic and parasympathetic innervation, are the two 
primary types of neurological systems in the lower 
gastrointestinal (GI) tract 37. The extrinsic neural pathways 
affect gut contractility indirectly by altering this intrinsic 
enteric response, whereas the intrinsic enteric nervous system 
directly regulates gut motility 38. The extrinsic nerve supply, 
rather than the intrinsic enteric nervous supply, is nearly 
always the part of neurogenic bowel dysfunction that is 
compromised. The causes of a neurogenic bowel dysfunction 
(NBD) in children and adolescents are different from adult 
forms. In most cases, pediatric NBD is caused by congenital 
problems such as spina bifida (SB). Acquired forms caused by 
trauma, infection, etc., are more like adult clinical pictures 39. 
Despite having anatomically normal rectal ampulla, anal canal, 
and sphincter, patients with spinal cord lesions-whether 
congenital or acquired-experience incontinence or 
constipation as a result of enteric nervous system impairment, 
decreased feeling, and restricted mobility. These children may 
also have problems with anal squeeze pressure, anorectal 
sensitivity, and anal resting pressure. Rectal compliance may 
also be affected 40,41 due to the rectum's hyperreactivity, which 
affects colorectal motility, transit time, and bowel emptying 
and frequently results in constipation, faecal incontinence, or 
a combination of the two. Children with spina bifida 
experience bowel dysfunction because, despite having a 
typically functioning spinal rectoanal inhibitory reflex (RAIR), 

they lack the urge to urinate. Bowel soiling happens when the 

internal sphincter relaxes. Increased colonic transit time, a 
lack of sphincter relaxation, and rectal distension cause 
constipation 41,42. A general decline in activity and, depending 
on the severity of the spinal injury, abdominal muscular 
weakness that affects the capacity to push out faeces are 
additional factors contributing to bowel dysfunction in 
children with spinal cord disorders 43. The majority of kids get 
constipation, which manifests as frequent, tiny, and firm faece. 
The pathophysiologic mechanisms of constipation are 
obstructed defecation, weak abdominal muscles, diminished 
rectal feeling, and delayed colonic transit time. Both 
incomplete and complete lesions can cause blocked defecation 
or fecal incontinence. fecal incontinence happens due to 
areflexic or atonic anal sphincter, uninhibited rectal 
contractions, poor rectal sensibility, and lack of anal sphincter 
tone and contraction (conus and cauda equina lesions)44. The 
pathophysiology of bowel dysfunction in patients with PD is 
relatively different from that of SCI or MS. Dystonia of the 
striated muscles of the pelvic floor and external anal sphincter 
describes the defecation dysfunction; this an etiological factor 
is reinforced by the observation that pelvic floor dysfunction 
is improved with L-Dopa 45,46. As well as the pelvic dysfunction, 
colonic transit time is usually extended in patients with 
idiopathic PD 45.  
 

2.1 Impact of Anatomical Location of Nerve Damage 
 

According to the site of the brain damage and the site of 
damage along the spinal cord and severity of the damage, 
colorectal function as well as the kind and amount of future 
symptoms are defined. immediately after the injury the patient 
complain of a spinal shock that can last up to 6 weeks it makes 
it difficult to determine the level of injury along the spinal cord. 
Depending on the severity of the illness or damage to the 
conus medullaris, neurogenic bowel symptoms can be 
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classified into two patterns : 1. Supraconal disorder, often 
known as "spastic bowel," "hyperreflexic bowel," or "upper 
motor neuron bowel syndrome"  This pattern involves a loss 
of supraspinal inhibitory input, which results in hypertonia of 
the colorectum, and is observed in patients with sickness or 
injury above the conus medullaris. Reduced colonic 
compliance, excessive segmental peristalsis, and insufficient 
propulsive peristalsis are caused by an increase in the tonus of 
the colonic wall, pelvic floor, and anus 47-49. The transit slows 
down throughout the colon as the peristaltic and haustral 
motions become less efficient 50,51. Stool retention brought on 
by the external anal sphincter's (EAS) spastic constricted state 
makes the problem much worse. Constipation is the most 
common gut symptom as a result of the interaction of various 
physiological reactions to supraconal damage. The reflex that 
initiates a bowel movement still functions, but the child may 
not feel it coming, resulting in a sudden unplanned passage of 
stool whenever the rectum is full when the anal sphincter is 
unable to be consciously relaxed. High resting anal tone, the 
presence of the anal/anocutaneous reflex (which causes the 
anus to contract reflexively in response to perianal skin 
stroking), and the presence of the 
bulbospongiosus/bulbocavernosus reflex are all symptoms of 
these illnesses (reflex contraction of anus in response to 
squeezing the glans penis or clitoris). 2. Lower motor neuron 
type infraconal disease or areflexic bowel. After a lower spinal 
cord injury, the bowel may become flaccid. Infraconal lesions 
result from injury to parasympathetic cell bodies in the conus 
medullaris or their axons in the cauda equina, which disrupts 
autonomic motor neurons. This is characterised by decreased 
rectoanal inhibitory reflex (RAIR) amplitude and loss of 
colorectal tone, which causes a cyclical pattern of insensate 
rectal filling and progressive rectal distension that ultimately 
results in faecal incontinence. Due to weak anal sphincters and 
lax pelvic floor muscles, which permit excessive descent of 
pelvic contents, lowering the anorectal angle and widening the 
rectal lumen, the incontinence is further made worse by a 
decrease in resting and squeeze anal pressures 51. When the 
bowels are flaccid, the colon moves less, there is fewer 
peristalsis, and the anal sphincter is more relaxed than usual. 
This may cause frequent stool leakage and constipation. These 
patients typically have no or little anal tone at rest, as well as 
no anal/anocutaneous or bulbospongiosus/bulbocavernosus 
responses. 
 

2.2 Symptoms 

 
The foremost symptoms of NBD are fecal incontinence and 
constipation. Fecal incontinence is the accidental movement of 
solid, liquid, or mucous stools. This often happens when the 
rectal and anal muscles fail to preserve and retain bowel 
movements due to muscle damage, nervous system damage, 
and loss of rectal sensation 52. Constipation is well-defined as 
a reduction in the number of bowel movements, but deficiency 
of daily bowel movements is not constantly constipation, as 
some people only have three bowel movements a week. 
Symptoms of constipation include difficulty bowel movements, 
rare bowel movements, and hard bowel movements 53. 
Cameron et al. lately established in a mixed cohort of patients 
with SCI or MS, patients with the most bothersome bowel 
symptoms also had higher acuity urinary incontinence and 
lower urinary tract symptoms 54. 
 

2.3 Diagnosis and Assessment 
 

A GI history should be taken from the patient and any careers 
they may have. Details of bowel habit before injury or 
neurological disease onset should be investigated 55. Existing 
symptoms should be cautiously assessed, containing bowel 
movement frequency, stool consistency (the Bristol Stool 
Form scale can be helpful), occurrences of fecal or flatus 
incontinence or urgency, maneuvers wanted for bowel 
management, time spent using the restroom, episodes of fecal 
impaction, use of laxatives and anti-diarrheal, and the 
requirement for pads or plugs 56. Furthermore, it is important 
to consider any associated illness, UTIs, hemorrhoids, stomach 
discomfort, rectal hemorrhage and prolapse, anal fissures, and 
autonomic dysreflexia are examples of NBD symptoms 57. 
There are standard instruments such as the Cleveland 
constipation score and St Mark’s incontinence score may 
possibly be used dependent on predominant symptoms and 
recently a condition specific score has been developed for 
neurologic patients 58,59.  Scoring systems may be supportive in 
measuring symptoms. Digital rectal examination is an 
important component of assessment and should examine 
rectal fullness, resting anal tone, and capacity for a voluntary 
contraction, this will also give a rough evaluation of anal 
sensitivity 56.  Perineal sensitivity may be examined by pinprick.  
Examination should as well involve looking for complications 
of chronic constipation, specifically anal fissures, complicated 
hemorrhoids, rectal bleeding, and prolapse 55. Evidently, 
patients with alarm symptoms should have essential colonic 
imaging performed. Alarm symptoms in this patient group are 
more complicated to identify, but any deterioration of 
determined bowel dysfunction, weight, or blood loss 
necessitates investigation 60.   
 

3. MANAGEMENT AND TREATMENT 

  

Generally, the objective of neurogenic bowel management is 
to achieve complete emptying of the rectum on a systematic 
basis, thus reducing the risk of fecal impaction, urgency, and 
incontinence 61. This may be accomplished through with a 
multidimensional approach containing of conservative, medical 
and even surgical approaches.  Patient education and training 
are essential to success regardless of the strategies employed 
62.    
3.1 Conservative Treatments 
 
3.1.1 Dietary Patterns 
 
Fiber Changing diet to contain higher fiber content is generally 
suggested as a first step in a bowel management program 63. 
Generally, high fiber diet is recommended to prevent 
constipation 64. One small case series revealed that rising 
dietary fiber improved colonic transit time in a cohort of SCI 
patients 65. Even though the prevalent recommendation, there 
is essentially very restricted data on dietary fiber particularly 
in the managing of NBD. Fluid intake should also be improved 
while taking bladder constraints into account 66. The fluid/fiber 
ratio is also important: insufficient fluid intake with the fiber 
can make constipation worse. Sufficient fluid intake enhances 
the influence of osmotic laxatives and fiber and is also essential 
for bowel health in general. Fiber absorbs large amounts of 
water in the intestine, so a high-fiber diet can cause 
constipation if many fluids are not also taken 67. Be aware that 
insoluble fiber causes flatulence and bloating. A well-balanced 
diet should be encouraging, which contains fruits, vegetables, 
and enough of water, and constipating foods such as cheese 
and white rice should be limited 63. Use caution while 
consuming substances that cause stools to become loose, such 
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as coffee, alcohol, and foods that contain the sugar sorbitol . 
Establishing a regular eating schedule is the most crucial stage 
in achieving good bowel motility, regardless of the diet's 
composition 68. No matter what the diet content, the most 
significant step in achieving optimum bowel motility is to 
create a standard eating pattern 69. The use of opiates, non-
steroidal anti-inflammatory medicines (NSAIDs), and 
antibiotics, as well as bladder anticholinergics and non-
steroidal anti-inflammatory drugs (NSAIDs), may all lead to 

bowel dysfunction 68. 
 
3.1.2 Physical Activity 
 
Like diet, there is no common opinion about the effects of 
increased physical activity on managing constipation. Even 
though the lack of a strong evidence bases for these 
conservative interventions, they have been found to be 
beneficial in patients with NBD. Frequent activity can assist 
reduce constipation by promoting the bowel’s peristaltic 
motility 63.                                                                                                                                                                       
 
3.2 Abdominal Massage 
 
In an uncontrolled clinical study, abdominal massage was found 
to have optimistic effects on select aspects of NBD (abdominal 
distention, fecal incontinence, colonic transit time) in patients 
with SCI 70. 
 
3.3 Valsalva Manoeuvre 
 
To guarantee efficient propulsion, the Valsalva manoeuvre is 
performed by trying to exhale against a closed airway (closed 
glottis or pinched nose).  
 
3.4 Digital Rectal Stimulation 
 
The goal of digital rectal stimulation is to trigger the recto-
colic reflex, which will cause a bowel movement, by inserting 
a gloved, lubricated finger into the anus and moving it in a 
circular motion for 20 to 30 seconds. The procedure can be 
performed once more five minutes later, but SCI patients 
should exercise caution because it could cause autonomic 
dysreflexia 71. Digital evacuation of faeces entails manually 
eliminating formed stools present in the rectum utilising a 
hooking motion rather than contraction; doing a Valsalva 
manoeuvre concurrently may increase effectiveness. Enemas 
and suppositories may also help to stimulate reflex 
contraction; however, they should only be used if digital rectal 
examination reveals that faeces is present in the rectum and 
should be kept for at least 10 minutes. Glycerin (a lubricant), 
bisacodyl (a stimulant), and lecicarbon are choices (carbon 
dioxide releasing).  
 
3.5 Scheduled Defecation 
 
Establishing a routine for bowel care is also extremely 
important. Patients should try to defecate at a scheduled time, 
either daily or on alternate days 55. Generally, to advantage 
from the diurnal “body clock,” scheduled defecation should be 
tried once per day at nearly the same time every day (or, if not 
possible, on alternate days) 63. Opportunities of success may 
be increased by scheduling defecation to occur when bowel 
contractions are strongest: on waking and after a meal/warm 
drink 55. Also, position during toileting can be used to increase 
bowel efficiency. Gravity can be best manipulated in a seated 

position, on a toilet or commode, if this is practical for the 
patient 69. 
 
3.6 Transanal Irrigation Methods 
 
IT WORKS by injecting water into the colon and rectum 
through the anus to trigger a reflex colorectal voiding, 
transanal irrigation (TAI) aids in the evacuation of faeces from 
the bowel. A single-use device, such as a catheter or a single-
use cone, is used to introduce the water. Cones are favoured 
if the patient can keep the device in place by hand or sphincter 
tone while injecting the fluid. The choice of cone or catheter 
relies on the patient's preferences, hand function, and anal 
sphincter integrity. The contents of the rectum and some of 
the more proximal colon are discharged once the device is 
removed. Regular use of TAI assists in the restoration of 
regulated bowel function and gives the patient control over 
when and where ejection occurs. Effective evacuation of the 
colon and rectum in the case of faecal incontinence delays the 
arrival of fresh faeces by about two days, preventing leaking 
between irrigations 72. Constipation sufferers who regularly 
clear their rectosigmoid region may be able to avoid blockages 
by facilitating movement across the entire colon. When 
compared to conservative bowel care, TAI had better quality-
adjusted life years and around 60% of patients continued 
receiving treatment at long-term follow-up, which resulted in 
lower incidence of stoma surgery, UTIs, and episodes of faecal 
incontinence 73. Compared to continuing with routine bowel 
treatment, this resulted in cost savings of $21,768 per 
patient73. 
  
3.7 Electrical Stimulation 
 
Another technique that has been investigated in some 
individuals who have undergone unsuccessful conservative 
therapy is electrode implantation. The electrodes are 
implanted using this method on the sacral roots. Both the 
afferent fibres going to the brain and the sacral efferents are 
hypothesised to be affected by this sacral nerve stimulation.68. 
A sacral anterior root stimulator must be implanted via a 
laparotomy, which is a more invasive procedure. To avoid 
autonomic dysreflexia, this may be followed by a posterior 
rhizotomy, which is then followed by the implantation of 
electrodes on the efferent sacral roots74. Although these 
implants are more frequently done for bladder control, there 
is evidence that they have good effects on bowel function as 
well 74.  They are hardly ever employed, nevertheless, because 
of the methodology's expensiveness, technical complexity, and 
intrusiveness. Although they were first identified many years 
ago, alternative kinds of neuromodulation have only been 
examined in individuals with NBD with little success and 
widespread uptake 75.  
 
3.8 Surgical Antegrade Colonic Irrigation 
 
Children with NBD, particularly those who have spina bifida, 
have been treated with antegrade irrigation via an 
appendicostomy, with over 80% of patients experiencing long-
term success 76. Unfortunately, adult findings have been less 
encouraging, with tract stenosis developing as the 
predominant issue77. This method's time-consuming washing 
out of the entire colon is another drawback 68.  An alternative 
method of irrigation is through a percutaneous endoscopic 
colostomy. In this method, the distal bowel is washed out using 
a tube that has been inserted into the sigmoid colon. Although 
most patients benefit from the method, there can be significant 



 
ijlpr2022;doi10.22376/ijpbs/lpr.2022.12.6.SP24.L37-49 

 
 

42-L 

consequences that make it a less practical strategy over time 
68,78. 
 
3.9 Stoma Formation 
 
Since it is invasive and not just reversible, surgical stoma 
creation is usually viewed as a last resort. However, it can be 
quite effective for patients who have strong upper-limb 
function and when faecal incontinence predominates 68. 
Reduced bowel management time and higher quality of life are 
linked to stoma development 79. Unfortunately, problems may 
occur in as many as 37.5% of patients (including rectal mucus 
discharge, diversion colitis, and post-surgical adhesions 62, 80, 81. 
If a loop ileostomy is not performed, laxatives or stoma 
irrigation may still be required 68. For patients who need faecal 
diversion because of complex perianal wounds, a left-sided 
colostomy may be the most appropriate placement. For those 
with good colonic motility, this strategy should be avoided 
because it is linked to poor colonic emptying. Although right-
sided colostomies are less likely to result in these issues, they 
do produce more liquid stools, more stoma care needs, and a 
higher chance of leakage 82. 
 
3.10 Pharmacologic Therapy 
 
Oral or rectal pharmacologic therapies may be utilized to 
strengthen conservative management 83.                                                                                                                                                      
 
3.11 Rectal Medications  
 
Rectal medications (suppositories, enemas) chemically 
stimulate the anal sphincter reflex to evacuate stool, and thus, 
the presence of an intact reflex is typically needed. They treat 
the dual problem of constipation and fecal incontinence 84. 
Numerous cross-sectional studies determine those rectal 
medications are used to treat more severe cases of NBD as 
those using rectal medications were accompanying with 
cervical injuries, poorer quality of life 85, 86.    
            
3.12 Suppositories 
 
The suppository acts as a contact irritant to improve gastric 
motility, increase the fecal water content, and reduce transit-
time within the large intestine 87. Bisacodyl (Dulcolax) and 
glycerin suppositories are commonly used in traditional 
management of NBD that stimulate the bowel reflex 83. 
Sodium bicarbonate (Lecicarbon) is a newer effervescent 
suppository, releasing bubbles of carbon dioxide to stimulate 
reflex rectal activity, which has a faster beginning of action than 
fat-based bisacodyl suppositories (15–20 min compared to 30–
40 min) but similar efficacy 88. suppositories can accomplish 
rectal stimulation but can be complicated to keep in place in 
patients with lax anal tone 89. 
 
3.13 Enemas 
 
An enema is a method of delivering liquid into the rectum to 
remove stool. Although enemas are often used for acute 
constipation in people with neurotypical bowels, regular 
enemas can be an important part of a bowel management 
program for people with neurodevelopmental bowel disorder 
(NBD). If a suppository is not working, they are usually used 
as a backup 63. 
 
3.14 Oral Medications  
 

Oral laxatives are the next step up the ladder in the 
management of NBD. High-quality information be present in 
the form of various RCTs validating the favorable effect of 
laxatives in individuals with NBD 63. Oral laxatives are the first-
line treatment for constipation; they are appropriate to both 
areflexic and reflexic bowel management. Polyethylene glycol 
(PEG)/macrogol has been found to be superior to lactulose in 
one RCT including pediatric NBD. Other generally used oral 
laxatives involve bisacodyl and senna (colonic stimulants), 
docusate (stool softener), and ispaghula husk (Fybogel, bulk-
forming) 90. Oral medications may direct constipation but may 
not certainly treat fecal incontinence. This may be due to the 
less expected timing of results following oral medications.  
 
3.15 Prokinetic Drugs 
 
When oral laxatives are not successful, prokinetic drugs may 
be an alternate. Evidence for prokinetic drug studies was found 
for prucalopride, metoclopramide and neostigmine in SCI (1 
RCT for prucalopride, 2 RCTs and one observational study for 
neostigmine, and two observational studies for 
metoclopramide) 84. Neostigmine is a reversal cholinesterase 
inhibitor that has also been studied in NBD. Considerable 
advancement in total bowel evacuation time with 
intramuscular neostigmine-glycopyrrolate as compared to 
placebo was noted in a trial in patients with SCI 91,92. 
 
3.16 Surgical Management 
 
3.13.1 Sacral Nerve Modulation 
 
With the invasive implantation of electrodes along the sacral 
nerve roots, sacral nerve modulation (SNM) is a step up from 
transcutaneous electrostimulation techniques. It produces 
more targeted effects (i.e., it is possible to focus on either the 
rectum or the anal sphincter or both), but this is offset by 
higher risks of nerve damage and introducing infection. Initially 
designed to treat lower urinary tract symptoms, particularly in 
neuropathic situations, SNM is now also utilised to treat bowel 
dysfunction. SNM stimulates the somatic and autonomic 
nervous systems, while its precise mechanism of action is 
unclear 93,94 and only a few studies have suggested that it may 
also have effects on the central nervous system 95. It has been 
hypothesised that its effects on cases of constipation are 
caused by an increase in the frequency and amplitude of 
antegrade pressure sequences, although it is yet unknown 
whether they are mediated by a central or peripheral mode of 
action. SNM is now solely recommended for faecal 
incontinence in adults because randomised controlled trials 
have not demonstrated a benefit for chronic constipation in 
this population 96. Although it is questionable whether this is 
sufficient to justify the risks and high costs, SNM has 
demonstrated some sustained benefit in children and young 
adults with refractory functional constipation 97. SNM is not, 
however, FDA-approved in the USA for treating 
gastrointestinal dysfunction in young patients (under the age 
of 18). (nor under the age of 16 for bladder dysfunction). 
Additionally, it might not be theoretically possible for the 
more prevalent causes of NBD, such as spina bifida and spinal 
cord injury, which include anatomical abnormalities of the 
spinal cord. A few studies have studied the role of SNM in 
neurogenic patients, and improvements in SCI have been 
noted 98. 
 
3.13.2 Bowel Surgery 
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Surgical management of NBD is considered as a beneficial 
alternative in selected cases 99. The purpose of surgery for 
NBD, just as with its conservative and pharmacological 
management, is to evacuate the colon at a time and place of 
the patient choosing, it should also minimize the average time 
the patient needs to spend in the bathroom every week 63. 
Surgical methods for bowel management are typically 
employed only after breakdown of the maximum scale of 
conventional conservative and pharmacological medical 
treatments, which now involves trans anal irrigation (TAI) 100. 
Various studies show that surgical treatment of NBD can be 
effective in supporting an enhanced QoL if properly indicated 
and with patients carefully selected 63. However, a recent study 
found that roughly 40% of paediatric and adult patients with 
NBD attributable to myelomeningocele require surgery (due 
to failure of medical treatment) in order to attain faecal 
control 101. Most reports on surgical treatment of NBD deal 
with adult patients and very little has been published on 
children and adolescents on this topic. The majority of the 
advantages and disadvantages of surgery for these individuals, 
apply to all age groups. However, it's crucial to keep in mind 
that young patients are still developing (both physically and 
emotionally) and will likely need to use the surgically set way 
of colon emptying for the rest of their lives. In order to create 
a suitable, individualised solution that enables the paediatric 
patient to integrate as best possible with their age-appropriate 
peers, the proposed surgical options must also respect the 
paediatric patient's developmental age and any comorbidities, 
as well as the family dynamics and environment 102. The surgical 
treatment for NBD in kids mainly entails establishing artificial 
"upstream" access for antegrade administration of colonic 
irrigation enemas, either by the Malone's antegrade continence 
enema (ACE) surgery or through tube cecostomy. This may 
be helpful for patients who have NBD-related stool impaction 
103 or who, because of coexisting conditions, lack the 
coordination, physical dexterity, or drive to self-administer 
retrograde washouts by TAI 104. A catheter that is 
intermittently inserted or an indwelling tube can be used by 
many teenagers to autonomously deliver their antegrade 
enemas. Colostomy (faecal diversion) is the last surgical option 
for children, however Malone's ACE operation is by far the 
most popular one 105. Sadly, several additional reconstructive 
methods that are available to people with NBD in adulthood, 
including artificial anal sphincter implantation 106, are typically 
inappropriate for a developing youngster. 
 
3.13.3 Malone Antegrade Continence Enema Procedure 
 
Malone's ACE approach has been demonstrated to be a secure 
surgical technique, with low mortality but a few minor side 

effects 107. 80 %of adult patients who successfully used the 
Malone antegrade continence enema (MACE) through a neo-
appendicostomy reported an improvement in QoL 108. A 
considerable increase in faecal continence and QoL scores was 
seen after the MACE was effectively applied to children with 
spina bifida 109,110. The current standard in situ appendicostomy 
for the MACE produces a continent catheterizable appendiceal 
channel to the cecum by creating a valve mechanism at the 
cecal end (to reduce leakage of feces onto the skin) and 
bringing the decapitated end of the appendix up to a 
convenient site on the abdominal wall such as the umbilicus or 
hidden under a cosmetic skin-flap elsewhere that also serves 
to reduce the risk of stomal stenosis. Beside this technique, 
other open surgical modifications have been performed in the 
pediatric age group such as the cecal extension (when the 
appendix is not long enough), the Yang-Monti ileo-cecostomy 

(using a short section of detubularized retubularized ileum to 
create an alternative channel when a suitable appendix is not 
available) and cecal or colon flap channels (again if an adequate 
appendix is not available) 110. MACE channels are often 
constructed at the same time as urinary reconstructive 
surgery such as a Mitrofanoff procedure for associated 
neurogenic bladder. If the appendix is not long enough, or 
cannot be extended sufficiently, to create both channels, this 
may give rise to surgical dilemmas regarding the optimum use 
of the appendix, and the need to use such modifications. 
However, the rate of surgical revisions required after some of 
these modifications appears to be higher than for a standard 
MACE 111. In the subsequent laparoscopic adaptation, there is 
usually no attempt at the technically difficult creation of a valve 
mechanism, yet the rates of fecal leakage via such stomas are 
still surprisingly low 112,113. If investigation such as a colonic 
transit study suggests mega-rectum and/or distal colonic delay 
with feces impacting in the recto-sigmoid, then a “distal ACE” 
(e.g., in the transverse or descending colon) can produce a 
more effective evacuation of feces and reduce the risk of 
retention of the irrigant compared to the conventional cecal 
ACE 114. 
 
3.13.4 Tube Cecostomy 
 
Another modification of the MACE is the utilization of a 
Chait® (Cook Medical LLC, IN, USA) cecostomy tube, or a 
“button” device, placed as either a percutaneous endoscopic 
cecostomy (PEC), under fluoroscopic guidance, or via 
laparoscopy. It has been proven significantly to improve fecal 
continence and QoL in patients with NBD 115. The drawback 
of such tubes is that they must be replaced on a regular basis 

and sooner if they clog, detach, or break . As with a traditional 
ACE, the Chait® tube or button device can be inserted more 
distally in the colon as a percutaneous endoscopic colostomy 
in cases of delayed colonic transit (for example, at the 
descending/sigmoid junction) 116. In children with spina bifida 
(SB), MACE and tube cecostomy outcomes are comparable 102. 
But regardless of how they are carried out, both operations 
pose a significant danger of compromising the vital ventriculo-
peritoneal shunt in kids with hydrocephalus associated with 
spina bifida 117. 
 
3.13.5 Bowel Diversion 
 
Colostomy involves creating a stoma by bringing a portion of 

the large intestine to the surface of the abdomen . The patient 

wears an external bag over the stoma to collect faeces . The 
patient's unwillingness to accept the procedure from a 
psychological standpoint may be the biggest obstacle to 

performing a bowel stoma in any age group . This is especially 
true for the paediatric population, when kids and parents may 
worry about excrement, flatus, or smell leaks, its effects on 
physical integrity and self-image, and the potential for peer 
bullying. In contrast, ostomy (either colostomy or ileostomy) 
as a bowel diversion results in comparable or even better QoL 
outcomes in a subset of patients when compared to 
conventional bowel management techniques. The upstream 
colon can be retrogradely irrigated in a manner similar to TAI 
for people who wish their stoma to act at a convenient 
moment (see Section Transanal Irrigation.). However, there 
have been a sizable number of postoperative problems 
documented. The main benefit of diversion is a shorter time 
required to empty the bowels. Patients who have ostomy 
surgery, frequently as a "last resort," are typically very satisfied 
with the improvement that results, and a sizable percentage of 
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patients later report wishing that they had been counselled 
about this option sooner 118 rather than saving it for alleged 
failures of care 119,120. Additionally, colostomy in adults with 
faecal incontinence was associated with a decrease in 
hospitalizations 121. Early colostomy insertion following spinal 
cord damage has also been demonstrated to promote 
independence and raise bowel management acceptance 122,123. 
Occasionally, an ostomy is necessary to prevent the perineum 
from being soiled while the chronic decubitus pressure sores 
heal. 
 
3.13.6 Bowel Resection 
 
For some cases of functional constipation and/or faecal 
incontinence that have not responded to conservative 
treatment, bowel resection has been suggested 124, 125. The 
majority (up to 80%) of these children's outcomes were 
reported to be positive 126. With the exception of sporadic 
small resections during MACE or ostomy construction, 
however, bowel resection does not play a role in the surgical 
therapy of NBD 127. To promote a quicker and more thorough 
bowel evacuation, several authorities advise routinely taking 
into account bowel resection at the moment MACE is 

created . Others, on the other hand, contend that bowel 
resection should only be performed in a select few 

circumstances where there is a solid indication. 
 
3.17 Colostomy 
 
A colostomy comprises taking part of the large intestine to the 
abdomen’s surface to form a stoma. Stool is collected in an 
external bag worn by the patient over the stoma 63. It is 
believed in extremely intractable cases or when stool 

incontinence complicates other problems, such as pressure 
injury management. Colostomy formation early after spinal 
cord injury has also been shown to improve independence and 
increase acceptability of bowel management 128. Bowel 
diversion with colostomy is a final alternative option for 
patients who have consumed all other treatments. In these 
patients, colostomy was shown to reduce hospitalizations due 
to bowel dysfunction as well as improve independence and 
quality of life 129. 
 

4. CONCLUSION 
 
This revies concluded that neurogenic bowel dysfunction is a 
pathophysiological phrase that refer to a variety of symptoms 
that can significantly affect a patient's quality of life. The 
symptoms that follow include persistent constipation and fecal 
incontinence, which have a significant influence on the patient's 
capability for social or occupational function. Most patients 
with bowel dysfunction are managed by a range of methods, 
involving conservative, medical and even surgical approaches. 
The goal of management is to avoid fecal incontinence, 
constipation, minimizing time spent toileting, preventing 
complications and optimizing quality of life. 
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