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Key Points

There is limited and conflicting evidence in support of multifaceted bowel management programs
for managing neurogenic bowel dysfunction.

There is a need for further research to examine the optimal level of dietary fibre intake in patients
with SCI.

Digital rectal stimulation increases motility in the left colon in individuals with reflex neurogenic
bowel dysfunction after SCI.

Digital evacuation of stool is a very common intervention for bowel management after SCI,
reducing duration of bowel management and fecal incontinence.

There is contrasting evidence on the effectiveness of abdominal massage in treating neurogenic
bowel dysfunction. Further research is needed.

Electrical stimulation of the abdominal wall muscles can improve bowel management for
individuals with tetraplegia.

Functional magnetic stimulation may reduce colonic transit time in individuals with SCI.
Sacral anterior root stimulation reduces severe constipation in individuals with SCI.

Transanal irrigation can improve all bowel management outcomes in individuals with chronic
neurogenic bowel dysfunction following SCI.

The Malone Antegrade Continence Enema is a safe and effective treatment for significant Gl
problems in persons with SCI when conservative and transanal irrigation are unsuccessful or
inappropriate.

Pulsed water transanal irrigation may help to remove stool in individuals with SCI.

In very small studies prucalopride, metoclopramide, neostigmine, and fampridine have been found
to improve constipation in individuals with SCI.

Prucalopride is not currently available the United States but is available in Canada and Europe.
More research is required on prokinetic agents prior to their regular use in neurogenic bowel
dysfunction.

Polyethylene glycol-based bisacodyl suppositories (10 mg.) are more effective in stimulating reflex
evacuation as part of abowel management program in persons with an upper motor neuron SCI
than bisacodyl in vegetable oil suppositories.

Elective stoma formation is a safe and effective treatment for significant neurogenic bowel
management problems and perianal pressure ulcers in persons with SCI, and greatly improves
their quality of life.
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Abbreviations

ACE
DIE
DGN
FES
FMS
GE
Gl
HVB
LMN
MACE (or ACE)
NBD
PGB
SARS
SNM
SNS
TAI
UMN

Antegrade Colonic Enema
Difficult Intestinal Evacuation
Dorsal Genital Nerve

Functional Electrical Stimulation
Functional Magnetic Stimulation
Gastric Emptying

Gastrointestinal

Hydrogenated Vegetable-oil Base
Lower Motor Neuron

Malone Antegrade Continence Enema
Neurogenic Bowel Dysfunction
Polyethylene Glycol Base

Sacral Anterior Root Stimulator
Sacral Nerve Modulator

Sacral Nerve Stimulation
Transanal Irrigation

Upper Motor Neuron



Bowel Dysfunction and Management
Following Spinal Cord Injury

1.0 Introduction

Bowel dysfunction due to spinal cord injury (SCI) results in fecal incontinence and severe constipation
termed ‘neurogenic bowel dysfunction’ (NBD) and is very damaging to quality of life (Emmanuel 2010;
Byrne et al. 2002; Correa & Rotter 2000; Stiens et al. 1997; Glickman & Kamm 1996; Longo et al.
1995).

Even when a bowel routine to manage the problem is effective it can be onerous and time consuming,
and may take up to 1-2 hours per session, repeated every day or alternate days throughout post-
injury life. It can interfere significantly with the individual’s education, work and social life and presents
a major challenge to quality of life, independence and community reintegration after SCI. Loss of
bowel control may have greater impact than loss of ability to ambulate (Frost et al. 1993) and is a
source of anxiety and distress (Ng et al. 2005; Glickman & Kamm 1996; Coggrave et al. 2009;
Coggrave & Norton 2010). Ineffective bowel care results in social isolation (Byrne et al. 2002), inability
to work and admissions to acute services for treatment of fecal impaction and bowel obstruction when
constipation escalates. Treatment of bowel dysfunction rates highly for patients in both clinical and
research domains (Anderson 2004; Glickman & Kamm 1996).
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Figure 1: 1 Innervation of the gastrointestinal (Gl) system. Schematic diagram of the autonomic and somatic innervations
of the lower Gl tract and pelvic floor. The brainstem, spinal cord and sympathetic chain are shown on the left, and the colon,
rectum and pelvic floor on the right. Sympathetic innervation (dashed lines) originates from the thoracic and upper lumbar
regions; parasympathetic innervation (solid lines) orginates from the vagus nerve (to the upper Gl and colon up to the colonic
flexure) and from the sacral region of the spinal cord (to areas below the splenic flexure). Dotted lines represent the mixed
nerves supplying the somatic innervation to the musculature of the external anal sphincter and the pelvic floor.

1 Reprinted from Archives of Physical Medicine and Rehabilitation, 78(3), Steins SA, Biener Bergman S, Goetz LL,
Neurogenic bowel dysfunction after spinal cord injury: clinical evaluation and rehabilitative management, S86-S102,
Copyright (1997), with permission from Elsevier.



2.0 Neurogenic Bowel Dysfunction and Management

Disrupted autonomic control of the gastrointestinal (Gl) tract is the primary cause for neurogenic
bowel dysfunction, leading to delayed gastric emptying (Leduc et al. 2002; Gondim et al. 2001; Menter
et al. 1997; Rajendran et al. 1992; Fealey et al. 1984) and poor colonic motility (Lynch & Frizelle 2006;
Fajardo et al. 2003). This results in prolonged bowel transit time (Brading & Ramalingam 2006; Krogh
et al. 2000; Nino- Murcia et al. 1990; Lynch et al. 2001), constipation (Faaborg et al. 2008; Finnerup et
al. 2008; Lynch et al. 2000), and postprandial (after eating a meal) abdominal distension (Stone et al.
1990a). Left unmanaged, individuals with neurogenic bowel dysfunction will experience profound
constipation and fecal impaction as effective spontaneous evacuation does not occur. In addition, lost
or impaired anorectal sensation and voluntary motor control lead to unpredictable feacal incontinence.
The neurogenic changes are compounded by reduced mobility, polypharmacy and poor dietary
intake. Furthermore, bowel dysfunction following SCI is associated with episodes of autonomic
dysreflexia (Furusawa et al. 2007; Cosman and Vu 2005).

The colon and anorectum are innervated by the sympathetic and parasympathic autonomic nervous
system with somatic innervation to the external sphincter as shown in Figure 1. In addition the
gastrointestinal tract has an enteric nervous system divided into the submucosal (Meissner’s) and
myenteric (Auerbach’s) plexuses. The enteric system controls gut secretions, blood flow and muscular
activity giving the colon its inherent ability to produce peristalsis. While the autonomic and somatic
neural input is disrupted in SCI, the enteric system remains intact.

Depending on the level of injury, there are two distinct patterns in the clinical presentation of bowel
dysfunction: injury above the conus medullaris results in upper motor neuron (UMN) bowel syndrome
while injury at the conus medullaris and cauda equina results in lower motor neuron (LMN) bowel
syndrome (Singal et al. 2006; Steins et al. 1997).

The upper motor neuron bowel, or hyperreflexic bowel, is characterized by increased colonic wall and
anal tone. Voluntary (cortical) control of the external anal sphincter is lost or impaired and the
sphincter remains tight, thereby promoting retention of stool. However, fecal incontinence can and
does occur. Although there is loss of supraspinal control, the nerve connections between the spinal
cord and the colon remain intact; therefore, there is preserved reflex coordination and stool
propulsion. The upper motor neuron bowel syndrome is typically associated with constipation and
fecal retention at least in part due to external anal sphincter over activity (Steins et al. 1997). Stool
evacuation in these individuals occurs in response to stimulation of reflex activity, such as presence of
faeces in the rectum, a suppository, enema, or digital rectal stimulation causing rectal distension.

The lower motor neuron bowel, or areflexic bowel, is characterized by the loss of centrally-mediated
(spinal cord) peristalsis and loss of reflex activity, resulting in slow stool propulsion and impaired reflex
stool evacuation. A segmental colonic peristalsis occurs only due to the activity of the enteric nervous
system, which is slower and less efficient than the centrally-mediated peristalsis. The result is
increased bowel transit times with the production of drier and round- shaped stool. Lower motor
neuron bowel syndrome is commonly associated with constipation and a significant risk of
incontinence due to the atonic external anal sphincter and lack of control over the puborecatlis and
levator ani muscles; coordinated actions of these striated muscles are important in maintaining
continence.

Completeness of injury also has a significant impact on bowel function in individuals with SCI. Those
with an incomplete injury may retain some sensation of rectal fullness and some ability to control
evacuatory function. However, residual rectal sensation may be abnormal and motor control impaired,
resulting in fecal urgency or constipation due to disordered defaecation reflexes. Careful assessment
is required.



Table 1: Clinical Presentations in Bowel Functions Following SCI (Singal et al. 2006)

Upper Motor Neuron lesion

Lower Motor Neuron lesion

Level >T10 vertebral or T12 spinal segment <T10 vertebral or T12 spinal segment
Time from cecum to anus Increased Increased
Motility of left colon decreased decreased

External anal sphincter

Spastic paralysis

Flaccid paralysis

Sympathetic output

Absent with lesions > T6 spinal
segment

Retained

Constipation

Constipation

Symptoms Difficulty with evacuation Difficulty with evacuation
Incontinence Incontinence
Fecal impaction Proximal colon Rectal
Autonomic dysreflexia Common Rare
Reflex defecation Present Not known

To achieve fecal continence and avoid constipation, management of neurogenic bowel dysfunction
depends upon regular and frequent pre-emptive interventions to empty the bowel at a planned time
and frequency. A strict routine using dietary manipulation, rectal stimulants, oral laxatives and
physical interventions such as abdominal massage, digital rectal stimulation and manual evacuation
of stool is required to establish control over this profoundly important bodily function. Such
multifaceted programs are the most commonly used method of bowel management after SCI
(Coggrave et al. 2009) but evidence to support these programs is lacking and much trial and error is
involved in development of effective, individualized routines.

Rarely, dangerous complications like sigmoid volvulus, intestinal obstruction, perianal abscess and
stercoral perforation may develop (Banwell et al. 1993). In addition, autonomic dysreflexia is a life
threatening emergency to which individuals with SCI above the 6" thoracic vertebra are at risk. Bowel
dysfunction is the second most common cause of autonomic dysreflexia, a disorder characterized by
an abnormal reaction to stimuli below the level of the SCI, resulting in a massive rise in blood
pressure that can lead to adverse events including brain haemorrhage and death. Common Gl
problems reported by up to 41% of individuals with SCI include abdominal pain and bloating,
haemorrhoids and rectal prolapse (Correa and Rotter 2000). Prolonged bowel evacuation is also

common, particularly in chronically injured individuals (Coggrave et al. 2009; Kirk et al.1997; Lynch et
al. 2000). this is as disabling as ineffective management and is associated with anxiety (Glickman &
Kamm 1996). The prevalence of chronic Gl symptoms increases with time after injury, suggesting that
these problems are acquired and potentially preventable (Rajendran et al. 1992).

It is important to emphasize that each person with SCI is unique and that individual bowel programs
(maintain continence, ensure completed within a timely manner, safe, etc.) need to be client-specific.
The program will reflect not just residual bowel function but also the individual's personal goals,
lifestyle and social circumstances. The effectiveness of a bowel program should be reevaluated and
modified as needed.



2.1 General Bowel Management Systematic Reviews

Table 2: General Bowel Management Systematic Review

Authors; Country
Date included in the
review
Total Sample Size
Score

Methods
Databases
Level of Evidence

Conclusions

Coggrave et al. 2014;
UK

Published articles up to
June 2012

N=20

AMSTAR: 9

Methods: Literature search for
randomized and quasi-randomized
studies evaluating any type of
intervention for management of
fecal incontinence and constipation
in people with central neurological
disease or injury. Only SCI findings
are reported.

Databases: Cochrane Central
Register of Controlled Trials
(CENTRAL), MEDLINE, MEDLINE
In-Process, CINAHL, search of
relevant journals and conference
proceedings.

. Small trials demonstrated statistically significant

improvement in total bowel care time comparing:
- intramuscular neostigmine-glycopyrrolate and
placebo (mean difference (MD) = 23.3 min)

- bisacodyl in polyethylene glycol suppository (43
min) compared with bisacodyl in vegetable olil
suppository (74.5 min) and

- use of an abdominal electrical stimulation belt vs
no stimulation (MD= 29.3 min).

. One trial showed transanal irrigation significantly

improved a range of outcomes compared to
conservative management. There was higher
patient satisfaction with this method.

. Three trials of cisapride were withdrawn from the

review as the drug is no longer available.

Krassioukov et al. 2010;
Canada

Published articles from

Methods: Literature search for
randomized-controlled trials (RCTs),
prospective cohort, case—control,
pre—post studies, and case reports
assessing pharmacological and
non-pharmacological interventions
for management of neurogenic
bowel after SCI.

Databases: PubMed/MEDLINE,

. Multifaceted bowel management programs are the

first approach to neurogenic bowel programs and
are supported by lower-level evidence (3 pre—post
studies, level 4).

. More than one intervention is usually necessary for

individuals to develop an effective bowel routine
(e.g. digital rectal stimulation with diet and fluid
intake).

. Evidence is low for non-pharmacological

approaches and high for pharmacological

1950 to July 2009 CINAHL, EMBASE, PsycINFO. interventions.
N= 57 . Diet and fluid intake are important components of
Level of Evidence: multifaceted bowel management programs.
AMSTAR: 5 PEDRo Scale was used to grade . Transanal irri_gati_on isa promi;,ing te_chnique to

) RCTs (0-11). reduce constipation and fecal incontinence
Modified Downs and Black scale . Colostomy is a safe, effective method of managing
was used to grade non RCTs (0 to severe and chronic Gl problems, and assist with
28). treating perianal pressure ulcers in persons with

SCI.
Discussion

Two relevant systematic reviews were found. Krassioukov et al. (2010) reviewed all research literature
published from 1950 to July 2009 related to neurogenic bowel management in individuals with SCI.
They reported that although multifaceted bowel management programs are commonly used, only
lower levels of evidence support these programs. Coggrave et al. (2014) found 20 randomized or
guasi-randomized trials published up to June 2012. There was evidence that the duration of bowel

care could be significantly reduced through use of drugs and electrical stimulation, and that transanal
irrigation improved a range of outcomes. Both reviews noted that there is a need for more high quality
research in the field of bowel management for SCI patients. Future trials should include evaluation of
the ‘acceptability of the intervention to patients and the effect on their quality of life’.



3.0 Conservative Bowel Management

Due to loss or impairment of sensation of rectal fullness and voluntary control of anorectal function in
upper motor neuron SCI with intact anorectal reflex, bowel evacuation must be stimulated for bowel
movements to occur on a regular and predictable basis. This facilitates continence and reduces
constipation. As many SCI individuals need assistance with activities of daily living, and in many
cases care has to be scheduled, a regular bowel program ensures evacuation occurs when that
assistance is available. Prevention of constipation will avoid symptoms such as abdominal pain and
bloating and minimize the development of anorectal morbidities associated with neurogenic bowel
dysfunction including haemorrhoids, anal fissure, rectal abscess and rectal prolapse.

A conservative bowel program will combine a number of interventions in an individualized routine and
may include dietary manipulation to ensure adequate fibre and fluid, digital rectal stimulation, digital
removal of stool, abdominal massage, stimulation of the gastrocolic reflex, use of oral or rectal
(suppositories, enemas) pharmacological interventions. Such a program will usually be performed on
a daily or alternate day basis depending on the needs of the individual. Undertaking physical activity,
including standing and passive movements, may also help to reduce constipation. Polypharmacy may
also contribute to constipation so wherever possible medications that adversely affect bowel function
should be minimized or avoided. Where this is not possible and when appropriate dietary intake is not
practicable, oral laxatives may be used to modulate stool consistency and promote stool transit.

The Consortium for Spinal Cord Medicine guidelines (1998) and the Multidisciplinary Association of
Spinal Cord Injury Professionals guidelines (MASCIP 2012) recommend that a conservative bowel
program should be developed initially in the rehabilitation phase following injury and that a
comprehensive evaluation of bowel function and management is undertaken at least annually. The
evaluation may include a patient history (including level and completeness of SCI, detailed history of
current bowel routine management, stool form, continence and time spent on evacuation, diet and
fluid intake, relevant medical conditions and medications, extent of care provision and home
adaptations) and a detailed physical examination (including neurological examination to ascertain
upper motor neuron vs. lower motor neuron type of neurogenic bowel and a rectal examination).

3.1 Multifaceted Programs

Multifaceted programs include a number of different interventions combined in a bowel routine to
promote effective and timely fecal evacuation.

Table 3: Multifaceted Bowel Management Programs

Author Year; Country
Score
Research Design
Total Sample Size

Methods Outcome

Coggrave & Norton 2010;

Population: Experimental group: 24M 11F;
Median age = 49.5yrs; 17 AIS-A, 5 AIS-B, 4
AIS-C, 9 AIS-D. Control group: 21M 12F;
Median age = 47 yrs; 19 AIS-A, 3 AIS-B, 2
AlIS-C, 9 AIS-D.

bowel care followed by: 2) abdominal
massage; 3) perianal digitation; 4) anorectal
digitation; 5) glycerin suppositories; 6) rectal
stimulants; 7) manual evacuation; 8) stimulant
oral laxative. The control group maintained

. Bowel care was consistently longer in the

experimental group throughout the study,
and significantly longer at week 6.

. Less invasive interventions (i.e. steps 1-5)

did not reduce the need for more invasive

UK . . ; .
PEDro = 7 Treatment: 6-week, 8-stepwise protocol interventions (i.e. steps 6-8).
RCT designed by Badiali et al. (2007) 1) simulation | 3. Time to first stool was consistently but not
N = 68 of gastro-colic reflex 20 min before starting significantly longer in the experimental

group.

. Findings supported the need for manual

evacuation of stool in neurogenic bowel
management




Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

their usual bowel routine to achieve
evacuation.

Outcome Measures: duration of bowel
movement and level of the 8-stepwise
protocol reached to attain consistent
evacuation.

Coggrave et al. 2006;
UK
Pre-post
N=17

Population: 14M 3F; Age: mean 41.2 yrs,
range 19-59yrs; 8 cervical, 8 thoracic, 1 conus
medullaris; all subjects had motor compete
SCI.

Treatment: Baseline bowel management
routine (2 weeks observation) was compared
with bowel management following introduction
of the modified progressive protocol (4 weeks
of observation) designed by Badiali et al.
(1997) with the addition of manual evacuation.
Outcome Measures: Comparison of the
number of bowel management episodes
requiring laxative use at baseline and under
the progressive protocol; duration of bowel
management episodes.

. For 12 subjects, use of the progressive

protocol resulted in an increase in the
number of successful bowel management
episodes without the use of laxatives.

. Total number of successful bowel

management episodes requiring laxative
decreased significantly from 62.8%
(baseline observation) to 23.1% (in
protocol phase).

. In 3 subjects, there were fewer successful

bowel management episodes with use of
the protocol

. Mean duration of bowel management

episodes was less with use of the protocol
than during baseline (51.8 vs. 73.5
minutes).

. There was a significant decrease in

proportion of the bowel management
episodes requiring manual evacuation in
the protocol phase than in the baseline
phase (87.6% versus 27%).

Correa & Rotter 2000;
Chile
Pre-post
N=38

Population: Age: range 19-71 yrs; 21
subjects with complete injuries (2 with
tetraplegia and 19 with paraplegia), 10 with
incomplete injuries, 7 with conus medullaris
and cauda equina; Duration of injury: range 5
months -16 yrs.

Treatment: Intestinal program administration
with 6-month follow-up. The program involved
monthly evaluations of the patient’s intestinal
function, symptoms and complications.
Patients were educated on inadequate
practices of evacuation and medications were
changed when appropriate.

Outcome Measures: Difficult Intestinal
Evacuation (DIE) scale; colonic transit time;
anorectal manometry; recto-colonoscopy; Gl
symptoms.

. Subjects felt their DIE scores after their

SCI worsened (from 2.6% to 26.3%)
compared to before their SCI (based on
subjective recall).

. The most frequent Gl symptom was

abdominal distention. The incidence of
abdominal distention was reduced from
50% to 23.5% after the program.

. With the intestinal program, the incidence

of DIE was reduced from 26.3% to 8.8%
and episodes of manual extraction was
reduced from 53% to 37%.

Badiali et al. 1997;
Italy
Pre-post
N=10

Population: 5M 5F; Age: mean 33yrs, range
20-60yrs; Level of injury: C3 to L4
Treatment: Multifaceted intervention
including diet, water intake, and evacuation
schedule (15g/die fibre, 1500ml/24hr water)
Outcome Measures: Bowel movement
frequency, bowel habit (regular intestinal
schedule), total and segmental large-bowel
transit time.

. Bowel frequency was reported to have

increased at the end of training.

. By the end of the study period the total Gl

transit time was significantly reduced
(146+/-45 before vs 93+/-49 h).




Discussion

A combination of interventions, as components of a comprehensive bowel routine, is recommended
for the management of neurogenic bowel following SCI. These include dietary manipulation, anorectal
stimulation and manual evacuation, timing the performance of the bowel routine to follow food intake
(thus taking advantage of gastro-colic and recto-colonic reflexes), and a variety of pharmacological
agents, oral and rectal. Unfortunately, only a limited number of studies evaluated the effects of
different protocols on bowel function following SCI. From the results of three pre-post studies and one
RCT, it is apparent that response to the protocols is highly individualized. However, Badiali et al.’s
(1997) multifaceted bowel management program effectively reduced gastrointestinal transit time while
Correa and Rotter’s (2000) program reduced the incidence of difficult evacuation. Coggrave et al.
(2006) modified the bowel management program originally proposed by Badiali et al. (1997) by
including an additional step of manual evacuation and found a significant decrease in the number of
bowel movement episodes requiring laxatives (from 62.8% to 23.1%). These authors also reported a
significant decrease in the mean duration of bowel management episodes with introduction of this
protocol (Coggrave et al. 2006). As these three studies incorporated several factors into the bowel
management programs including diet, fluid consumption, and routine bowel practice, it is not possible
to determine the key factor. Using the same management program in their 2006 pre-post study
(Coggrave et al. 2006), Coggrave and Norton (2010) more recently conducted a 6-week RCT in which
the management program was compared to the control group’s usual bowel care consisting of each
subject’s usual type, number and order of interventions to achieve evacuation. The authors wanted to
examine whether systematic use of less invasive interventions (i.e. the first few steps in the
management program: simulation of gastro-colic reflex 20 min before starting bowel care, abdominal
massage, perianal digitation, anorectal digitation and glycerin suppositories), could reduce the need
for oral laxatives or more invasive interventions such as rectal stimulants and manual evacuation.
Findings revealed that bowel care took longer in the experimental group, fecal incontinence was more
frequent (p=0.04), and the need for oral laxatives and invasive interventions was not reduced (p=0.4).
The findings in this RCT (Coggrave & Norton 2010) are in contrast with other published findings in
which the use of a multifaceted program reduced the level of intervention needed for evacuation and
duration of bowel management (Coggrave et al. 2006; Badiali et al. 1997). The samples in the earlier
studies, however, were younger and injured for a shorter period of time, and both factors are
associated with less frequent use of medicated rectal stimulants, manual evacuation, and oral
laxatives (Coggrave et al. 2009).

Conclusion

There is level 1b evidence (from one RCT; N=68) (Coggrave & Norton 2010) that systematic use
of less invasive interventions does not reduce the need for oral laxatives or more invasive
interventions such as rectal stimulants and manual evacuation.

There is also level 1b evidence (Coggrave & Norton 2010) that use of a multifaceted bowel
management program may increase the duration of bowel management. This is in contrast
with level 4 evidence (from three pre-post studies; aggregate N=65) (Coggrave et al. 2006;
Correa and Rotter 2000; Badiali et al. 1997) that multifaceted bowel management programs
may reduce Gl transit time, incidences of difficult evacuations, and duration of time required
for bowel management.

There is limited and conflicting evidence in support of multifaceted bowel management programs
for managing neurogenic bowel dysfunction.




3.2 Dietary Fibre

It is well known that fibre, in appropriate quantities, is an important part of a healthy diet. There are
different types of fibre, each benefiting the body in different ways. Soluble fibre mixes with water in the
intestine to form a gel-like substance, which acts as a trap to collect certain body wastes and then
move them out of the body. Insoluble fibre absorbs and holds water, producing uniform stool and
helping to push gut contents through the digestive system quickly. Insoluble fibre in appropriate
amounts and with additional fluid intake can promote bowel regularity and improve constipation.

The Consortium for Spinal Cord Medicine (1998) recommends an initial diet with no less than 15
grams of fibre daily, and the Multidisciplinary Association of Spinal Cord Injury Professionals
(MASCIP) (2009) group recommends an average intake of 18 grams, however, they acknowledge
that adjustments should be made if problems arise with stool consistency. It is currently not
recommended to uniformly place individuals with SCI on high fibre diets due to individual differences
and tolerances (Consortium for Spinal Cord Medicine, 1998).

Table 4: Dietary Fibre for Managing Neurogenic Bowel after a Spinal Cord Injury

Author Year;
Country
Score Methods Outcome
Research Design
Total Sample Size

Population: Age: range 19-53yrs; Level of 1. Following the addition of bran, dietary fibre
injury: C4-T12; 1 subject with incomplete injury intake significantly increased from 25g/d to
and 10 with complete injuries; 7 subjects with 31g/d.
tetraplegia and 4 with paraplegia. All 2. Mean colonic transit time significantly
participants were in their first rehabilitation lengthened from 28.2 hours to 42.2 hours
Cameron et al. 1996; | program 1-4 months after injury.
Australia Treatment: In phase 1 (week 1), subjects ate
Case Series a normal hospital diet and maintained their
N=11 bowel routine. In phase 2 (week 2-4), fibre

intake was increased with the addition of 40g
Kellogg’s All Bran.

Outcome Measures: stool weight, total and
segmental transit time, bowel evacuation time
and dietary intake.

Discussion

While many individuals with SCI report that adjusting their diet improves bowel function (Coggrave et
al. 2006b), there is scant evidence to support this. Cameron et al. (1996) looked at increasing dietary
fibre and found that this does not have the same effect in individuals with SCI as has been previously
demonstrated in individuals without neurogenic bowel dysfunction. The effect may actually be the
opposite of the desired result. Therefore, adding more fibre alone does not improve bowel function; for
individuals with low fibre intake and constipation, fibre in the diet may be increased gradually and the
effect on bowel function carefully observed. More evidence is required to assess the effectiveness of
adding fibre to the diet of individuals with SCI.

Conclusion

There is level 4 evidence (from one case series; N=11) (Cameron et al. 1996) that indicates high
fibre diets may lengthen colonic transit time in individuals with SCI.

There is a need for further research to examine the optimal level of dietary fibre intake in
patients with SCI.




3.3 Stimulation of Reflexes in the Gastrointestinal Tract

Utilization of the preserved gastrointestinal reflexes can be beneficial in bowel management following
SCI. The gastro-colic reflex is stimulated by gastric distention due to eating and can activate bowel
motility and promote defecation (Sloots et al. 2003; Ford et al. 1995). Digital stimulation of ano-rectal
reflexes has been shown to result in increased rectal contractions and could be useful in bowel
evacuation following SCI (Shafik et al. 2000).

Table 5: Reflex stimulation of the Gastrointestinal Tract

Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

Korsten et al. 2007,

Population: Six male subjects with SCI
(4 with paraplegia [3 complete, 1
incomplete]; 2 with tetraplegia [1
complete, 1 incomplete); Age: mean
50.2yrs, range 44-50yrs; Level of injury:
C5-T10; AIS A-C; Duration of injury: 10-

1. Compared with no digital rectal stimulation (0

waves/min), the mean number of peristaltic
waves/min increased during digital rectal
stimulation (1.9+0.5/min) and immediately
after digital rectal stimulation (1.5+0.3/min)
(mean £ SEM).

PrLeJ_Spﬁst 29yrs. o _ _ . Average amplitude of the peristaltic

N=6 Treatment: Digital rectal stimulation to contractions was 43.4+2.2 mmHg (range 0.7-
facilitate bowel evacuation. 250 mmHg).
Outcome Measures: Colorectal . Peristaltic contractions in the left colon were
monometry: mean number of peristaltic accompanied by increased motility of the left
waves per minute; amplitude of colon and improvement in evacuation of
contractions; colonic motility. barium as documented by fluoroscopy.

Discussion

A single pre-post study demonstrates that digital rectal stimulation increases peristaltic waves in the left
colon, thus increasing motility in this segment and aiding evacuation of stool in those with reflex bowel
dysfunction (Korsten et al. 2007). Stimulation of ano-rectal reflexes in individuals with SCI above the
conus can therefore be incorporated into bowel routines; pharmacological rectal stimulants can be used
to trigger evacuation at a chosen time in combination with digital rectal stimulation. There is conflicting
evidence regarding the strength of the gastrocolic reflex after SCI (Glick et al. 1984; Aaronson 1985;
Menardo et al. 1987) but this noninvasive intervention may be helpful in individuals with any level of
injury and is worthy of evaluation when developing an individual program.

Conclusion

There is level 4 evidence (from one pre-post study; N=6) (Korsten et al. 2007) that digital rectal
stimulation increases motility in the left colon.

Digital rectal stimulation increases motility in the left colon in individuals with reflex neurogenic
bowel dysfunction after SCI.

3.4 Manual Evacuation of Faeces

Manual evacuation of faeces involves the use of a single gloved and lubricated finger to remove
faeces from the rectum. It is used by individuals with both hyperreflexic and areflexic bowel
dysfunction. Coggrave et al. (2009) (n=1334) reported that manual evacuation of faeces for people
with SCI was found to be the most commonly used intervention, carried out by 56% of respondents. A
systematic review (Solomons & Woodward 2013) found that digital stimulation and digital removal of
faeces were associated with the lowest rates of unplanned bowel evacuations and less time spent on
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bowel care (Haas et al. 2005) and concluded that digital removal of faeces is a necessary component
of bowel care for many individuals with SCI.

Table 6: Manual Evacuation of Faeces Systematic Review

Authors; Country
Date included in the
review
Total Sample Size
Types of Articles
Score

Methods
Databases
Level of Evidence

Conclusions

Solomons & Woodward
2013;
Britain

Systematically reviewed
articles from electronic
databases no date limits
applied

N=7

Level of evidence:
Methodological quality not
assessed

Type of study:
1 RCT
4 case-controls
1 cross-sectional
1 case-control

AMSTAR: 2

Method: Systematic literature review of
the quality of evidence available on fecal

manual evacuation for individuals with SCI.

Databases: CINAHL, British Nursing
index, EMBASE, Medline

. There have been 2 multicentre studies of

bowel management programs involving
digital removal of faeces. One descriptive
longitudinal study of outpatients from 2
centres determined that digital removal of
faeces and digital stimulation had the
highest self-reporting of constipation. The
other study included data collected from
multiple SCI centres in 4 German-speaking
countries and found that digital removal of
faeces and digital stimulation were
associated with the lowest rates of
unplanned bowel evacuations and led to
less time spent on bowel care.

Bowel protocols should not be carried out

. rigidly but rather should be used in guided

experimentation to assist the SCI patient to
find a bowel management program that
works for them.

Digital rectal removal of faeces remains a
necessary intervention for many patients.
More research and training are needed on
this and other neurogenic bowel
management.

. The low status of bowel care in nursing and

wider society needs to be challenged so
that people with SCI can benefit from high
quality bowel care and associated
improvements in quality of life.

Table 7: Studies on Manual Evacuation of Faeces

Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

Badiali et al. 1997;
Italy
Pre-post
N=10

Population: 5M 5F; Age: mean 33yrs, range 20-
60yrs; Level of injury: C3 to L4. DOI 2-23 yrs.
Treatment: Multifaceted intervention including
diet, water intake, and evacuation schedule
(15g/die fibre, 1500ml/24hr water) Progressive
protocol with oral laxatives used as a last resort.
Protocol did not include manual evacuation, but
4/10 participants used manual evacuation as a
baseline.

Outcome Measures: Bowel movement
frequency, bowel habit (regular intestinal
schedule), total and segmental large-bowel
transit time.

Bowel frequency was reported to have
increased at the end of training (baseline:
2.9 +/- 2 vs protocol: 4.1+/-3 events/wk).
By the end of the study period the total Gl
transit time was significantly reduced
(146+/-45 before vs 93+/-49 h).
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Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

Coggrave et al.
2006;
UK
Pre-post
N=17

Population: 14M 3F; Age: mean 41.2 yrs, range
19-59yrs; 8 subjects with cervical injuries, 8 with
thoracic injuries, 1 with conus medullaris; all
subjects had motor compete SCI.

Treatment: Baseline bowel management
routine (2 weeks observation) was compared
with bowel management following introduction
of the modified progressive protocol (4 weeks of
observation) designed by Badiali et al. (1997)
with the addition of manual evacuation.
Outcome Measures: Comparison of the
number of bowel management episodes
requiring laxative use at baseline and under the
progressive protocol; duration of bowel
management episodes.

For 12 subjects, use of the progressive
protocol resulted in an increase in the
number of successful bowel management
episodes without the use of laxatives.

. Total number of successful bowel

management episodes requiring laxative
significantly decreased from 62.8%
(baseline observation) to 23.1% (in protocol
phase).

In 3 subjects, there were fewer successful
bowel management episodes with use of
the protocol

Mean duration of bowel management
episodes was less with use of the protocol
than during baseline (51.8 vs. 73.5
minutes).

. There was a significant decrease in

proportion of the bowel management
episodes requiring manual evacuation in
the protocol phase than in the baseline
phase (87.6% versus 27%).

Coggrave et al. 2009;
UK
Pre-post
N=1334

Population: 1334 SCI outpatients aged 19-91
yrs.

Treatment: Postal survey

Outcome measures: method of evacuation;
number of interventions used before finding a
successful protocol; assistance with bowel care.

. 56% of respondents used digital rectal

evacuation; 36% stimulant laxatives, 15%
osmotic, 6% bulk formers, 3% stool
softeners.

. Median number of interventions used by an

individual was 3.

. More than 1/3 of respondents needed

assistance with bowel care.

. Digital evacuation was associated with

better outcomes in independent individuals
with thoracic lesions.

Coggrave & Norton
2010;
UK
PEDro =7
RCT
N =68

Population: Experimental group: 24M 11F;
Median age = 49.5yrs; 17 AIS-A, 5 AIS-B, 4
AIS-C, 9 AIS-D. Control group: 21M 12F;
Median age = 47 yrs; 19 AIS-A, 3 AIS-B, 2 AlS-
C, 9 AIS-D.

Treatment: 6-week, 8-stepwise protocol
designed by Badiali et al. (2007) 1) simulation of
gastro-colic reflex 20 min before starting bowel
care followed by: 2) abdominal massage; 3)
perianal digitation; 4) anorectal digitation; 5)
glycerin suppositories; 6) rectal stimulants; 7)
manual evacuation; 8) stimulant oral laxative.
The control group maintained their usual bowel
routine to achieve evacuation.

Outcome Measures: duration of bowel
movement and level of the 8-stepwise protocol
reached to attain consistent evacuation.

Bowel care was consistently longer in the

experimental group throughout the study,

and significantly longer at week 6

Less invasive interventions (i.e. steps 1-5)
did not reduce the need for more invasive
interventions (i.e. steps 6-8).

. Time to first stool was consistently but not

significantly longer in the experimental
group

Findings supported the need for manual
evacuation of stool in neurogenic bowel
management

Correa & Rotter
2000;
Chile

Pre-post

Population: Age: range 19-71 yrs; 21 subjects
with complete injuries (2 with tetraplegia and 19
with paraplegia), 10 with incomplete injuries, 7
with conus medullaris and cauda equina;

. Subjects felt their DIE scores after their SCI

worsened (from 2.6% to 26.3%) compared
to before their SCI (based on subjective
recall).
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Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

N=38

Duration of injury: range 5 months -16 yrs.
Treatment: Intestinal program administration
with 6-month follow-up. The program involved
monthly evaluations of the patient’s intestinal
function, symptoms and complications. Patients
were educated on inadequate practices of
evacuation and medications were changed
when appropriate. Manual evacuation was
discouraged as high-risk.

Outcome Measures: Difficult Intestinal
Evacuation (DIE) scale; colonic transit time;
anorectal manometry; recto-colonoscopy; Gl
symptoms.

. The most frequent Gl symptom was

abdominal distention. The incidence of
abdominal distention was reduced from
50% to 23.5% after the program.

. With the intestinal program, the incidence

of DIE was reduced from 26.3% to 8.8%
and episodes of manual extraction was
reduced from 53% to 37%.

. An objective to eliminate use of manual

evacuation, stimulant laxatives and/or
enemas was successful in that 19 patients
were using manual evacuation daily pre-
trial while only 8 did post-trial.

Haas et al. 2005;
Switzerland
Cross-sectional
N=837

Population: 837 SCI patients (642M, 186F)
from 29 rehabilitation facilities in Austria,
Germany, the Netherlands and Switzerland.
Injury level: 42% cervical, 45.3% thoracic,
12.7% lumbar.

Treatment: questionnaire

Outcome measures: method of evacuation,
rate of incontinence, rate of bowel symptoms

. Oral laxatives were significantly associated

with increased unplanned bowel
evacuations and longer episodes of bowel
care.

. Fewer unplanned evacuations were

significantly associated with manual
removal and/or digital rectal stimulation.

. Manual evacuation associated significantly

with shorter duration of bowel evacuation
(<60 min).

Menter et al. 1997;

Population: 221 SCI patients; 29% tetraplegia

. 80% of individuals with paraplegia, 68%

UK (ASIA A/BIC), 49% had paraplegia (ASIA A/B/C) with tetraplegia and 23% with incomplete
Retrospective and the remaining 21% were classified as SCI used manual evacuation.
longitudinal having incomplete, ASIA D paraplegia or . Those who used manual evacuation or
N=221 tetraplegia. digital stimulation self-reported the highest
Treatment: questionnaire, physical examination, rate of constipation at 44.4% and Gl pain
physiological measurements. at 41.5%, but a lower rate of incontinence
Outcome measures: medical records, bowel at 26.1%.
management techniques. . GP diagnosed just 14.1% constipation for
patients who used manual evacuation or
digital stimulation, in contrast to the self-
reported %.
Discussion

Solomons & Woodward (2013) reviewed 7 articles which used manual evacuation as part of a bowel
management protocol. They found that manual evacuation was very commonly used in individuals
with SCI (Menter et al. 1997; Coggrave et al. 2006; Coggrave et al. 2009), and was effective in
reducing the number of unplanned bowel evacuations (Haas et al. 2005), but had a high self-reported
rate of constipation (Menter et al. 1997). Conversely, Haas et al. (2005) reported a decrease in bowel
evacuation time with manual evacuation. It is worth noting that the GP diagnosis of constipation in
Menter et al. (1997) was significantly lower than the self-reported rate of constipation.

Conclusion

Manual evacuation is a key method in conservative bowel management practice and is
commonly and widely employed. It reduces number of unplanned bowel evacuations. There is
conflicting evidence on the effect of manual evacuation on duration of bowel evacuation.
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Digital evacuation of stool is a very common intervention for bowel management after SCI,
reducing duration of bowel management and fecal incontinence.

3.5 Abdominal Massage

Table 8: Abdominal Massage

Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

Hu et al. 2013;
China
Pre-post
N=20

Population: Thoracic SCI (13M, 7F); Mean
(SD) age: 39.70 (5.25) yrs.

Treatment: Abominal massage was applied
to the surface of the abdomen along the
small intestine, the ascending, transverse,
descending and sigmoid colon, for 60
sessions during the bowel routine (5 times/wk
for 12 wks).

Outcome Measures: Bowel time, dosage of
glycerine enema.

. A statistically significant improvement

was found in the mean(SD) time of
bowel movement (decreased from 94.0
(16.4) min to 60.5 (10.5) minutes) and
dosage of glycerine enema (decreased
from 68.15 (8.9) mL to 31.5 (11.8) mL)
after abdominal massage treatment for 3
months.

Ayas et al. 2006;

Population: Age: mean 39.8yrs, range
33.1-46.6yrs; Level of injury: C4-L3, 10
subjects with supraconal lesions, 14 with
caudal/conal lesions; 15 with complete SCI
and 9 with incomplete SCI; FIM score: mean
76.3, range 68.9-83.7; Duration of injury:

. Mean (SD) frequency of defecation

significantly increased from 3.79(2.15)
(range 2.75-4.55) to 4.61(2.17) (range
3.67-5.54) per week.

. Mean (SD) total colonic transit time

significantly decreased from

P-l;Lejtlp()?))ét mean 136.5 days, range 70.1-203 90.60(32.67) (range 75.87-110.47) hours
_ Treatment: Addition of abdominal massage to 72(34.10) (range 58.49-94.40) hours
N=24 s . ; 4
beginning at the cecum and extending along with abdominal massage.
the length of the colon to the rectum (phase
II) to a standard bowel program (phase I)
Outcome Measures: Colonic transit times,
frequency of defecation
Discussion

Ayas and colleagues (2006) reported on individuals with SCI who received at least 15 minutes of

abdominal massage beginning at the cecum and extending along the length of the colon to the rectum
during their regular bowel routine. Differences were found in the frequency of defecation and mean
colonic transit time between phase |, when subjects participated in a standard bowel program in which
they received a standard diet containing 15-20 g of fiber/day and underwent daily digital stimulation,
and phase Il, when the subjects continued to receive this standard care and had the addition of
abdominal massage when attempting bowel evacuation. However, these differences were statistically
insignificant, possibly due to a small and heterogeneous sample. In the study by Hu et al. (2013),
manual therapy was applied to the intestine and along the colon. A statistically significant
improvement was seen in the meantime of bowel movement as well as dosage of glycerine enema
needed. The sample in this study was also very small but was homogenous. Further suitably powered
studies are required in the SCI population to determine the effectiveness of abdominal massage as an
intervention for neurogenic bowel dysfunction.

Conclusion

There is level 4 evidence (from one pre-post study; N=24) (Ayas et al. 2006) that abdominal
massage is ineffective for treating the neurogenic bowel.
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There is conflicting level 4 evidence (from one pre-post study; N=20) (Hu et al. 2013) that
abdominal massage is effective in reducing bowel movement time as well as dosage of
glycerine enemas.

There is contrasting evidence on the effectiveness of abdominal massage in treating neurogenic
bowel dysfunction. Further research is needed.

3.6 Electrical and Magnetic Stimulation

After upper motor neuron SCI, bowel reflex centres within the sacral spinal cord may be released from
descending inhibition, and may be influenced by somatic input (Frost et al. 1993). A number of studies
have shown that electrical or magnetic stimulation of the somatic nervous system can bring about an
alteration in visceral function in humans. For example, Riedy et al. (2000) showed that short periods
of electrical stimulation with perianal electrodes resulted in an increase in anal pressures.

The sacral anterior root stimulator (SARS) employs electrodes implanted onto the second, third and
fourth sacral anterior nerve roots to deliver short bursts of high voltage stimulation several times daily
resulting in increased colonic activity, reduced constipation and sometimes defaecation during the
stimulation.

A significant number of electrical or magnetic stimulation methods have been proposed and tested for
their ability to improve bowel function in individuals with upper motor neuron SCI. These techniques
are varied, from the relatively inexpensive and non-invasive abdominal muscle stimulation belt
(Korsten et al. 2004) and percutaneous peripheral nerve stimulation (Mentes et al 2007), to more
complex and invasive techniques including implantation of epineural electrodes (Davis et al. 2001)
and epidural or anterior sacral root electrodes (Kochourbos et al. 2000; Chia et al. 1996; Binnie et al.
1991; MacDonagh et al. 1990) for functional electrical stimulation. Magnetic stimulation techniques
have also been also used; a magnetic field is generated in order to induce an electric field, which then
generates sufficient current to stimulate the peripheral nerves (Lin et al. 2002).

Sun et al. (1995) investigated the role of spinal reflexes in anorectal function. Their subjects (C6-T12
traumatic SCI) underwent anorectal manometry and electromyography before and after having a
sacral posterior rhizotomy performed by the same neurosurgeon. They found that all subjects lost
conscious control of the external anal sphincter as well as responses to intra-abdominal pressure and
rectal distention (EAS electromyographic activity, increase in anal pressure), demonstrating the
significant role of spinal reflexes.

A review paper on low amplitude chronic electrical stimulation of the sacral plexus (Kenefick and
Christiansen 2004), has been reported to reduce fecal incontinence and constipation in selected
patients with incomplete SCI. Magnetic stimulation may produce similar results and is noninvasive.
Morren et al. (2001) studied the effects of magnetic sacral root stimulation on anorectal pressure and
volume in individuals with fecal incontinence and in patients with SCI. They found that magnetic sacral
root stimulation produces an increase in anal and rectal pressure and a decrease in rectal volume in
healthy subjects and patients with fecal incontinence or a spinal cord injury.
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Table 9: Systematic Review on Electrical and Magnetic Stimulation

Authors; Country
Date included in the review
Total Sample Size
Types of Articles
Score

Methods
Databases
Level of Evidence

Conclusions

Worsoe et al. 2013;
Denmark

Systematically reviewed
articles from databases listed
to the right (dates searched
not listed)

Number of studies not listed
Level of evidence:
methodological quality not
assessed
Type of study:

No RCTs, all lower-level
studies

AMSTAR: 2

Method: Systematic literature search of
neurogenic bowel disorder in patients
with SCI treated by sacral anterior root
stimulation (SARS), sacral nerve
stimulation (SNS), peripheral nerve
stimulation, magnetic stimulation and
nerve rerouting.

Databases: PubMed, Embase, Scopus,
Cochrane Library

SARS improves bowel function in some
patients with complete SCI.

Nerve re-routing is claimed to facilitate
defecation through mechanical
stimulation of dermatomes in patients
with complete or incomplete SCI or
myelomeningocele.

SNS can reduce NBD in selected
patients with a variety of incomplete
neurologic lesions.

Peripheral stimulation using electrical
stimulation or magnetic stimulation may
present non-invasive alternatives.

Table 10a: Functional Electrical or Magnetic Stimulation for of Skeletal Muscles

Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

Korsten et al. 2004;
USA
PEDro=6
RCT
N=8

Population: 8 male subjects (6

tetraplegia; 2 paraplegia); age mean(SD):

48(14)yrs; duration of injury
mean(SD):13(8)yrs.

Treatment: An abdominal belt with
embedded electrodes was wrapped
around at the umbilicus level and was
used in conjunction with the subject’s
regular bowel care but activation of the
device was randomized. Subjects used
the belt for six bowel care sessions over
2 weeks (the belt was activated for three
sessions and deactivated for three
sessions).

QOutcome Measures: Time to first stool,
time for total bowel care.

1. Time to first stool and time for total

bowel care were significantly shortened
in the 6 subjects with tetraplegia, but
not in the 2 subjects with paraplegia.

Worsoe et al. 2012;
Denmark
Cross-sectional
N=7

Level 4

Population: Subjects with supraconal
SCI (6M, 1F); Age: median (range) age:
50 (39-67); median (range) DOI: 19 (12-
33).

Treatment: Dorsal genital nerve (DGN)
stimulation using an amplitude of twice
the genito-anal reflex threshold. A
pressure controlled phasic rectal
distension protocol was repeated 4 times
with subjects randomized to stimulation

. Median rectal CSA was smaller with than

without stimulation in all patients at
20cmH:0 distension pressure (median
decrease of 9%) and in 6/7 patients at
30cmH:0 distension pressure (median
decrease 4%) above resting rectal
pressure.

. Rectal pressure-CSA relation was

significantly reduced during stimulation at
20cmH20 and 30cmH:0 distension.
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Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

during 1st and 3rd distension series or
2nd and 4th distension series.

Outcome Measures: Rectal cross
sectional area (CSA) and rectal pressure

Tsai et al. 2009;
Taiwan
Pre-Post
N =22

Population: 22 chronic SCI subjects with
intractable neurogenic bowel dysfunction
(19M, 3F), mean age 46.7 yrs, range 22—
65yrs); divided into group 1 (supraconal
lesion, N=15) and group 2 (incomplete
conal/caudal lesion, N=7)

Treatment: subject underwent a

3-week stimulation period, consisting of
20-min stimulation sessions twice a day.
Each session contained 10 min of
thoracic nerve stimulation with the centre
of the coil placed at the T9 spinal
process, and another 10 min of
lumbosacral nerve stimulation with the
coil at the L3 spinal process. Subjects
underwent stimulation from a sitting
position. The stimulation intensities were
set at 50% on the first day, 60% on the
second day, and then stabilized at 70%
for the remaining days. The stimulation
frequency, burst length, and interburst
intervals were fixed at 20 Hz, 2 sec, and
28 sec, respectively.

Outcome Measures: Colonic transit
times; Knowles-Eccersley-Scott
Symptom Questionnaire (KESS,
evaluates frequency of bowel movement
using existing therapy, difficulty of
evacuation, laxative use, and time taken
for bowel evacuation)

1. Mean colonic transit times decreased
from 62.6 hrs to 50.4 hrs

2. Frequency of laxative use,
unsuccessful evacuation attempts,
feeling of incomplete defecation,
difficulty with evacuation, and time
taken to evacuate significantly
decreased

3. Mean scores on the KESS significantly
decreased from 24.5 to 19.2 points,
indicating a significant overall
improvement in bowel symptoms.

Hascakova-Bartova et al.
2008;
Belgium
Prospective Controlled Trial
N =10

Population: 7 subjects in the electrical
stimulation group (ESG) with level of
injury 2 T10 and complete paralysis of
abdominal muscles (6M 1F; mean (SD)
age: 42(19) yrs). 3 additional subjects (all
male, ages 25, 43, 63) were in the
placebo group (PG).

Treatment: Surface abdominal
neuromuscular electrical stimulation.
administered 25 min/day, 5 days/wk, for 8
wks

Outcome Measures: colonic transit
measured by radiopaque markers

1. Accelerated colonic transit (ascending,
transverse and descending colon) in all
subjects who received treatment. The
ESG group had a significant decrease
in % of number of markers in the
ascending, transverse and descending
colon after the NMES treatment (8.86
+/- 8.65% markers before NMES vs.
4.57 +/- 5.99% after NMES).

2. No significant changes in the colonic
transit for PG (% number of markers in
the A+T+D colon: before NMES = 9.17
+/- 5.91 vs. 9.17 +/- 5.04).

Mentes et al. 2007
Turkey
Pre-post

N=2

Population: A 51-year-old woman who
had undergone discectomy for lumbar
disc herniation 3 years ago and a 31-
year-old man with a 10-year history of
lumbar cavernous haemangioma.
Treatment: Posterior tibial nerve
stimulation was performed for 30 min,
every other day for 4 weeks, and was

1. Both patients showed improvements in
Wexner fecal incontinence score, fecal
incontinence quality of life scales,
clinical parameters and physiological
measurements. Significance of
improvements not reported in this
study.
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Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

then repeated every 2 months for 3
times.

Outcome Measures: Rectal sensory
threshold, Wexner fecal incontinence
score, fecal incontinence severity index,
fecal incontinence quality of life scales,
resting pressure, and maximum squeeze
pressure measurements.

Population: 4 subjects with SCI between
C3-C7, AlS class: 3B,1 D;

5 controls, mean (SD) age: 42(5.8) yrs

Treatment: Each subject participated in
a 3-day protocol; day 1: baseline gastric
emptying study, day 2: no change in the
eating pattern and no intervention,day 3:

1. Gastric emptying time post-stimulation
was significantly shorter than the
baseline for both AB and SCI groups.
Mean (SE) GEu for the groups were:
AB: baseline= 36(2.9); post-
stim=33(3.1)

SCI: baseline=84(11.1); post-

Lin etal. 2002; subjects received functional magnetic stim=59(12.7) ,
USA stimulation (FMS) while undergoing a 2. There was significantly more gastric
Prﬁ'_p;St second gastric emptying study. emptying at 30, 60, 90 and 120 min
= Outcome Measure: Rate of gastric after FMS than at baseline. For the SCI
emptying and time to reach gastric group, % of gastric emptying at 30, 60,
emptying half time (GEt1) 90 and 120 min were:
- baseline: 6(2.9); 16(7.6); 38(5.2);
55(6.7)
- post-stim: 26(8); 49(10.2); 61(9);
69(8.6)
Population: 13 SCI, 2 able-bodied 1. Rectal pressures increased with
controls; Level of injury: C3-L1; Duration sacrolumbar stimulation, and with
of injury 11-35 yrs (protocol 2 only); AlIS transabdominal stimulation.
classes: 7A,3B,1C. 2. After protocol 2, the mean (SD) colonic
Treatment: FMS was delivered via a transit times decreased from
magnetic coil placed on the trans- 105.2(6.66) to 89.4(6.94) hours.
abdominal (suprapubic region while
Lin et al. 2001 subject lay _su_pine) ar_wd lumbosacral §L3-
USA L4 along mldllr_le) regions. Protocol 1:
measured the immediate effects of FMS
Pre-post )
N=15 on rectal pressure Protocol 2: measured

the effects of FMS on total and
segmental colonic transit times after a 5-
week stimulation period (20 min sessions
twice a day). Outcomes were collected
before and after the 5-wk stimulation
program.

Outcome Measures: rectal pressure,
total and segmental colonic transit times
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Table 10b: Implanted Electrical Stimulation Systems

Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

Lombardi et al. 2011,
Italy
Retrospective
N=75

Population: 75 males with incomplete
SCI who received permanent SNM
implantation; Age:18-75yrs; year post
injury>6 months; suffering from
neurogenic bowel symptoms (NBS),
neurogenic lower urinary tract symptoms,
and/or neurogenic erectile dysfunction
refractory to conservative management
Treatment: Sacral neuromodulation
implantation (Medtronic, Inc)

Stage 1- electrode inserted
percutaneously in third sacral foramina.
Stage 2- Permanent implantable pulse
generator implanted in patient’s buttock
only if main symptoms improved by at
least 50% during phase 1.

Follow-ups scheduled at 1, 3, 6 months
post implantation, and subsequently
every 6 months

Outcome Measures: SF-36 health
survey questionnaire; number of fecal
incontinence episodes per week; number
of evacuations per week and Wexner
score (severity of fecal incontinence)

. Mean follow-up period from SNM

permanent implantation to final visit was
53 months.

. Patients presenting with NBS improved all

parameters by at least 50% compared
with baseline for mean (SD) number of
occurrence of fecal incontinence (4.33
(1.66) vs 1.25 (1.17)); days with pads (4.5
(1.51) vs 1.33 (1.16)) and Wexner scores
(13.66 (1.50) vs 5.83 (0.98)) per week at
baseline vs final visit.

. A significant improvement (20%) in SF-36

scores for all patients compared with
baseline.

. 11 adverse reactions were reported (5

individuals required change in stimulation
sensation, 2 experienced loss of efficacy,
1 reported pain per leg spasticity, 2
reported pain at implanted pulse
generator site, 1 reported adverse change
in bowel function.

Sievert et al. 2010;
Germany
Case-Control
N SCI treated with SNM= 10

Population: 16 males with complete
traumatic SCI (>T12, AIS A); 10 in
treatment group, 6 controls; mean age
31 (range 19-47)

Treatment: Implanted with tined lead
electrode/sacral nerve modulator (SNM)
at third sacral foramen.

Controls: Prescribed oral
antimuscarinics.

Outcome Measures: Subjects provided
bladder, bowel and erectile function
diaries and answered questionnaires
including laxative use

. SNM group reported they felt there was

sufficient SMN colon movement without
oral laxatives

. SNM group has improved bowel

movement control (incontinence events
decreased)

. All SNM subjects reported significantly

better quality of life than the controls. The
specific SCI questionnaire used was not
mentioned and no scores were given.

. No intra- or post-operative complications

were reported for the implant participants.

Lombardi et al. 2009;
Italy
Case-series
N =23

Population: 15M 8F; 2 cervical, 9
thoracic, 13 lumbar; mean (SD) age =
36(9) years; 12 subjects had constipation
(C), 11 had fecal incontinence (FI).
Treatment: sacral neuromodulation -
unilateral implantation in the foramen
sacral S3 root

Outcome Measures: Wexner
guestionnaire, SF-36, number of fecal
evacuations per week, time per
defecation.

. Mean time from neurological diagnosis

to SNM therapy was 41 months (range
18-96). Mean follow-up time from SNM
implantation to final visit was 44.3
months (range 18-96).

. Both the constipation and fecal

incontinence groups experienced
significant improvements in the:
-Wexner score:

C group: pre-SNM=19.91, post-SNM
final visit=6.82

FI group: pre-SNM=13.09, post-SMN
final visit=4.91

-had increased evacuations per week:
C group: pre-SNM=1.65, post-SNM
final visit=4.98
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Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

- had decreased number of fecal
incontinence per week

FI group: pre-SNM=4.55, post-SMN
final visit=1.32

- reduced time per defecation:

C group: pre-SNM=45.85, post-SNM
final visit=11.67 min.

- had a decreased number of pads
used/die fecal incontinence: pre-
SNM=2.36, post-SMN final visit=0.95

. Both groups had a significant

improvement in the mental and general
health subscales of the SF-36.

. A total of 1038 months yielded 12

adverse events in 5 patients: 4 related
to pain at generator site, 3 to spasticity
pain in lower limbs, 1 to excessive
tingling in vaginal area, and 4 for
battery changes.

Valles et al. 2009;
Spain
Pre-post
N =18

Population: 9M 9 F; 4 cervical, 13
thoracic, 1 lumbar; AIS: 14 A, 1 B, 3 C;
mean age 39 (range 18-63)yrs,
Treatment: Sacral anterior root
stimulator, follow up from 12-21 months
post implantation

Outcome Measures: Use of laxatives,
number of bowel evacuation methods
used, frequency of and time dedicated to
bowel movements, prevalence of
constipation, Wexner questionnaire

. After implantation, fewer patients took

laxatives (10 vs. 13) and patients used
significantly less methods to evacuate
bowel (1.5 vs. 2.1)

. The frequency of bowel movements

significantly increased (10 vs. 6
subjects had bowel movements every
day), and time dedicated decreased (11
vs. 9 subjects dedicated <30min) but
was not significant.

. Prevalence of constipation significantly

decreased (7 vs. 11); episodes of fecal
incontinence increased (18 vs. 16) and
the mean Wexner score decreased (4.6
vs. 5.2) but these results were not
significant.

Gstaltner et al. 2008;
Austria
Pre-post
N=11

Population: Cauda equine syndrome
with flaccid paresis of the anal sphincter
muscle and fecal incontinence
Treatment: Subjects underwent
percutaneous nerve evaluation (PNE);
following this analysis, a period of
external temporary sacral nerve
stimulation was performed in the both
sides of the S2 or S3, and if the patient
showed improvements in outcome
measures, a permanent stimulator was
implanted (N=5)

Outcome Measures: Wexner
questionnaire, subjects’ subjective
perceptions of quality of life determined
through interview.

. Improved fecal continence in all 5

subjects (median score of Wexner
score decreased from pre-SNS (15 (9-
19)) to post-SNS (5(2-9)).

. Reported perianal sensitivity and

deliberate retention of faeces improved
in all 5 subjects.

. Reported improved quality of life in all 5

subjects.

. One complication was reported - one

patient had minimal leakage of
cerebrospinal fluid following the PNE,
after removal of the needle, no further
symptoms were reported.

Holzer et al. 2007;
Austria
Pre-post
N =36

Population: 17 subjects with SCI from
spinal cord surgery, 11 from spinal cord
trauma, 4 from meningomyelocele; 14M
22F; median age 49 (range 10-79) yrs.

. Median number of incontinence

episodes decreased from 7 (range 4-
15) to 2 (range 0-5) in 21 days

. There were statistically significant

improvements in maximum resting and
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Treatment: Sacral nerve stimulation in
the sacral foramina S2-S4; follow up
after 12 and 24 months for those who
underwent permanent implantation after
initial evaluation (N=29)

Outcome Measures: Number of
incontinence episodes, maximum resting
and squeeze anal canal pressure,

American Society of Colorectal Surgeons

(ASCRS) Quality of Life questionnaire

squeeze anal pressure after 12 and 24
months.

. There was significant improvement in

the ASCRS Quality of Life
guestionnaire for subjects who
underwent permanent implantation

Jarrett et al. 2005;
USA
Pre-post
N=12

Population: 6 subjects with SCI from
disc prolapse, 4 from trauma, and 1 from
spinal stenosis; 4M 9F; median age
58yrs (range 39-73). Exclusion criteria:
paraplegia.

Treatment: Temporary sacral nerve
stimulation, permanent implant if subject
demonstrated positive results, median
follow up is 12 months (range 6-24)

Outcome Measures: Frequency of
incontinence; resting and squeeze anal
canal pressure ASCRS QoL
questionnaire; SF-36 quality of life
guestionnaire

. 12 subjects demonstrated positive

results and underwent permanent
implantation

. Mean (SD) frequency of incontinence

decreased from 9.33 (7.64) episodes
per week at baseline to 2.39 (3.69) at
last follow up

. ASCRS QoL coping score significantly

improved; the SF-36 QoL scores did
not change

. Neither resting nor squeeze anal canal

pressure changed significantly
compared to baseline

Johnston et al. 2005;
USA
Pre-post
N=3 (2 had neurogenic
bowel outcome measures,
results presented for 1)

Population: Age: 17-21yrs; all with
motor-complete thoracic SCI (T3-T8) of
1-1.5 years duration.

Treatment: All subjects received
implantation of epineural electrodes for
skeletal muscle stimulation for upright
mobility. 2 subjects also received
additional extradural electrodes (S2,3,4)
for bowel and bladder management.
Stimulation was conducted via 22
channel implanted Praxis FES system.
Outcome Measures: Rectum and anal
sphincter local pressures, patient self-
report diary wherein he described the
quantity of stool passed during each
daily session, the time spent, and a
numerical ‘satisfaction’ rating from 1
(least satisfied) to 10 (most satisfied)

. Low-frequency electrical stimulation (20

Hz, 350 ys, 8mA) at S3 increased anal
sphincter and rectal pressure

. Over a 2-month period, daily use of

electrical stimulation appeared to
provide a significant improvement in
bowel management, causing an
increased frequency of defecation, a
decrease in time required for bowel
evacuation (from 52 min to 23 min),
and improved satisfaction over non-
stimulation evacuation methods. 2
stimulation strategies were used by the
patients: 1) low-freq stim. for 30s on,
30s off for 5-10 min; 2) 5-10 min of low-
freq stim followed by 5 min of low/high
freq combination stim.

Kachourbos & Creasey
2000;
USA
Pre-post
N= 16

Population: Adults with SCI
(demographics not reported) and a
history of bowel complications
Treatment: Implantation of sacral roots
electrodes (S1-S3) with rhizotomy at the
conus medularis. Stimulation was
delivered via use of VOCARE Bladder
and Bowel Control System (Finetech-
Brindley stimulator).

Outcome Measures: Bowel program
times; occurrence of autonomic
dysreflexia due to bowel movement;
quality of life regarding dependence,

. Bowel program times were reduced

from a mean of 5.4 hours per week pre-
operatively to 2.0 hours per week post-
operatively

. Autonomic dysreflexia due to bowel

movements was eliminated

. Users reported a greater sense of

independence, increased socialization,
greater control over their lives,
improved self-image, decreased
feelings of depression, improved
interpersonal relationships and an

20




Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

socialization, sense of control, and
overall quality of life

overall improvement in quality of life

Chia et al. 1996;
Singapore
Pre-post
N=8

Population: Level of injury: 4 C4-C6, 4
T3-T11,; 6M: 2F; Age: mean 40, range
20-53yrs. All subjects suffered from
severe constipation (<2 bowel
movements/week and/or straining at
stool for >25% of the time)

Treatment: Anterior sacral roots
electrodes (S2,3,4) implanted for
electrical stimulation.

Outcome Measures: Bowel frequency,
laxative use, suppository use, need for
digital evacuation, anorectal monometry

. 6/8 patients had improvement in bowel

function: 4/6 were able to evacuate
spontaneously after stimulation, 1
described digital evacuation as “easier,”
1 used an occasional suppository
without the need to digitally evacuate.

. Six subjects with improved bowel

routine also showed increased
rectoanal pressure immediately after
stimulation.

UK

Trial
N=27

Binnie et al. 1991;

Prospective Controlled

Population: 3 groups:

1) a control group of 10 healthy
volunteers (8M 2F; mean age: 29.1)

2) 10 SCI subjects without the Brindley
implant (9M 1F; C4-T10; mean age:
34.1; mean DOI: 8.1 yrs)

3) 7 SCI subjects with implanted Brindley
implant (6M 1F; C5-T3; mean age: 36.3;
mean DOI: 7.4 yrs; mean time since
implant: 2.6 yrs)

Treatment Brindley anterior sacral root
stimulator implant

Outcome Measures: Oro-caecal and
oro-anal transit time, fecal water content,
and frequency of defecation

. There was no significant difference in

mean (SEM) oro-caecal times between
the AB group (2.95 (0.15) hrs) and the
SCI group (3.4 (0.34) hrs) or between
the AB group and the Brindley
stimulator group (3.4 (0.34)).

. Paraplegics in stimulator group (0.78

(SEM=0.08) days) had a significant
increase in defecation frequency
compared to the SCI control group
(0.37 (0.07)).

. There was a non-significant trend

towards a more rapid CTT in the
stimulator group compared to the SCI

group.

MacDonagh et al. 1990;

Population: Complete supraconal spinal
cord lesions, 9M 3F, mean age: 33
(range: 21-49), 10 thoracic, 2 cervical, >

. 6 patients achieved full defecation with

implant and manual help was no longer
required

UK . - .
Pre-post 2 years post-injury . Time taken to complete defecation was
N=12 Treatment: Brindley-Finetech intradural reduced
sacral anterior root stimulator implant . All were free from constipation
Outcome Measures: full defecation
Discussion

A variety of methods using electrical or magnetic stimulation devices have been tested to determine
whether or not they can improve bowel management outcomes in individuals with SCI.

The use of functional magnetic stimulation decreased mean colonic transit time (Tsai et al. 2009; Lin
et al. 2002; Lin et al. 2001), as did stimulation of the abdominal muscles (Hascakova-Bartova et al.
2009; Korsten et al. 2004,). While preliminary results for posterior tibial nerve stimulation in individuals
with SCI appear promising, it is important to note that the statistical significance of the improvements
in clinical and physiological parameters were not reported and the study involved only two participants
(Mentes et al. 2007).

In terms of implanted electrical stimulation systems, Binnie et al. (1991) found that an implanted
Brindley (sacral anterior root) stimulator did not reduce oro-caecal time for individuals with SCI,
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however, subjects in the stimulator group did experience a significant increase in defecation
compared to the control SCI group (Binnie et al. 1991).

Subsequent studies using sacral anterior root stimulation yielded improvements in bowel function,
including better spontaneous evacuation (Lombardie et al. 2011; Sievert et al. 2010; Chia et al. 1996),
reduced bowel program times (Kachourbos and Creasey 2000, Valles et al. 2009, Lombardi et al.
2009), elimination of autonomic dysreflexia related to bowel management (Kachourbos and Creasey
2000), elimination of manual help for defecation (Macdonagh et al. 1990). Both Holzer et al. (2007),
and increased quality of life (Sievert et al. 2010; Lombardi et al. 2011; Lombardi et al. 2009; Holzer et
al. 2007; Kachourbos and Creasey 2000). Jarrett et al. (2005) found reduced number of incontinence
episodes through the use of sacral nerve stimulation, but conflicting evidence on the effects on resting
and squeeze anal canal pressures (Lombardi et al, 2011; Holzer et al. 2007, Jarrett et al. 2005).
Gstaltner et al. (2008) found that sacral nerve stimulation improved fecal continence, quality of life,
and deliberate retention of faeces in their study among subjects with cauda equine syndrome. Finally,
the Praxis FES system increased the frequency of defecation and decreased the time required for
bowel evacuation in one subject (Johnston et al. 2005).

Worsoe et al.’s (2013) review of nerve stimulation techniques in neurogenic bowel dysfunction viewed
neurostimulation as a way of ‘re-establishing neurogenic control and alleviating symptoms’. They
reported that the sacral anterior root stimulator improves bowel function in some patients with
complete SCI while sacral nerve stimulation can improve function in selected patients with a variety of
incomplete neurologic lesions. They also suggest that peripheral stimulation using electrical
stimulation or magnetic stimulation may offer non-invasive treatment alternatives for neurogenic
bowels. However, they concluded that due to the lack of research evidence required to support
informed choice, the latter techniques should be reserved for research at present.

Conclusions

There is level 1b evidence (from one RCT) (Korsten et al. 2004) that electrical stimulation of the
abdominal wall muscles can improve bowel management for individuals with tetraplegia.

There is level 2 evidence (from one prospective controlled trial) (Binnie et al. 1991) that
supports the use of sacral anterior root stimulation to reduce severe constipation in complete
SCI.

There is level 4 evidence (from three pre-post studies) (Tsai et al. 2009, Lin et al. 2001, 2002)
that functional magnetic stimulation may reduce colonic transit time in individuals with SCI.

There is level 4 evidence (from one pre-post study with two subjects) (Mentes et al. 2007) that
posterior tibial nerve stimulation improves bowel management for those with incomplete SCI.

There is level 4 evidence (from one pre-post study with two subjects) (Johnston et al. 2005)
that the Praxis FES system increases the frequency of defecation and decreases time required
for bowel care in individuals with SCI.

Electrical stimulation of the abdominal wall muscles can improve bowel management for
individuals with tetraplegia.

Functional magnetic stimulation may reduce colonic transit time in individuals with SCI.
Sacral anterior root stimulation reduces severe constipation in individuals with SCI.
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3.7 Bowel Irrigation Techniques

Transanal irrigation is a process of facilitating evacuation of stool from the bowel by passing water (or
other liquids) in via the anus in a quantity sufficient to reach beyond the rectum into the colon. Pulsed
water irrigation uses an electrical pump to deliver intermittent, rapid pulses of warm water into the
rectum/colon to break up stool and to stimulate peristalsis (Puet et al. 1997). The enema continence
catheter was a specially designed catheter with an inflatable balloon, originally developed by
Shandling & Gilmour (1987) for bowel management in individuals with spina bifida. The catheter was
inserted into the rectum and the balloon inflated to hold the catheter in place. After the irrigation was
administered under gravity, the balloon was deflated, the catheter removed and the bowel contents
emptied. In 2006 Christensen et al. assessed the use of the newly developed Peristeen Anal Irrigation
system (Coloplast A/S, Kokkedal, Denmark). This system consists of a rectal balloon catheter, a
manual pump, and a water container. The catheter is inserted into the rectum and the balloon inflated
to hold the catheter in place while tap water is administered using the manual pump (Christensen et
al. 2006).

Antegrade irrigation introduces water to the colon (caecum) via a surgically formed non-reflux stoma.
Irrigation may be delivered via the stoma using a manual or powered pump, or by gravity. The Malone
antegrade continence enema (MACE or ACE) is a continent catheterizable stoma, connecting from
the external abominal wall to the caecum, through which a catheter is inserted. An enema can then be
given via the catheter

During both transanal and antegrade irrigation a rectal balloon catheter or rectal cone without a
balloon is placed into the rectum, and removed once irrigation is completed for controlled voiding of
the rectum.

Table 11a: Systematic Review on Irrigation Techniques for Neurogenic Bowel

Authors; Country
Date included in the review Methods
Total Sample Size Databases Conclusions
Types of Articles Level of Evidence
Score
Method: Systematic literature search for | 1. 17 studies evaluated transanal irrigation
published reports on transanal irrigation in adults; of these, 4 were studies with
was conducted. Subjects of interest SCI patients. Treatment was regarded
Christensen & Krogh 2010 were self-administered transanal as successful in 53% of all cases;
Denmark irrigation, indications, techniques, categorized by predominant symptom,
outcomes, modes of action, success was achieved in constipation
Systematically reviewed articles | complications, quality of life and quality (45%), fecal incontinence (47%) and in
up until August 2009 of methods used. the mixed symptom group (59%).
2. In a multi-centre RCT with SCI patients,
N=27 studies (4 studies with Databases: Medline, Embase, CINAHL, patients treated with transanal irrigation
SCI patients) Cochrane Library, completed studies had fewer complaints of constipation,
from the internet-based trial register less fecal incontinence, improved
Level of evidence: (www.clinicaltrials.gov) symptom-related QoL and reduced time
Methodological quality not consumption on bowel management
assessed than patients using best supportive
bowel care without irrigation. Also,
Type of study: symptoms of AD were lower in this
1 multi-centre, RCT (SCI); study, suggesting transanal irrigation
all others had no control may have a protective effect against
AD.
AMSTAR: 3 3. A significantly better symptom-related
QolLwas found in the irrigation group
compared with patients treated with a
conservative bowel regime w/o irrigation
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Authors; Country
Date included in the review
Total Sample Size
Types of Articles
Score

Methods
Databases
Level of Evidence

Conclusions

for the domains ‘coping/behavior’ and
‘embarassment’.

A cost-effectiveness analysis with an
SCI population indicates that transanal
irrigation is cheaper and more effective
than conservative bowel management,
when taking into account aggregate
costs of carer help, treatment of UTIs
and associated loss of production
productivity.

Emmanuel 2010
UK

Systematically reviewed articles
(no dates specified)

N=23 studies (6 SCI)
Level of evidence:
Strengths and limitations were
assessed for each study
Type of study:

1 RCT, the rest were
retrospective or observational

AMSTAR: 2

Method: Systematic literature search for
published reports on TAI in NBD
subjects. No restrictions on articles by
size or design.

Databases: Pubmed

In a RCT of TAI with Peristeen
compared with conservative bowel
management, significant results in favor
of TAI were found for all outcome
measures (both symptom burden and
Qol).

At the end of the RCT, 20/45 patients
originally randomized to conservative
management switched to TAI; at 10-
week follow-up, the outcomes of the
initial report were confirmed.

Another study reported 68% success for
fecal incontinence and 63% for
constipation with Peristeen and tap
water.

2 studies each with follow-up of nearly
10 years have described the successful
long-term use of TAI in the SCI
population. For patients with traumatic
SCI, the success rates were 50% for
complete injuries, 58% for high
incomplete injuries and 53% for low
incomplete injuries. The second long-
term follow-up reported success for
62% of patients with SCI.

Table 11b: Consensus Review on Irrigation Techniques for Neurogenic Bowel

Authors; Country

Total Sample Size

Types of Articles
Score

Methods
Databases
Level of Evidence

Conclusions

Emmanuel et al. 2013;

UK (international panel of
experts)

N=20 non-pediatric articles

Methods: a consensus group of
specialists from a range of nations
(Denmark, France, Germany, ltaly, the
Netherlands, UK) and disciplines
(physicians, surgeons, physiology
experts, rehab specialists) who have
experience in prescribing and
monitoring patients using TAI
assimilated emerging literature and
clinical experience, reaching consensus
through a round table discussion
process.

Databases: PubMed, Athens

Indications for TAl include: patients with
NBD, primary or secondary functional
bowel disorders.

Contraindications for TAl include:
stenosis, colorectal cancers,
inflammatory bowel diseases, acute
diverticulits, ischaemic colitis.

Optimal patient selection: conservative
treatment including biofeedback should
be tried without success before TAl is
performed. Low rectal volume at urge to
defecate and low maximal rectal
capacity were significantly associated
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Authors; Country

Total Sample Size

Types of Articles
Score

Methods
Databases
Level of Evidence

Conclusions

with a successful outcome of TAI.

. Clinical examination and preparation: a

specialist health-care professional
should be consulted before TAI. Bowel
diaries and symptom scoring systems
should be used. Fecal impaction must be
excluded and treated before starting TAI.
Patient training: comprehensive training
is essential - written info should be
available, training a patient until they are
comfortable with irrigation is necessary.
Patients should be taught to recognise
the symptoms of colonic perforation and
what actions to take.

Table 12: Irrigation Techniques for Neurogenic Bowel after Spinal Cord Injury

Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

Christensen et al.

Population:

1) TAl group: =2T9: 3 complete, 5 incomplete;
T10-L2: 1 complete, 1 incomplete; L3-S1: 1
incomplete); Age: mean 47.5 yrs; 29M 13F.
2) Conservative bowel management (CBM)
group: 2T9: 22 complete,11 incomplete; T10-
L2: 1 complete, 3 incomplete; L3-S1, 8
incomplete Age: mean 50.6yrs; 33M 12F
Treatment: TAI (Peristeen Anal Irrigation
system) or conservative bowel management

The TAI group had significantly
improved scores over the CBM group
for the following scales:

CCCSS: TAI=10.3(4.4);
CBM=13.2(3.4)

FIGS: TAI= 5(4.6); CBM=7.3(4)

NBD: TAI=10.4(6.8); CBM=13.3(6.4)
TAI group scored non-significantly
better on 2/4 domains of the symptom-
related quality-of-life tool and

2006; (Paralyzed Veterans of America clinical significantly better on the domains
Denmark practice guidelines) for 10 weeks. coping/behaviour (TAI=2.8(0.8) vs
PEDro =7 Outcome Measures: Cleveland Clinic CBM=2.4(0.7)) and embarrassment

Randomized control | constipation scoring system (CCCSS), St. (TAI=3.2(0.8) vs CBM=2.8(0.9)).
trial Mark’s fecal incontinence grading scale (FIGS), Improvement found in the TAI group as
N=87 American Society of Colon and Rectal Surgeons a whole was not confined to the more
fecal incontinence score (symptom-related QOL physically able patients
scale), NBD score. At weeks 7-10 subjects had reduced
time spent on bowel management each
day, and reported being less
dependent on help
The reported frequency of urinary tract
infection during weeks 1-10 was lower
in the TAI group (TAI=5.9%,
CBM=15.5%).
Population: Level of injury: 28 tetraplegics, 24 Compliance with the use of TAl at 1, 3,
paraplegics; 41M 11F; Mean (SD) age: 44.5 and 6 months was 31/52 (59.6%),
Kim et al. 2013; (11.0) yrs; mean (SD) DOI: 92.9 (118.4) months 25/52 (48.1%) and 18/52 (34.6%).
Korea Treatment: Transanal irrigation (TAI) At 6 months, the noncompliant group
Longitudinal Outcome Measures: Compliance rate, contained a higher proportion of
N=52 guestionnaire on demographics, bowel care tetraplegics than paraplegics and a

habits, frequency and time needed to defecate,

higher need for assistance during
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Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

intestinal symptoms, need for assistance during
bowel management, participant satisfaction and
quality of life, adverse events

bowel management. At 6 months, 6/28
(21.4%) of tetraplegia patients and
12/24 (50%) paraplegic patients were
using TAL

In the compliant group, defecation time
decreased from baseline to 6 months
and quality of life increased from
baseline to 6 months.

Faaborg et al. 2009;
Denmark
Post-test
N =211

Population: neurogenic bowel dysfunction
96M 115F; age: median 49yrs, range 7-81 yrs,
who were introduced to transanal irrigation
between 1994-2007. 74 traumatic SCI
participants; 10 high complete, 12 high
incomplete, 14 low complete, 38 low
incomplete.

Treatment: TAI (Enema continence catheter;
same as that used in Christensen et al. 2000)
Outcome Measures: Rate of success
(treatment was considered successful if the
patient is currently using TAl, if the patient
used TAI until he/she died, or if the patient’s
symptoms resolved while using TAI) as
evaluated by a questionnaire, as well as the
patient's medical records; incidence of bowel
perforation and other side effects

Successful outcomes in 98 (46%) of
subjects after a mean follow-up of 19
months (range 1-114 months)
Dropout rate of 20% in the first 3
months of using TAI

Success rate 3 years after introduction
of TAl was 35%

The male gender, mixed symptoms
(patients suffering from both
constipation and fecal incontinence),
and prolonged colorectal transit times
were significantly correlated with
successful outcomes

Chance One non-lethal bowel
perforation occurred in approximately
50,000 irrigations (0.002%), whereas
minor side effects were observed in
48%.

Other minor side effects (such as
abdominal pain, minor rectal bleeding,
and general discomfort) were observed
in 48% of subjects

Worsoe et al. 2008
Denmark
Case series
N =80

Population: 64F 16M; Age: mean (range) 51
(17-84) yrs. Main symptom was constipation
for 48 participants, fecal incontinence for 20
and a combination of both in 12.

Treatment: Antegrade colonic enema (ACE),
or ACE combined with colostomy

Outcome Measures: A 44-item questionnaire,
including whether the patient is still using ACE
and if not, why; functional results and side
effects of ACE; overall satisfaction with bowel
function and quality of life; success of treatment,
defined as subjects still using ACE or bowel
symptoms resolved because of ACE

69 subjects were available for follow
up, of whom 43 were still using ACE
and 8 had their symptoms resolved,;
ACE success rate was 74%
Complications occurred in 30 subjects,
including wound infection, urinary tract
infection, stenosis of the
appendicostomy, and problems with
catheterization

34 of the 43 patients still using ACE
were satisfied or very satisfied with the
results; on a 0-100 scale, mean values
for subjective bowel function was 12
before and improved to 81 after ACE

Christensen et al. 2008;
Europe
Pre-post
N =62

Population: 45M 17F; mean (SD) age: 47.5
(15.5) yrs; level of injury: supraconal for 61,
conal/cauda equina (S2-S4) for 1.

55/62 completed the study

Treatment: TAI (Peristeen Anal Irrigation) for
a 10-week period

Outcome Measures: Cleveland Clinic
constipation scoring system (CCCSS), St
Mark’s fecal incontinence grading system
(FIGS), Neurogenic bowel dysfunction (NBD)
score (higher scores = worse outcomes)

Subjects’ CCCSS mean scores
significantly improved from 13.5 to
10.2.

Subjects’ FIGS mean scores
significantly improved from 8.5 to 4.5.
Subjects’ NBD mean scores
significantly improved from 15.3 to
10.8.

Peristeen Anal Irrigation significantly
improved constipation, anal
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Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

continence, and symptom-related
quality of life in SCI subjects

Del Popolo et al. 2008;
Italy
Pre-post
N =36

Population: SCI patients with severe NBD
and unsatisfactory bowel management; 32/36
completed the study. Cause of SCI: 42.4%
trauma, 36.4% spina bifida, 6.1% MS, 3%
surgery, 9.1% other, 3% not recorded. 39.4%
sensory complete, 42.4% sensory incomplete,
18.2% not specified.

Treatment: TAI (Peristeen Anal Irrigation) for
three weeks

Outcome Measures: Quality of life
questionnaire (scale and nominal variables),
subjects’ opinions on their intestinal
functionality, use of pharmaceuticals,
dependence on caregivers, incidence of
incontinence and constipation, abdominal pain
or discomfort

Significant increase in the scores on
the quality of life questionnaire, and on
intestinal functionality opinion scores.
Significant decrease in abdominal pain
or discomfort. For the statement
regarding abdominal pain or discomfort
before or after evacuation, before: 9
answered never, 5 rarely, 6
occasionally, 6 often, 7 always; after:
24 never, 6 rarely, 3 occasionally.
Significant decrease in incidence of
fecal or gas incontinence. For the
statement regarding gas incontinence,
Before: 10 answered never, 9 rarely, 8
occasionally, 3 often, 2 always; After:
15 never, 11 rarely, 5 occasionally, 1
often, 1 always.

Significant improvement of constipation
(63% of subjects experiencing
constipation reported improvements).
For the statement regarding
difficult/painful exertion in connection
with evacuation, Before: 5 answered
never, 5 rarely, 4 occasionally, 10
often, 9 always; After: 21 never, 9
rarely, 3 occasionally, 1 often.

28.6% of subjects reduced or
eliminated their use of pharmaceuticals

Teichman et al. 2003;
USA
Retrospective chart
review
N=6; 3 SCI subjects

Population: (for N=3 SCI) Level of injury: T5
complete, C6 complete, C7 incomplete; all
males; Age: mean (range) 36 (29-47) yrs;
Treatment: Malone antegrade continence
enema (MACE) with mean follow-up 4.5
years

QOutcome Measures: Bowel incontinence;
subjective patient satisfaction (patients were
asked: “do you consider the surgical procedure
beneficial to you” and “if you could do the ACE
procedure again, would you?”)

2/3 subjects experienced fecal
incontinence prior to the operation.
Post-operatively, both these subjects
became continent

All 3 subjects were satisfied with their
outcomes and rated their quality of life
higher after their MACE procedure
compared with beforehand.

All 3 subjects experienced prolonged
toileting pre-operatively as a result of
bowel status. Post-operatively, the
group had a significant reduction in
their toileting times (pre-ACE mean
(SD) time: 190(45) vs post-ACE: 28(20)
min).

Christensen et al.
2000;
Denmark
Retrospective
interviews and case
series
N=29; 19 SCI
subjects

Population:

1) TAI (enema continence catheter): N=21
subjects (15/21 were SCI); 10M 11F; Age:
mean (range) 39.9 (7-72) yrs; for SCI
subjects: Level of injury: 3 supraconal (T2
incomplete, T4 complete, T11 complete), 12
incomplete conal or cauda equina injuries;
follow-up: mean (range) 16 (1-51) months

Overall success with TAl was found in
12/21 patients (57%). In patients with
fecal incontinence, TAl was successful
in 8/11 (73%), while 4/10 (40%) with
constipation were successfully treated.
Overall success with the MACE was
found in 7/8 (87%) patients.
Successful treatment with TAI or the
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Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

2) MACE: 8 patients, (4/8 were SCI); 3M 5F;
Age: mean 32.8 years, range 15-66; 2
supraconal SCls (C5-6 and T2, incomplete);
mean follow-up 38 months, range 4-77
Treatment: TAl (enema continence catheter)
vs. MACE (out of 8 MACE patients, 3 had
tried ECC previously)

Outcome Measures: questionnaire on
colorectal function, practical procedure, impact
on daily living and quality of life, general
satisfaction of the patient with the treatment

MACE was followed by significant
improvement in quality of life

Teichman et al. 1998;
USA
Retrospective chart
review
N=7; 4 SCI subjects

Population: (for N=4 SCI subjects) Level of
injury: 2 C6, 1 C7, 1 T5; all males; Age: mean
(range) 32.5 22-47yrs; Mean follow-up: 11
months

Treatment: MACE

Outcome Measures: Number of fecal
incontinence episodes per week, time for
evacuation, bowel management episodes
attempted

3/4 SCI subjects experienced fecal
incontinence prior to the operation. All
became continent as a result of the
operation.

Pre-operatively, SCI subjects’ toileting
times ranged from 1-4 hours as a result
of their bowel status. Post-operatively,
these subjects were able to evacuate
within 30 minutes or less.

Autonomic dysreflexia secondary to
neurogenic bowel was resolved post-
operatively.

Puet et al. 1997;

Population: 15 complete tetraplegia, 28
incomplete tetraplegia, 35 complete
paraplegia, 95 incomplete paraplegia; 31
patients with pulsed irrigation evacuation
(PIE).

Successful in removing stool in all but
three patients.

11 patients had multiple procedures.
162 procedures were performed on 4
outpatients on a regular basis because

USA . Treatment: Pulsed TAL:. intermittent, rapid they otherwise could not develop an
Case series X : .
_ pulses of warm water to break up stool effective bowel routine with the

N=173 : . ; . ; L : .
impactions and stimulate peristalsis. standard digital stimulation,
Outcome Measures: Efficacy of technique suppositories, or mini enemas.
(percentage success in removing stool),
outpatient use

Discussion

Two review papers published in 2010 looked at transanal irrigation in the neurogenic population
(Emmanuel 2010) and both the neurogenic and wider population (Christensen & Krogh 2010)

respectively.

Both reviews concluded that the use of transanal irrigation resulted in significant improvements in
incontinence, constipation, time spent on bowel care, autonomic symptoms around bowel
management and quality of life, in comparison to conservative management in individuals with SCI.
Irrigation was found to be a safe procedure, as the risk of bowel perforation was approximated as
1/50,000 irrigations. No adverse changes in rectal or colonic function were associated with irrigation
use. However, in the long term a significant proportion of users stop using irrigation. The cause of this
is not clear but thorough preparation and training for irrigation and continuing support whilst

establishing a new regimen are thought to improve compliance.
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An international group of specialists from a range of disciplines, experienced in transanal irrigation,
have recently published a consensus review (Emmanuel et al. 2013) that provides guidance regarding
patient selection, indications and contraindications for transanal irrigation and a step-by-step
approach to treatment and follow-up. Absolute contraindications include anal or rectal stenosis, active
inflammatory bowel disease, acute diverticulitis, colorectal cancer, ischaemic colitis, rectal surgery
within the previous 3 months or endoscopic polylectomy within the previous 4 weeks. Relative
contraindications include severe diverticulosis, long term steroid medication, painful anal conditions,
planned or current pregnancy, and severe autonomic dysreflexia. Fecal loading/impaction should be
treated before irrigation is instigated. No clear patient selection criteria have been identified; any
individual whose bowel management is ineffective, lacks contraindications above, and who is suitably
motivated may benefit from transanal irrigation. The importance of training the patient and their
caregiver, as well as providing follow up support while establishing an individualized program is
emphasized.

The evidence for irrigation is mostly in individuals with chronic SCI. There is a heed to explore its
potential in the subacute rehabilitation phase. Further research is also required to determine the
cause of the reduction in use of irrigation over time and how this can be improved, and to develop
clear patient selection criteria.

In individuals with SCI for whom transanal irrigation is ineffective or inappropriate, the Malone
antegrade continence enema (MACE) can eliminate fecal incontinence (Worsoe et al. 2008;
Teichman et al. 2003; Christensen et al. 2000; Teichman et al. 1998), reduce time spent on bowel
care (Worsoe et al. 2008; Teichman et al. 2003; Teichman et al. 1998), improve quality of life
(Teichman et al. 2003; Christensen et al. 2000), resolve autonomic dysreflexia secondary to the
neurogenic bowel (Teichman et al. 1998), and successfully treat constipation (Christensen et al. 2000;
Teichman et al. 2000).

Christensen et al. (2000) compared the efficacy of Malone antegrade continence enema with the
enema continence catheter and reported successful treatment of fecal incontinence, slow transit or
constipation, and obstructed defecation in persons with SCI.

Conclusion

There is level 4 evidence (from one case series) (Puet et al. 1997) that supports using pulsed
water irrigation (intermittent rapid pulses) to remove stool in individuals with SCI.

There is level 1b evidence (from one RCT) (Christensen et al. 2006) that supports the use of
transanal irrigation (Peristeen Anal Irrigation system) over conservative bowel treatment (as
outlined by the Paralyzed Veterans of America clinical practice guidelines) in individuals with
chronic SCIl and bowel management problems.

There is level 4 evidence (from one case series, one cross-sectional, and three non-
randomized cohort studies) (Del Popolo et al 2008, Christensen et al 2008, Faaborg et al 2009,
Kim et al 2013) that supports the use of transanal irrigation to manage neurogenic bowel
dysfunction.

There is level 4 evidence (from four retrospective reviews) (Teichman et al. 1998; Christensen
et al. 2000; Teichman et al. 2003, Worsoe et al. 2008) that the Malone Antegrade Continence
Enema successfully treats neurogenic bowel dysfunction.

There is level 4 evidence (from one retrospective review) (Christensen et al. 2000) that the
enema continence catheter can be used to treat neurogenic bowel dysfunction.
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Transanal irrigation can improve all bowel management outcomes in individuals with chronic
neurogenic bowel dysfunction following SCI.

The Malone Antegrade Continence Enema is a safe and effective treatment for significant Gl
problems in persons with SCI when conservative and transanal irrigation are unsuccessful or
inappropriate.

Pulsed water transanal irrigation may help to remove stool in individuals with SCI.

3.8 Prokinetic Agents

Chronic constipation is a common problem after SCI, with a prevalence of up to 80% of affected
individuals (Krogh et al. 2002). The presence of constipation in patients with SCI with slow transit
times has been well-documented (Geders et al. 1995).

Five studies exploring the use of cisapride for neurogenic bowel management have been removed
from this review as the drug is no longer available.

Table 13: Treatment Studies Using Pharmacology for Neurogenic Bowel after SCI

Author Year;
Country
Score Methods Outcome
Research Design
Total Sample Size

Population: 7 SCI subjects with defecatory | 1. Compared with placebo,

problems (mean (SD) age: 46.9 (3.4) yrs, neostigmine/glycopyrrolate significantly
range 30 — 56 yrs); 4 cervical, 3 thoracic. reduced the total bowel evacuation time
Treatment: injections of neostigmine (2 (mean (SD)) from 98.1 (7.2) min to 74.8
Rosman etal. 2008; | mg) and glycopyrrolate (0.4 mg) for 1 (5.8) min
USA week, wash-out period for 1 week, and 2. Neostigmine/glycopyrrolate significantly
PEDro =8 placebo for 1 week, in random order reduced the mean (SD) time to first flatus
Crossover RCT Outcome Measures: Total bowel from 56.9 (5.4) min to 21.8 (4.5) min

N=7 evacuation time; time to first flatus; time to 3. Neostigmine/glycopyrrolate significantly
beginning of stool flow; time to end of stool reduced the mean (SD) time to beginning of
flow. stool flow from 69.8 (2.8) to 42.3 (6.4) min,

and time to end of stool flow from 80.3 (4.0)
to 53.3 (8.3) min.

Population: mean (SD) age: 34.7 (2.5) yrs | 1. Compared with baseline, constipation

(placebo), 36.5 (3.9) yrs (1mg group), 44.3 severity decreased with prucalopride. The
(3.1) yrs (2mg group). No information on VAS score for treatment efficacy showed a
level of injury was reported. clear dose response (medians 4, 52, and
Treatment: Subjects randomized with 73 for placebo, 1 and 2 mg, respectively).
double blind design to treatment with 2. Self-report diary showed an improvement in
Krogh et al. 2002; prucalopride 1mg or placebo, taken once average weekly frequency of all bowel
Denmark daily for 4 wks. A 2" group of subjects was movements over 4 wks within the 2 mg
PEDro =7 randomized to prucalopride 2mg or group (median 0.6).
Double blind RCT placebo for 4wks 3. 3 subjects (2 mg group) reported
N=22 Outcome measures: constipation; urinary moderate/severe abdominal pain and 2
habit; constipation severity and symptoms; discontinued treatment. Adverse events
colonic transit times (AEs) were reported by 6/7 in the placebo

group, and by 7/8 and 6/8 in the 1 and 2mg
groups. The most common AEs were
gastrointestinal (flatulence, abdominal pain
and diarrhea).
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Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

Korsten et al. 2005;
USA
PEDro =6
RCT
N=13

Population: Level of injury: C4-T12 (5
tetraplegics, 8 paraplegics; 12/13 motor
complete, 5/13 sensory incomplete); Age:
mean (range) 46 (25-69)yrs; Duration of
injury: mean (range) 14 (1-31)yrs
Treatment: On different days, subjects
received, in a randomized, double-blinded
design, one of three intravenous infusions
(normal saline, 2 mg neostigmine, or 2 mg
neostigmine and 0.4 mg glycopyrrolate)
Outcome Measures: time to bowel
evacuation using barium paste

. Neostigmine and the combination of

neostigmine and glycopyrrolate both
caused a similar expulsion of the stool,
which was greater than with normal saline
(median score 3 vs. 4 vs. 0, respectively)

. Mean time to expulsion was 11.5 min

(range 5-20 min) after neostigmine and
13.5 min (range 4-23 min) after the
combination

. There was no correlation between the level

of SCI and likelihood of bowel evacuation
with any of the infusions

Cardenas et al. 2007;
USA
PEDro =6
RCT
N=91

Population: 91 subjects with motor-
incomplete SCI randomized to three
groups:

(I) Fampridine, sustained release, 25 mg
bid: Level of injury: 23 cervical, 7 thoracic;
AIS grade: 14 C, 16 D; 22M:8F; Age: mean
(range) 44 (23-66)yrs; Duration of injury:
mean (range) 8.3 (1-30)yrs

(1) 40 mg bid: Level of injury: 24 cervical, 6
thoracic; AlS grade: 12 C, 18 D 26M:,4F;
Age: mean (range) 42 (21-67)yrs; Duration
of injury: 10.8 years, range 1-35;

(1) Placebo: Level of injury: 26 cervical, 5
thoracic; AIS grade: 18 C, 13 D; 24M:7F;
Age: mean (range) 38 (19-61)yrs; Duration
of injury: mean (range) 8.3 (1-37)yrs
Treatment: Drug treatment (Fampridine
orally 25mg bid or 40mg bid) or placebo for
8 weeks

Outcome Measures: Number of days with
bowel movement, Subject Global
Impression (SGI), Ashworth

. A significantly larger number of subjects in

the 25 mg bid (6/30 subjects) and 40 mg
bid (7/30 subjects) groups had an increase
in the number of days with bowel
movements compared to subjects in the
placebo group. Number of days increase
not reported.

. In total 78% of subjects completed the

study. More (13/30) discontinued from
Group Il than Group | (4/30) and Group Il
(3/31). The most frequent AEs were
hypertonia, generalized spasm, insomnia,
dizziness, asthenia, pain, constipation, and
headache. One subject in Group Il suffered
a seizure.

. SGI changed significantly in favor of Group

I (mean=4.5). Group Il had a mean of 3.6
and Group Il had a mean of 3.9.

. Subgroup analysis of subjects with baseline

Ashworth scores >1 showed significant
improvement in spasticity in Group | versus
Group Il (Ashworth mean score: Group I=
1.0; Group 2= 1.1; Group llI=1.2).

Segal et al. 1987;

Population: 11 subjects with tetraplegia, 9
subjects with paraplegia (all complete SCI),
8 able-bodied controls; Age range: 20-
55yrs

Treatment: subjects ingested a liquid

. The mean GE half time for a liquid meal

decreased in the subjects with tetraplegia
from 104.8 min to 18.8 min after treatment
with metoclopramide

. The pretreatment mean GE of 111.5 min

USA meal, then within 2 weeks, ingested 2" decreased to 29.1 min among the subjects
Prospective Controlled | liquid meal while metoclopramide (10mg) with paraplegia.

Trial was administered intravenously; gastric

N=28 emptying (GE) was evaluated after each
liquid meal
Outcome Measures: half time of gastric
emptying, gastric emptying patterns in the
early and later phases

Discussion

Prokinetic agents are presumed to promote transit through the Gl tract, thereby decreasing the length
of time needed for stool to pass through the intestines and increasing the amount of stool available for
evacuation. Since constipation in patients with both acute and chronic SCI is considered primarily a
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consequence of prolonged colonic transit time, stimulating intestinal motility would appear to be a
reasonable therapeutic approach. Segal et al. (1987) investigated the use of metoclopramide (a potent
dopamine receptor antagonist with prokinetic properties) for enhancing gastric emptying in individuals
with SCI. They found that impaired gastric emptying in patients with SCI can be significantly improved
using metoclopramide. Improvement in constipation and increased frequency of bowel movement were
also seen with the use of prucalopride - a novel, highly selective serotonin receptor agonist with
enterokinetic properties that facilitates cholinergic and excitatory non-adrenergic, non-cholinergic
neurotransmission (Krogh et al. 2002). Korsten et al. (2005) found that neostigmine (a reversible
cholinesterase inhibitor) or the combination of neostigmine and glycopyrrolate administered
intravenously improved stool expulsion over normal saline. Rosman et al. (2008) reported similar
findings for the use of neostigmine and glycopyrrolate in combination over placebo. Finally, a study by
Cardenas et al. (2007) reported an increase in the number of days with bowel movements in
approximately one-fifth of the subjects given sustained-release fampridine (selective potassium channel
blocker).

Conclusion

Prucalopride: There is level 1b evidence (from one RCT) (Krogh et al. 2002) that prucalopride
increases stool frequency, improves stool consistency and decreases gastrointestinal Gl
transit time; higher doses (2mg/day) were associated with moderate/severe abdominal pain.

Metoclopramide: There is level 2 evidence (from one prospective controlled trial; N=20) (Segal
et al. 1987) that intravenous administration of metoclopramide decreases time of gastric
emptying.

Neostigmine: There is level 1b evidence (from one RCT) (Korsten et al. 2005) that neostigmine,
administered with or without glycopyrrolate, leads to a greater expulsion of stool. Thereis level 1
evidence that neostigmine with glycopyrrolate decreases total bowel evacuation times and
improves bowel evacuation.

Fampridine: There is level 1b evidence (from one RCT) (Cardenas et al. 2007) that fampridine
can increase the number of days with bowel movements.

In very small studies prucalopride, metoclopramide, neostigmine, and fampridine have been found
to improve constipation in individuals with SCI.

Prucalopride is not currently available the United States but is available in Canada and Europe.
More research is required on prokinetic agents prior to their regular use in neurogenic bowel
dysfunction.

3.9 Pharmacological Rectal Stimulants

Pharmacological rectal stimulants (suppositories and enemas) are a common component of a
successful bowel management program, used by up to 60% of individuals with UMN bowel
dysfunction (Coggrave 2009). The two most commonly used are the glycerin suppository, which
provides a mild local stimulus and lubrication, and the bisacodyl (dulcolax) suppository, which
provides a dose of stimulant laxative directly to the colonic mucosa producing peristalsis throughout
the colon. Other options include sodium hydrogen carbonate suppositories, sodium citrate and
glycerol micro-enema and docusate sodium micro-enema.
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Table 14: Treatment Studies Using Suppositories for Neurogenic Bowel after SCI

Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

House & Stiens 1997;
USA
PEDro=7
RCT
N=15

Population: 9 subjects with cervical injuries, 6
with thoracic injuries (11 complete, 4 incomplete);
Age range: 26-61; Duration of injury: 3 months to
45 yrs

Treatment: At each regularly scheduled bowel
care session, insertion of either a 10 mg
hydrogenated vegetable-oil base (HVB) or 10
mg polyethylene glycol base (PGB) suppository.
Additionally, 10 subjects received 3 TVC
(polyethylene glycol-based, glycerine, docusate
sodium mini-enemas).

Outcome Measures: time to flatus, flatus to
stool flow, defecation period, time to transfer
cystometrogram, intracolonic pressure, colonic
motor and myoelectrical activity

. Mean time to flatus (min): PGB (15)

significantly less time than HVB (32)

. Mean time from flatus to stool flow

(min): No significant differences.
HVB=6.7, PGB=5.5, TVC=3.9.

. Defecation Period (mean in min):

PGB (20) significantly less time than
HVB (36). TVC=17

. Total time for bowel program (mean in

min): PGB suppositories (43)
significantly decreased bowel care
time compared to HVB (74.5).
TVC=37.

Amir et al. 1998;
USA
Prospective Cohort
N=7

Population: Level of injury: C4-T12, 6 subjects
with tetraplegia, 1 subject with paraplegia; Age
range: 21-76yrs; Duration of injury range: 2-
25yrs

Treatment: Each subject was studied after
receiving one week of therapy with one of the
following four modalities: 1) two bisacodyl
suppositories, 2) two glycerin suppositories, 3)
one mineral oil enema and 4) one docusate
sodium mini enema (Theravac SB) daily.

Outcome Measures: total colonic and
segmental colonic transit times

. Total colonic transit time (CTT) was

significantly reduced with docusate
sodium mini-enemas. Mean total CTT
was 32.0, 34.5, 47.6 and 48.0 hrs with
docusate sodium, mineral oil enema,
bisacodyl suppositories and glycerin
suppositories respectively.

. There was no significant difference in

total colonic transit times between
docusate sodium and mineral oil
enema, and both produced
significantly shorter transit times
compared to bisacodyl or glycerin
suppositories.

. Bowel evacuation time was least for

docusate sodium mini-enemas (31.5
min). Mean evacuation time was 46.5,
57.6, and 63.5 min after mineral oll,
glycerin and bisacodyl suppositories,
respectively.

. In terms of difficulty with evacuation,

docusate sodium enema scored best
in symptom reduction followed by, in
descending order of efficacy, mineral
oil enema, bisacodyl suppositories
and glycerin suppositories.

Stiens et al. 1998;
USA
Prospective controlled
trial
N=14

Population: Level of injury: C3-L1 (4
incomplete, 10 with complete); All males; Age:
mean 53.4yrs: Duration of injury: mean 18.3yrs
Treatment: PGB vs. HVB bisacodyl
suppositories at initiation of side-lying bowel care
Outcome Measures: Time to flatus, flatus to
stool flow, defecation period, clean up, total
bowel care time

. Time to flatus: HYB=31 min is

significantly different from PGB=12
min

Defecation period: HYB=58 min is
significantly different from PGB=32
min; Total bowel care time is
significantly different for: HVB=102
min, PBG=51.2 min (p<0.0005)

. The numbers of digital stimulations

required for the bowel care sessions
was not significantly different from
HVG and PGB: HVB=5.0, PGB=3.2
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Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

Frisbie 1997;
USA
Prospective controlled
trial
N=19

Population: Level of injury: T1-7 (15 cervical, 4
thoracic); Age: mean (range) 64 (41-81)yrs;
Duration of injury: mean (range) 19 (3-51)yrs.
Treatment: A PGB vs HVB bisacodyl
suppository

Outcome Measures: Average time for complete
bowel evacuation

. All patients experienced a shortening

of bowel care time with PGB. Average
time for bowel evacuation was 2.4
hours (range 1.0-4.5 hours) with HVB
and 1.1 hours (range 0.3 to 1.8 hours)
with PGB

Dunn & Galka 1994;

Population: Level of injury: C5-L1, (5
tetraplegics, 9 paraplegics); Age: range 27-
67yrs; Duration of injury: range 2-38yrs
Treatment: Phase 1: bisacodyl suppositories for
five bowel programs for baseline data. Phase 2:
docusate sodium mini enema (Theravac SB) for

.10 subjects complete all treatment

phases.

. Of these 10 subjects, the mean

evacuation time was significantly
reduced with Theravac SB (phase 2)
compared to the mean times with both

USA the next five bowel programs. Phase 3: the bisacodyl interventions (phase 1
Case Series bisacodyl for five more bowel programs and 3)

N=14 Outcome Measures: Self-reported diary . No significant difference in evacuation
including time of insertion of the rectal time between the first (phase 1) and
medication; time of first evacuation; time second (phase 3) bisacodyl
required to complete the first evacuation; other interventions.
interventions used; bowel problems between
bowel programs

Discussion

Pharmacological rectal agents (suppositories or enemas) are commonly used by individuals with SCI
to stimulate reflex evacuation at the time chosen for bowel care. They are an essential element of a
bowel program for many individuals with upper motor neuron bowel though there is little evidence to
support most of the suppositories and enemas used. However, the effectiveness of the hydrogenated
vegetable oil-based bisacodyl suppositories compared to the polyethylene glycol-based suppositories
has been examined. The total bowel care time with the polyethylene glycol-based suppository is
significantly less (Stiens et al. 1998; Frishie 1997; Dunn & Galka 1994) compared to hydrogenated
vegetable oil based suppository. House and Stiens (1997) compared the effectiveness of
hydrogenated vegetable-based, polyethylene glycol-based and docusate glycerin (mini-enema) in
subjects with upper motor neuron lesions. Results showed a significant decrease in bowel care time
using the polyethylene glycol-based suppository and the mini-enema as compared with the
hydrogenated vegetable oil-based suppositories. Amir et al. (1998) found in a cohort of seven
individuals with SCI that docusate sodium mini enema scored best in neurogenic bowel symptom
reduction followed by, in descending order of efficacy, mineral oil enema, bisacodyl suppositories and
glycerin suppositories.

Conclusion

There is level 1b evidence (from 1 RCT) (House and Stiens 1997) to support polyethylene
glycol-based suppositories for bowel management. There is a clinically significant decrease in
the amount of nursing time for persons requiring assistance and less time performing bowel
care for the independent individual.
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Polyethylene glycol-based bisacodyl suppositories (10 mg.) are more effective in stimulating
reflex evacuation as part of abowel management program in persons with an upper motor
neuron SCI than bisacodyl in vegetable oil suppositories.

4.0 Colostomy and lleostomy

A stoma is a surgically formed opening between a body cavity, such as the colon or ileum, and the
external body environment, such as the outer abdominal wall. After formation of a colostomy or
ileostomy, stool flows through the stoma from the colon or intestines respectively, into a collecting
device attached to the abdominal wall, thereby bypassing the rectum and anus. SCI individuals who
undergo elective colostomy or ileostomy have usually exhausted all other appropriate bowel
management options. The most common reasons for undergoing stoma surgery include prolonged
bowel management episodes, unmanageable fecal incontinence, and constipation. Autonomic
dysreflexia and pain associated with bowel evacuation, difficulties finding appropriate care, perianal
disease and pressure ulcers close to the anus may also be reasons to choose a stoma for bowel
management. Stoma for bowel management remains uncommon; one study suggested a prevalence
in the UK of around 2.5% (Coggrave et al. 2009). There is no general consensus as to when
colostomy should be performed in individuals. Aging and increased duration of SCI may contribute to
bowel management difficulties (Faaborg et al 2008) and with increasing life expectancy amongst
people with SCI, stoma may become a more common management choice in the future.

One systematic review examined studies that directly compared clinical, functional, QOL outcomes or
satisfaction among individuals with a stoma to individuals using conservative means.

Table 15a: Systematic Review on Colostomy

Authors; Country
Date included in the
review
Total Sample Size
Types of Articles
Score

Methods
Databases
Level of Evidence

Conclusions

Hocevar and Gray 2008;
USA

Reviewed published articles
from January 1960 to
November 2007

N=6
n=203 SCI

Types of Articles:
2 case-control
3 interviews
1 cross-sectional survey

AMSTAR: 3

Methods: literature search for
prospective and retrospective studies
that directly compared clinical,
functional, quality of life outcomes or
satisfaction among patients with
intestinal diversions to patients
managed by conservative means.

Databases: MEDLINE, CINAHL,
Cochrane Database for Systematic
Reviews, Google Scholar

Level of Evidence:
No formal validity assessment was
described

Creation of an ostomy in selected patients
provides equivocal or superior quality of life
outcomes when compared to conservative
bowel management

Both colostomy and ileostomy surgery
significantly reduce the amount of time
required for bowel management (Level of
Evidence: 3).

Patients who undergo ostomy surgery tend to
be satisfied with their surgery, and a
significant portion report a desire to be
counselled about this option earlier.

There are no clear advantages when
functional, clinical, or quality of life outcomes
associated with colostomy are compared to
those seen in SCI patients undergoing
ileostomy (Level of evidence: 4).
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Table 15b: Colostomy after a Spinal Cord Injury

Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

Coggrave et al. 2012;
UK
Retrospective self-report
survey

N=92

Population: 26 cervical (15 complete,
10 incomplete, 1 unknown), 61 thoracic
(49 complete, 10 incomplete, 2
unknown), 1 missing data on level of
injury; 64M:28F; Age: mean (SD)
56(9)yrs; duration of injury: mean (SD)
26(13)yrs; 91% colostomy, 9%
ileostomy.

Treatment: Retrospective analysis of a
self-report postal survey of individuals
with SCI who had a stoma for bowel
management issues (five UK spinal
centres)

Outcome Measures: Tennessee Self-
Concept Scale, Satisfaction with Life
Scale, Hospital Anxiety and Depression
Scale, 3 simple rating scales for
satisfaction, ability to live with bowel
dysfunction, and how much bowel care
restricts life.

Subjects reported experiencing bowel
difficulties for a mean (SD) time of 10 (10)
years before surgery. 11% would’'ve
preferred surgery a year earlier, 28% up to 5
years earlier, 30% up to 10 years earlier and
32% earlier still. None suggested stoma
formation was too early.

Subjects reporting an ileostomy were
significantly more likely to need assistance
than those with a colostomy.

Laxative use was reduced from 58 to 31%
and dietary manipulation to assist bowel care
was reduced significantly.

83 (70%) reported they felt very positive
about their stoma, whereas 2 subjects felt
others avoided them due to the stoma.

For 23%, there was impact on personal
relationships; 9 reported positive impact, 6
negative and 3 neutral.

Munck et al. 2008;
Belgium
Case-series
N =23

Population: 23 SCI subjects who had a
colostomy in the digestive surgery
department of Brugmann Hospital
between Jan 1996 and Dec 2005 (age
range 22-72). Level of injury: 13 dorsal,
7 cervical, 3 lumbar.

Treatment: Colostomy

Outcome Measures: Demographic
information and medical information on
the stoma formation and complications,
collected from subjects’ medical
records; quality of life questionnaire.

. 10 subjects had a stoma for perineal

wounds

. Average time spent on bowel care per

week decreased from 5.95 hr prior to
stoma formation to 1.5 hr after

. Of the 10 patients, 3 reported cutaneous

irritations and 1 reported detachment of
the pocket

. Of the 10 patients, 9 reported having

much easier bowel care since the stoma
formation, and 6 felt that the stoma had
given them greater independence.

Luther et al. 2005;
USA
Cross-sectional
N=370

Population: SCI subjects in 6 centers
that were selected to be representative
of the 23 Veteran Affairs SCI centers.
Survey respondents with colostomies
were matched to controls based on
age, year of injury, classification of
paralysis and marital status by
calculating propensity scores.
Comparison of 74 patients with a
sample of 296 matched controls without
colostomies.

Treatment: Colostomy

Outcome Measures: Bowel care-
related items; quality of life.

. No statistically significance differences

were found in the demographic
distributions for cases and controls.

. No statistically significant differences were

reported between the cases and the
matched controls for any of the bowel
care outcomes or bowel-related quality of
life. Both groups reported low incidence of
accidental/unplanned bowel movements
and falls related to bowel care.

. Mean responses to the quality of life items

were generally very high; however, a large
number of respondents continue to
express dissatisfaction with bowel care.
The cases had a much higher percentage
of responses (55.7%) in the “very
dissatisfied” category than did the controls
(41.7%).

Branagan et al. 2003;
UK
Retrospective chart
review

Population: 10 subjects with cervical
SCl, 18 with thoracic, and 3 lumbar;
Age at injury: average 28.9 yrs;
Duration of injury: mean 17.1 years

. The average time spent on bowel care per

week decreased significantly from 10.3
hours to 1.9 hours after the colostomy.

. 18/31 subjects felt the colostomy gave
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Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

N=32

Treatment: Medical records were
reviewed for subjects who had a
previous colostomy.

Outcome Measures: Results of
surgery

them greater independence.

. 25 subjects wished they had been offered

a stoma earlier.

. No subjects wanted a stoma reversal.

Safadi et al. 2003;
USA
Retrospective chart review
N=45

Population: 21 tetraplegics, 24
paraplegics; 44M 1F; Mean age
55.9yrs,

Treatment: 20 right side colostomies
(RC), 21 left side colostomies (LC), 7
ileostomies (IL)

Outcome Measures: quality of life,
colonic transit time, bowel care time

. Colonic transit time was significantly

longer in the right side colostomy
compared to the left side colostomy and
the ileostomy.

. Inall groups, quality of life increased (RC:

49t0 79, LC: 50 to 86, IL: 60 to 82 min)
and bowel care time decreased (RC: 102
to 11 min, LC: 123 to 18 min, IL: 73 to 13
min).

Rosito et al. 2002;
USA
Case series
N=27

Population: Level of injury: C4-L3 (17
complete, 10 incomplete); mean age:
62.9 yrs; 26M 1F; Duration of injury:
25.8yrs

Intervention: Colostomy

Outcome Measures: Quality of life
questionnaire with 5 domains: physical
health, psychosocial adjustment, body
image, self-efficacy, and
recreation/leisure

. Quality of life improved significantly after

colostomy.

. All 27 patients were satisfied, 16 very

satisfied

. Colostomy reduced the number of

hospitalizations caused by chronic bowel
dysfunction by 70.4%.

. After colostomy, the average amount of

time spent on bowel care was reduced
significantly from 117.0 min/day to 12.8
min/day.

. Significant improvements were recorded

in the areas of physical health,
psychosocial adjustment, and self-
efficacy.

Randell et al. 2001;
New Zealand
Case-control

N=52

Population: 26 subjects with
colostomy: 10 with cervical SCI, 16 with
lumbar/lower thoracic SCI; age: 22-
87yrs, matched with 26 subjects without
colostomy.

Treatment: Colostomy

Outcome Measures: Burwood Quality

of Life Questionnaire: 5 areas: systemic
symptoms, and emotional, social, work

and bowel function.

. No significant difference in the group with

a colostomy compared to the group
without a colostomy in regard to their
general well-being, emotional, social or
work functioning.

Kelly et al. 1999;
UK
Retrospective chart
review
N=14

Population: Level of injury: C4-L2 (3
cervical, 10 thoracic, 1 lumbar); 12M
2F; Age at time of operation: mean
(range) 54.8 (20-65) yrs; time from
injury to stoma formation: mean
(range)15 (2-37) yrs

Treatment: 12 subjects underwent left
iliac fossa end colostomy and 2
subjects right iliac fossa end ileostomy

Outcome Measures: Time spent on
bowel care per week; independence in
bowel care; quality of life

. Colostomy subjects (N=12): mean time

spent on bowel care per week before
stoma formation was 8.8 h (0.6-12.2)
compared with 1.4 h (0.3-3.5) after; 50%
of these patients were independent in
bowel care before, 92% independent
after; 10 patients claimed that the
colostomy had a beneficial effect on their
quality of life

. llleostomy patients (N=2): mean time

spent on bowel care per week before
ileostomy was 17.5 h and this was
unchanged after ileostomy formation. 1
subject decreased the time he spent on
bowel care from 28 h to 14 h; the other
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Author Year; Country
Score
Research Design
Total Sample Size

Methods

Outcome

developed complications and his time
increased from 7 h to 21 h.

Stone et al. 1990;
USA
Case Series
N=7

Population: Level of injury: C4-T10;
Age: mean 51.6yrs; Duration of injury:
mean 15.7 years

Treatment: Medical records were
reviewed for subjects who had
undergone a colostomy

Outcome Measures: Efficacy of
colostomy.

. All seven subjects who had colostomy

performed as an adjunct to the treatment
of perianal pressure ulcers successfully
healed their ulcers.

. The amount of time spent on bowel care

decreased dramatically in the patients
with prolonged bowel care.

Frisbie et al. 1986;

Population: Level of injury: 9 cervical,
11 thoracic; 19M 1F; Age: median
(range) 55 (27-75) yrs. Duration of the
enterostomies at time of interview was,
median (range): 11 months (3 months
to 14 yrs)

Treatment: A total of 24 enterostomies

. Bowel care frequency increased from a

median 3 times/week (range 2-7) before
enterostomy to a median 7 times/week
(range 4-14) after enterostomy

. Bowel care duration diminished from a

median 6 hours/week (range 0.7-14
hours) before enterostomy to a median 1

USA ) were carried out in 20 subjects: 17 hour/week (range 1.3-7 hours) after
Cross-sectional sigmoid colostomies, 5 transverse enterostomy
N=20 colostomies, and 2 ileostomies. . The number of patients affected by bowel
Outcome Measures: Bowel care time, care related complaints pre- vs. post-
bowel care frequency, bowel care operatively, respectively, were as follows:
related complaints, quality of life abdominal pain in 10 vs. 2, fecal leakage
in 8 vs. 0, anorexia in 7 vs. 2, flatus in 9
vs. 4, sweating in 4 vs. 2 and odour in 4
vs. 5
Discussion

Stoma formation is a relatively safe, effective and well-accepted method of managing significant
neurogenic bowel management problems in individuals with SCI. Research findings suggest that
stoma reliably reduces the number of hours spent on bowel care (Munck et al. 2008; Branagan et al.
2003; Rosito et al. 2002; Kelly et al. 1999; Stone et al. 1990; Frisbie et al. 1986), reduces the number
of hospitalizations caused by Gl problems (Rosito et al. 2002) and bowel care-related complaints
(Frisbie et al. 1986), simplifies bowel care routine (Frisbie et al. 1986), reduces fecal incontinence and
improves quality of life (Coggrave et al. 2012; Munck et al. 2008; Safadi et al. 2003; Rosito et al.
2002; Kelly et al. 1999). Stoma increases independence, facilitates travel, elevates feelings of self-
efficacy, and does not negatively affect body image (Branagan et al. 2003; Rosito et al. 2002). Stoma
was well-received by patients and either met or exceeded their expectations (Rosito et al. 2002;
Coggrave et al. 2012). Many SCI subjects wished to have the stoma done earlier (Coggrave et al.
2012, Branagan et al. 2003). There have been a few complications including increased in bowel times
in one subject receiving an ileostomy (Kelly et al. 1999) and increased odor in one subject receiving
an enterostomy (Frisbie et al. 1986). Overall current evidence supports the earlier education of
individuals with SCI regarding the option of stoma for bowel management.

Conclusions

There is level 4 evidence (from six studies) (Frisbie et al. 1986; Stone et al. 1990; Kelly et al.
1999; Rosito et al. 2002; Branagan et al. 2003, Munck et al. 2008) that colostomy reduces the
number of hours spent on bowel care.
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There is level 4 evidence (from one retrospective pre-post study) (Frisbie et al. 1986) that
colostomy greatly simplifies bowel care routines.

There is level 4 evidence (from one case study) (Rosito et al. 2002) that colostomy reduces the
number of hospitalizations caused by gastrointestinal problems and improves physical health,
psychosocial adjustment and self-efficacy areas within quality of life.

There is level 4 evidence (from one cross-sectional study) (Coggrave et al. 2012) that
colostomy reduces need for laxative use and dietary manipulation to assist bowel care.

Elective stoma formation is a safe and effective treatment for significant neurogenic bowel
management problems and perianal pressure ulcers in persons with SCI, and greatly improves
their quality of life.

5.0 Assistive Devices

In addition to standard bowel protocols and pharmacological modalities, numerous devices were
evaluated as means to improve bowel evacuation in individuals with SCI. These include a standing
table and a modified toilet seat.

Table 16: Assistive Devices

Author Year;
Country
Score
Research Design
Total Sample Size

Methods

Outcome

Uchikawa et al. 2007;
Japan
Cross-sectional
N=20

Population: 11 subjects with cervical, 7
with thoracic, and 2 with lumbar SCI; AIS
level: 8 A, 4 B, 4 C, and 4 D; all male; Age:
mean (range) 46.3 (18-73) yrs; all were at
least 5 months post injury

Treatment: Newly developed procedure to
induce bowel movement involving a toilet
seat equipped with an electronic bidet
(provides water flow), a charge-coupled
device (CCD) camera monitor and a light
(facilitates location of anorectal area).
Outcome Measures: Time required for
successful bowel movement, amount of
residual stool in rectum

. Time needed for bowel management was

shorter with the intervention than that with
subjects’ usual manner of bowel care

. 35% (n=7) of subjects originally spent less

than 30 minutes for usual defecation
compared to 75% (n=15) with modified
device

. Residual stools found in 8/15 subjects

who successfully defecated within 30
minutes with the device.

. Success of defecation not related

significantly with injury level or AIS
impairment scale.

Hoenig et al. 2001,

Population: 62-year-old male with T12/L1
AIS B paraplegia; time since injury = 36
years

Treatment: Standing table for the

. The frequency of bowel movements

nearly doubled (from 10 to 18) with the
use of the standing table

. The time spent on bowel care was

USA treatment of constipation 1 hr/day, 5 reduced from 21 to 13 minutes
Case Report
N=1 days/wk for 1 month.
Outcome Measures: Frequency of bowel
movements and length of bowel care
episodes.
Discussion

Hoenig et al. (2001) reported the case of an individual with SCI who, through the use of a standing
table, doubled the frequency of his bowel movements and reduced time spent on bowel care.
Uchikawa et al. (2007) developed a new procedure to induce bowel movements using a toilet seat
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equipped with an electronic bidet that provides water flow to the anorectal area. A CCD camera and
light are included to facilitate location of the anorectal area. The authors report that a reduction in the
time needed for bowel management, with an additional 8 (40%) subjects who can complete
defecation in less than 30 minutes.

Conclusion
There is level 5 evidence (from one case report with one subject) (Hoenig et al. 2001) that a

standing table alleviates constipation in an individual with SCI.

There is level 4 evidence (from one cross-sectional study) (Uchikawa et al. 2007) that a newly
developed washing toilet seat with a CCD camera monitor for visual feedback reduces time
spent on bowel care.

There is limited evidence that a standing table may reduce constipation.
There is limited evidence that a washing toilet seat with visual feedback may assist bowel care.

6.0 Summary

Neurogenic bowel dysfunction and associated morbidity is very common after SCI and can severely
affect the quality of life of an individual with SCI. In addition, neurogenic bowel dysfunction
complications can lead to increased use of health care resources, and while rarely fatal, contributes to
a decrease in quality of life. For individuals with SCI neurogenic bowel dysfunction is of huge
importance and yet research in this area of care is sadly lacking. Studies available frequently include
small samples, are methodologically unsound and poorly reported. There is no evidence for the use of
oral laxatives, little for rectal stimulants and few studies determine the best way to structure a bowel
program. Developing an effective and acceptable bowel management program still relies largely upon
trial and error and the experience of the healthcare professional supporting the patient. Further
research is required in all areas of this field.

There is level 1b evidence (from one RCT; N=68) (Coggrave & Norton 2010) that systematic use
of less invasive interventions does not reduce the need for oral laxatives or more invasive
interventions such as rectal stimulants and manual evacuation.

There is also level 1b evidence (Coggrave & Norton 2010) that use of a multifaceted bowel
management program may increase the duration of bowel management. This is in contrast
with level 4 evidence (from three pre-post studies; aggregate N=65) (Coggrave et al. 2006;
Correa and Rotter 2000; Badiali et al. 1997) that multifaceted bowel management programs
may reduce Gl transit time, incidences of difficult evacuations, and duration of time required
for bowel management.

There is level 4 evidence (from one case series; N=11) (Cameron et al. 1996) that indicates high
fibre diets may lengthen colonic transit time in individuals with SCI.

There is level 4 evidence (from one pre-post study; N=6) (Korsten et al. 2007) that digital rectal
stimulation increases motility in the left colon.

There is level 4 evidence (from one pre-post study; N=24) (Ayas et al. 2006) that abdominal
massage is ineffective for treating the neurogenic bowel.

There is conflicting level 4 evidence (from one pre-post study; N=20) (Hu et al. 2013) that

abdominal massage is effective in reducing bowel movement time as well as dosage of
glycerine enemas.
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There is level 1b evidence (from one RCT) (Korsten et al. 2004) that electrical stimulation of the
abdominal wall muscles can improve bowel management for individuals with tetraplegia.

There is level 2 evidence (from one prospective controlled trial) (Binnie et al. 1991) that
supports the use of sacral anterior root stimulation to reduce severe constipation in complete
SCI.

There is level 4 evidence (from three pre-post studies) (Tsai et al. 2009, Lin et al. 2001, 2002)
that functional magnetic stimulation may reduce colonic transit time in individuals with SCI.

There is level 4 evidence (from one pre-post study with two subjects) (Mentes et al. 2007) that
posterior tibial nerve stimulation improves bowel management for those with incomplete SCI.

There is level 4 evidence (from one pre-post study with two subjects) (Johnston et al. 2005)
that the Praxis FES system increases the frequency of defecation and decreases time required
for bowel care in individuals with SCI.

There is level 4 evidence (from one case series) (Puet et al. 1997) that supports using pulsed
water irrigation (intermittent rapid pulses) to remove stool in individuals with SCI.

There is level 1b evidence (from one RCT) (Christensen et al. 2006) that supports the use of
transanal irrigation (Peristeen Anal Irrigation system) over conservative bowel treatment (as
outlined by the Paralyzed Veterans of America clinical practice guidelines) in individuals with
chronic SCIl and bowel management problems.

There is level 4 evidence (from one case series, one cross-sectional, and three non-
randomized cohort studies) (Del Popolo et al 2008, Christensen et al 2008, Faaborg et al 2009,
Kim et al 2013) that supports the use of transanal irrigation to manage neurogenic bowel
dysfunction.

There is level 4 evidence (from four retrospective reviews) (Teichman et al. 1998; Christensen
et al. 2000; Teichman et al. 2003, Worsoe et al. 2008) that the Malone Antegrade Continence
Enema successfully treats neurogenic bowel dysfunction.

There is level 4 evidence (from one retrospective review) (Christensen et al. 2000) that the
enema continence catheter can be used to treat neurogenic bowel dysfunction.

Prucalopride: There is level 1b evidence (from one RCT) (Krogh et al. 2002) that prucalopride
increases stool frequency, improves stool consistency and decreases gastrointestinal Gl
transit time; higher doses (2mg/day) were associated with moderate/severe abdominal pain.

Metoclopramide: There is level 2 evidence (from one prospective controlled trial; N=20) (Segal
et al. 1987) that intravenous administration of metoclopramide decreases time of gastric
emptying.

Neostigmine: There is level 1b evidence (from one RCT) (Korsten et al. 2005) that neostigmine,
administered with or without glycopyrrolate, leads to a greater expulsion of stool. Thereis level 1
evidence that neostigmine with glycopyrrolate decreases total bowel evacuation times and
improves bowel evacuation.

Fampridine: There is level 1b evidence (from one RCT) (Cardenas et al. 2007) that fampridine
can increase the number of days with bowel movements.
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There is level 1b evidence (from 1 RCT) (House and Stiens 1997) to support polyethylene
glycol-based suppositories for bowel management. There is a clinically significant decrease in
the amount of nursing time for persons requiring assistance and less time performing bowel
care for the independent individual.

There is level 4 evidence (from six studies) (Frisbie et al. 1986; Stone et al. 1990; Kelly et al.
1999; Rosito et al. 2002; Branagan et al. 2003, Munck et al. 2008) that colostomy reduces the
number of hours spent on bowel care.

There is level 4 evidence (from one retrospective pre-post study) (Frisbie et al. 1986) that
colostomy greatly simplifies bowel care routines.

There is level 4 evidence (from one case study) (Rosito et al. 2002) that colostomy reduces the
number of hospitalizations caused by gastrointestinal problems and improves physical health,
psychosocial adjustment and self-efficacy areas within quality of life.

There is level 4 evidence (from one cross-sectional study) (Coggrave et al. 2012) that
colostomy reduces need for laxative use and dietary manipulation to assist bowel care.
There is level 5 evidence (from one case report with one subject) (Hoenig et al. 2001) that a
standing table alleviates constipation in an individual with SCI.

There is level 4 evidence (from one cross-sectional study) (Uchikawa et al. 2007) that a newly

developed washing toilet seat with a CCD camera monitor for visual feedback reduces time
spent on bowel care.

42



7.0 References

Aaronson MJ, Freed MM, Burakoff R. Colonic myoelectric activity in persons with spinal cord injury.
Dig Dis Sci 1985;30: 295-300.

Amir |, Sharma R, Bauman WA, Korsten MA. Bowel care for individuals with spinal cord injury:
comparison of four approaches. J Spinal Cord Med 1998; 21: 21-24.

Anderson KD. Targeting recovery: Priorities of the spinal cord-injured population. Journal of
Neurotrauma 2004; 21: 1371-1383.

Ayas S, Leblebici B, Sozay S, Bayramoglu M, Niron EA. The effect of abdominal massage on bowel
function in patients with spinal cord injury. Am J Phys Med Rehabil 2006; 85: 951-955.

Badiali D, Bracci F, Castellano V, Corazziari E, Fuoco U, Habib FI, Scivoletto G. Sequential treatment
of chronic constipation in paraplegic subjects. Spinal Cord 1997; 35: 116-120.

Badiali D, Bracci F, Castellano V, Corazziari E, Fuoco U, Habib Fl, Scivoletto G. Sequential treatment
of chronic constipation in paraplegic subjects. Spinal Cord. 1997;35:116-20.

Banwell J, Creasey G, Aggarwal A, Mortimer J. Management of the neurogenic bowel in patients with
spinal cord injury.Urol. Clin. North. Am 1993;30:517-526.

Binnie NR, Creasey GH, Edmond P, Smith AN. The action of cisapride on the chronic constipation of
paraplegia. Paraplegia 1988; 26: 151-158.

Binnie NR, Smith AN, Creasey GH, Edmond P. Constipation associated with chronic spinal cord
injury: the effect of pelvic parasympathetic stimulation by the Brindley stimulator. Paraplegia 1991,
29: 463-469.

Brading AF, Ramalingam T. Mechanisms controlling normal defecation and the potential effects of
spinal cord injury. Prog Brain Res 2006; 152: 345-58.

Branagan G, Tromans A, Finnis D. Effect of stoma formation on bowel care and quality of life in
patients with spinal cord injury. Spinal Cord 2003; 41: 680-683.

Byrne CM, Pager CK, Rex J, Roberts R, Solomon MJ. Assessment of Quality of Life in the treatment
of patients with neuropathic fecal incontinence. Dis Colon Rectum 2002; 45: 1431-6.

Cameron KJ, Nyulasi 1B, Collier GR, Brown DJ. Assessment of the effect of increased dietary fibre
intake on bowel function in patients with spinal cord injury. Spinal Cord 1996; 34: 277-283.

Cardenas DD, Ditunno J, Graziani V, Jackson AB, Lammertse D, Potter P, Sipski M, Cohen R, Blight
AR. Phase 2 trial of sustained-release fampridine in chronic spinal cord injury. Spinal Cord 2007;
45: 158-168.

Chia YW, Lee TKY, Kour NW, Tung KH, Tan ES. Microchip implants on the anterior sacral roots in
patients with spinal trauma: Does it improve bowel function? Dis Colon Rectum 1996; 39: 690-
694.

Christensen P, Bazzocchi G, Coggrave M, Abel R, Hulting C, Krogh K, Media S, Laurberg S. A
randomized, controlled trial of transanal irrigation versus conservative bowel management in
spinal cord-injured patients. Gastroenterology 2006; 131: 738-747.

Christensen P, Bazzocchi G, Coggrave M, Abel R, Hulting C, Krogh K, Media S, Laurberg S.
Outcome of transanal irrigation for bowel dysfunction in patients with spinal cord injury. J Spinal
Cord Med 2008; 31: 560-567.

Christensen P, Krogh K. Transanal irrigation for disordered defecation: a systematic review. Scand J
Gastroenterol. 2010;45:517-27.

Christensen P, Kvitzau B, Krogh K, Buntzen S, Laurberg S. Neurogenic colorectal dysfunction — use
of new antegrade and retrograde wash-out methods. Spinal Cord 2000; 38: 255-261.

Coggrave M, Burrows D, Durand MA. Progressive protocol in the bowel management of spinal cord
injuries. British Journal of Nursing 2006; 15: 1108-1113.

Coggrave M, Burrows D, Durand MA. Progressive protocol in the bowel management of spinal cord
injuries. Br J Nurs. 2006;15:1108-13.

Coggrave M, Norton C, Cody JD. Management of fecal incontinence and constipation in adults with
central neurological diseases. Cochrane Database Syst Rev. 2014;1:CD002115

Coggrave M, Norton C, Wilson-Barnett J. Management of neurogenic bowel dysfunction in the
community after spinal cord injury: a postal survey in the United Kingdom. Spinal Cord.
2009;47:323-30.

43



Coggrave M, Wiesel PH, Norton C. Management of faecal incontinence and constipation in adults
with central neurological diseases. Cochrane Database of Systematic Reviews 2006b; 19:
CD002115.

Coggrave MJ, Ingram RM, Gardner BP, Norton C. The impact of stoma for bowel management after
spinal cord injury. Spinal Cord 2012; 50: 848-852.

Coggrave MJ, Norton C. The need for manual evacuation and oral laxatives in the management of
neurogenic bowel dysfunction after spinal cord injury: a randomized controlled trial of a stepwise
protocol. Spinal Cord. 2010;48:504-10.

Consortium for Spinal Cord Medicine. Neurogenic bowel management in adults with spinal cord injury.
In Clinical practice guidelines. Paralyzed Veterans of America; 1998.

Consortium for Spinal Cord Medicine. Neurogenic Bowel Management in Adults with Spinal Cord
Injury: Clinical Practice Guidelines for Health-Care Professionals. Washington, DC: Paralyzed
Veterans of America, 1998.

Correa Gl, Rotter KP. Clinical evaluation and management of neurogenic bowel after spinal cord
injury. Spinal Cord 2000; 38: 301-308.

Correa Gl, Rotter KP. Clinical evaluation and management of neurogenic bowel after spinal cord
injury. Spinal Cord. 2000;38:301-8.

Cosman BC, Vu TT. Lidocaine anal block limits autonomic dysreflexia during anorectal procedures in
spinal cord injury: a randomized, double-blind, placebo-controlled trial. Dis Colon Rectum.
2005;48:1556-61.

Davis R, Patrick J, Barriskill A. Development of functional electrical stimulators utilizing cochlear
implant technology. Med Eng Phys 2001; 23: 61-68.

De Both PSM, de Groot GH, Slootman HR. Effects of cisapride on constipation in paraplegic patients:
a placebo-controlled randomized double-blind cross-over study. European Journal of
Gastroenterology & Hepatology 1992; 4: 1013-1017.

Del Popolo G, Mosiello G, Pilati C, Lamartina M, Battaglino F, Buffa P, Redaelli T, Lamberti G,
Menarini M, Di Benedetto P, De Gennaro M. Treatment of neurogenic bowel dysfunction using
transanal irrigation: a multicenter Italian study. Spinal Cord 2008; 46: 517-522.

Dunn KL, Galka ML. A comparison of the effectiveness of Therevac SB and bisacodyl suppositories in
SCI patients' bowel programs. Rehabil.Nurs 1994; 19: 334-338.

Emmanuel A. Review of the efficacy and safety of transanal irrigation for neurogenic bowel
dysfunction. Spinal Cord. 2010;48:664-73

Emmanuel AV, Krogh K, Bazzochi G, Leroi A-M, Bremers A, Leder D, van Kuppevelt D, Mosiello G,
Vogel M, Perrouin-Verbe B, Coggrave M, Christensen P, and Members of the working group on
Transanal Irrigation from UK, Denmatrk, Italy, Germany, France and the Netherlands. Consensus
review of best practice of transanal irrigation in adults. Spinal Cord 2013; 51: 732-738.

Faaborg PM, Christensen P, Finnerup N, Laurberg S, Krogh K. The pattern of colorectal dysfunction
changes with time since spinal cord injury. Spinal Cord 2008; 46: 234-238.

Faaborg PM, Christensen P, Kvitsau B, Buntzen S, Laurberg S, Krogh K. Long-term outcome and
safety of transanal colonic irrigation for neurogenic bowel dysfunction. Spinal Cord 2009; 47: 545-
549.

Fajardo NR, Pasiliao RV, Modeste-Duncan R, Creasey G, Bauman WA, Korsten MA. Decreased
colonic motility in persons with chronic spinal cord injury. Am J Gastroenterol 2003; 98: 128-34.

Fealey RD, Szurszewski JH, Merrit JL, DiMagno EP. Effect of traumatic spinal cord transection on
human upper gastrointestinal motility and gastric emptying. Gastroenterology 1984; 87: 69-75.

Finnerup NB, Faaborg P, Krogh K, Jensen TS. Abdominal pain in long-term spinal cord injury. Spinal
Cord 2008; 46: 198-203.

Ford MJ, Camilleri MJ, Hanson RB, Wiste JA, Joyner MJ. Hyperventilation, central autonomic control,
and colonic tone in humans. Gut 1995; 37: 499-504.

Frisbie JH, Tun CG, Nguyen CH. Effect of enterostomy on quality of life in spinal cord injury patients.
J Am Paraplegia Soc 1986; 9: 3-5.

Frisbie JH. Improved bowel care with a polyethylene glycol based bisacadyl suppository. J Spinal
Cord Med 1997; 20: 227-229.

44



Frost F, Hartwig D, Jaeger R, Leffler E, Wu Y. Electrical stimulation of the sacral dermatomes in
spinal cord injury: effect on rectal manometry and bowel emptying. Arch Phys Med Rehabil 1993;
74: 696-701.

Furusawa K, Sugiyama H, lkeda A, Tokuhiro A, Koyoshi, H, Takahashi M, Tajima F. Autonomic
dysreflexia during a bowel program in patients with cervical spinal cord injury. Acta Med Okayama
2007; 61: 211-227.

Geders JM, Gaing A, Bauman WA, Korsten MA. The effect of cisapride on segmental colonic transit
time in patients with spinal cord injury. Am.J.Gastroenterol 1995; 90: 285-289.

Glick ME, Meshkinpour H, Haldeman S, Hoehler F, Downey N, Bradley WE. Colonic dysfunction in
patients with thoracic spinal cord injury. Gastroenterology 1984; 86: 287-294.

Glickman S, Kamm MA. Bowel dysfunction in spinal-cord-injury patients. Lancet 1996; 347: 1651-3.

Gondim FA, Rodrigues CL, da Graca JR, Camurca FD, de Alencar HM, dos Santos AA, Rola FH.
Neural mechanisms involved in the delay of gastric emptying and gastrointestinal transit of liquid
after thoracic spinal cord transection in awake rats. Auton Neurosci. 2001; 87: 52-8.

Gstaltner K, Rosen H, Hufgard J, Mark R, Schrei K. Sacral nerve stimulation as an option for the
treatment of fecal incontinence in patients suffering from cauda equina syndrome. Spinal Cord
2008; 46: 644-647.

Haas U, Geng V, Evers GC, Knecht H. Bowel management in patients with spinal cord injury -- a
multicentre study of the German speaking society of paraplegia (DMGP). Spinal Cord.
2005;43:724-30.

Han TR, Kim JH, Kwon BS. Chronic gastrointestinal problems and bowel dysfunction in patients with
spinal cord injury. Spinal Cord 1998; 36: 485-490.

Hascakova-Bartova R, Dinant J-F, Parent A, Ventura M. Neuromuscular electrical stimulation of
completely paralyzed abdominal muscles in spinal cord-injured patients: a pilot study. Spinal Cord
2008; 46: 445-450.

Heart Health. The complete healthy shopping check list [pamphlet]. Heart Health. Becel and Heart
and Stroke Foundation.

Hocevar B, Gray M. Intestinal Diversion (Colostomy or lleostomy) in Patients with Severe Bowel
Dysfunction Following Spinal Cord Injury. J Wound Ostomy Continence Nurs 2008; 35: 159-166.

Hoenig H, Murphy T, Galbraith J, Zolkewitz M. Case study to evaluate a standing table for managing
constipation. SCI Nursing 2001;18: 74-7.

Holzer B, Rosen HR, Novi G, Ausch C, Nolbling N, Schiessel. Sacral nerve stimulation for neurogenic
fecal incontinence. British Journal of Surgery 2007; 94: 749-753.

House JG, Stiens SA. Pharmacologically initiated defecation for persons with spinal cord injury:
effectiveness of three agents. Arch Phys Med Rehabil 1997; 78: 1062-1065.

Hu C, Ye M, Huang Q. Effects of manual therapy on bowel function of patients with spinal cord injury.
J Phys Ther Sci 2013; 25: 687-688.

Jarrett MED, Matzel KE, Christiansen J, Baeten CGMI, Rosen H, Bittorf B, Stosser M, Madoff R,
Kamm MA.Sacral nerve stimulation for fecal incontinence in patients with previous partial spinal
injury including disc prolapse. British Journal of Surgery 2005; 92: 734-739.

Johnston TE, Betz RR, Smith BT, Benda BJ, Mulcahey MJ, Davis R, Houdayer TP, Pontari MA,
Barriskill A, Creasey GH. Implantable FES system for upright mobility and bladder and bowel
function for individuals with spinal cord injury. Spinal Cord 2005; 43: 713-723.

Kachourbos MJ, Creasey GH. Health promotion in motion: Improving quality of life for persons with
neurogenic bladder and bowel using assistive technology. SCI Nursing 2000; 17: 125-129.

Kelly SR, Shashidharan M, Borwell B, Tromans AM, Finnis D, Grundy DJ. The role of intestinal stoma
in patients with spinal cord injury. Spinal Cord 1999; 37: 211-214.

Kenefick NJ, Christiansen J. A review of sacral nerve stimulation for the treatment of fecal
incontinence. Colorectal Dis. 2004:;6:75-80.

Keshavarzian A, Barnes WE, Bruninga K, Nemchausky B, Mermall H, Bushnell D. Delayed colonic
transit in spinal cord-injured patients measured by indium-111 Amberlite scintigraphy. Am J
Gastroenterol 1995; 90: 1295-1300.

Kim HR, Lee BS, Lee JE, Shin HI. Application of transanal irrigation for patients with spinal cord injury

45



in South Korea: a 6-month follow-up study. Spinal Cord 2013; 51: 389-394.

Kirk P, King R, Temple R, Bourjailly J & Thomas P. Long-term follow-up of bowel management after
spinal cord injury. SCI Nurs.1997. 14;2:56-63.

Korsten M, Singal AK, Monga A, Chaparala G, Khan AM, Palmon R, Mendoza JRD, Lirio JP, Rosman
AS, Spungen A, Bauman WA. Anorectal stimulation causes increased colonic motor activity in
subjects with spinal cord injury. J Spinal Cord Med 2007; 30: 31-35.

Korsten MA, Fajardo NR, Rosman AS, Creasey GH, Spungen AM, Bauman WA. Difficulty with
evacuation after spinal cord injury: Colonic motility during sleep and effects of abdominal wall
stimulation. JRRD 2004; 41: 95-99.

Korsten MA, Rosman AS, Ng A, Cavusoglu E, Spungen AM, Radulovic M, Wecht J, Bauman WA.
Infusion of neostigmine-glycopyrrolate for bowel evacuation in persons with spinal cord injury. Am
J Gastroenterol 2005; 100: 1560-1565.

Krassioukov A, Eng JJ, Claxton G, Sakakibara BM, Shum S. Neurogenic bowel management after
spinal cord injury: A systematic review of the evidence. Spinal Cord 2010; 48: 718-733.

Krogh K, Jensen MB, Gandrup P, Laurberg S, Nilsson J, Kerstens R, De Pauw M. Efficacy and
tolerability of prucalopride in patients with constipation due to spinal cord injury. Scand J
Gastroenterol 2002; 37: 431-436.

Krogh K, Mosdal C, Laurberg S. Gastrointestinal and segmental colonic transit times in patients with
acute and chronic spinal cord lesions. Spinal Cord 2000; 38: 615-621.

Leduc BE, Spacek E, Lepage Y. Colonic transit time after spinal cord injury: any clinical significance?
J Spinal Cord Med 2002; 25: 161-6.

Lin VW, Kim KH, Hsiao |, Brown W. Functional magnetic stimulation facilitates gastric emptying. Arch
Phys Med Rehabil 2002; 83: 806-810.

Lin VW, Nino-Murcia M, Frost F, Wolfe V, Hsiao I, Perkash I. Functional magnetic stimulation of the
colon in persons with spinal cord injury. Arch Phys Med Rehabil 2001; 82: 167-173.

Lombardi G, Del Popolo G, Cecconi F, Surrenti E, Macchiarella A. Clinical outcome of sacral
neuromodulation in incomplete spinal-cord injured patients suffering from neurogenic bowel
dysfunctions. Spinal Cord 2009; 48: 154-159.

Lombardi G, Nelli F, Mencarini M, Del Popolo G. Clinical concomitant benefits on pelvic floor
dysfunction after sacral neuromodulation in patients with incomplete spinal cord injury. Spinal
Cord 2011; 49: 629-636.

Longo WE, Woolsey RM, Vernava AM, Virgo KS, McKirgan L, Johnson FE. Cisapride for constipation
in spinal cord injured patients: a preliminary report. J Spinal Cord Med 1995; 18: 240-244.

Luther SL, Nelson AL, Harrow JJ, Chen F, Goetz LL. A comparison of patient outcomes and quality of
life in persons with neurogenic bowel: standard bowel care program vs colostomy. J Spinal Cord
Med 2005; 28: 387-393.

Lynch AC, Antony A, Dobbs BR, Frizelle FA. Bowel dysfunction following spinal cord injury. Spinal
Cord 2001; 39: 193-203.

Lynch AC, Frizelle FA. Colorectal motility and defecation after spinal cord injury in humans. Prog
Brain Res 2006; 152: 335-43.

Lynch AC, Wong C, Anthony A, Dobbs BR, Frizelle FA. Bowel dysfunction following spinal cord injury:
a description of bowel function in a spinal cord-injured population and comparison with age and
gender matched controls. Spinal Cord 2000; 38: 717-723.

MacDonagh RP, Sun WM, Smallwood R, Forster D, Read NW. Control of defecation in patients with
spinal injuries by stimulation of sacral anterior nerve roots. BMJ 1990; 300: 1494-1497.

Malone, PS, Ransley PG, Kiely EM. Preliminary report: The antegrade continence enema. The Lancet
1990; 336: 1217-1218.

Menardo G, Bausano G, Corazziari E, Fazio A, Marangi A, Genta V, Marenco G. Large-bowel transit
in paraplegic patients. Dis Colon Rectum 1987; 30: 924-928.

Menter R, Weitzenkamp D, Cooper D, Bingley J, Charlifue S, Whiteneck G. Bowel management
outcomes in individuals with long-term spinal cord injuries. Spinal Cord 1997; 35: 608-612.

Mentes BB, Yuksel O, Aydin A, Tezcaner T, Leventoglu A, Aytac B. Posterior tibial nerve stimulation
for fecal incontinence after partial spinal injury: preliminary report. Tech Coloproctol 2007; 11: 115-

46



119.

Meshkinpour H, Nowroozi F, Glick ME. Colonic compliance in patients with spinal cord injury. Arch
Phys Med Rehabil 1983; 64: 111-112.

Morren GL, Walter S, Hallbook O, Sjodahl R. Effects of magnetic sacral root stimulation on anorectal
pressure and volume. Dis Colon Rectum 2001; 44: 1827-1833.

Multidisciplinary Association Spinal Cord Injury Professionals guidelines (MASCIP). 2012 Guidelines
for Management of Neurogenic Bowel Dysfunction. Online accessed on May 20, 23014
http://www.mascip.co.uk/Core/DownloadDoc.aspx?documentlD=7345

Munck J, Simoens Ch, Thill V, Smets D, Debergh N, Fievet F, Mendes da Costa P. Intestinal stoma in
patients with spinal cord injury: a retrospective study of 23 patients. Hepatogastroenterology 2008;
55: 2125-2129.

Ng C, Prott G, Rutkowski S, et al. Gastrointestinal symptoms in spinal cord injury: relationships with
level of injury and psychologic factors. Dis Colon Rect 2005;48:1562-1568.

Nino-Murcia M, Stone JM, Chang PJ, Perkash I. Colonic transit in spinal cord-injured patients. Invest
Radiol 1990; 25: 109-112.

Posser M. The sacral LION procedure for recovery of bladder/rectum/sexual functions in paraplegic
patients after explantation of a previous Finetech-Brindley controller. J Minim Invasive Gynecol
2009; 16: 98-101.

Puet TA, Jackson H, Amy S. Use of pulsed irrigation evacuation in the management of the
neuropathic bowel. Spinal Cord 1997; 35: 694-699.

Rajendran SK, Reiser JR, Bauman W, Zhang RL, Gordon SK, Korsten MA. Gastrointestinal transit
after spinal cord injury: effect of cisapride. Am J Gastroenterol 1992; 87: 1614-1617.

Randell N, Lynch AC, Anthony A, Dobbs BR, Roake JA, Frizelle FA. Does a colostomy alter quality of
life in patients with spinal cord injury? A controlled study. Spinal Cord 2001; 39: 279-282.

Riedy LW, Chintam R, Walter JS. Use of neuromuscular stimulator to increase anal sphincter
pressure. Spinal Cord 2000; 38: 724-727.

Rosito O, Nino-Murcia M, Wolfe VA, Kiratli BJ, Perkash I. The effects of colostomy on the quality of
life in patients with spinal cord injury: a retrospective analysis. J Spinal Cord Med 2002; 25: 174-
183.

Rosman AS, Chaparala G, Monga A, Spungen AM, Bauman WA, Korsten MA. Intramuscular
neostigmine and glycopyrrolate safely accelerated bowel evacuation in patients with spinal cord
injury and defecatory disorders. Dig Dis Sci 2008; 53: 2170-2173.

Safadi BY, Rosito O, Nino-Murcia M, Wolfe VA, Perkash I. Which stoma works better for colonic
dysmotility in the spinal cord injured patient? Am J Surg 2003; 186: 437-442.

Segal JL, Milne N, Brunnemann SR, Lyons KP. Metoclopramide-induced normalization of impaired
gastric emptying in spinal cord injury. Am J Gastroenterol 1987; 82: 1143-1148.

Shafik A, El-Sibai O, Shafik IA. Physiologic basis of digital-rectal stimulation for bowel evacuation in
patients with spinal cord injury: identification of an anorectal excitatory reflex. J Spinal Cord Med.
2000; 23: 270-5.

Shandling B, Gilmour RF. The enema continence catheter in spina bifida : successful bowel
management. J Pediatr Surg 1987; 22 : 271-3.

Sievert KD, Amend B, Gakis G, Toomey P, Badke A, Kaps HP, Stenzi A. Early Sacral
Neuromodulation Prevents Urinary Incontinence After Complete Spinal Cord Injury. Ann Neurol
2010; 67 : 74-84.

Singal AK, Rosman AS, Bauman WA, Korsten MA. Recent concepts in the management of bowel
probles after spinal cord injury. Adv Med Sci 2006; 51: 15-22.

Sloots CE, Felt-Bersma RJ, Meuwissen SG, Kuipers EJ. Influence of gender, parity, and caloric load
on gastrorectal response in healthy subjects: a barstat study. Dig Dis Sci 2003; 48: 516-521.

Solomons J and Woodward S. Digital removal of faeces in the bowel management of patients with
spinal cord injury : a review. British Journal of Neuroscience Nursing 2013; 9: 216-222.

Spinal Cord Injury Centres of the United Kingdom and Ireland. Guidelines for management of
neurogenic bowel dysfunction after spinal cord injury. Multidisciplinary Association of Spinal Cord
Injury Professionals; 2009.

a7


http://www.mascip.co.uk/Core/DownloadDoc.aspx?documentID=7345

Stiens SA, Bergman SB, Goetz LL. Neurogenic bowel dysfunction after spinal cord injury: clinical
evaluation and rehabilitative management. Arch Phys Med Rehabil 1997;78:5S86-S102.

Stiens SA, Luttrel W, Binard JE. Polyethylene glycol versus vegetable oil based bisacodyl
suppositories to initiate side-lying bowel care: A clinical trial in persons with spinal cord injury.
Spinal Cord 1998; 36: 777-781.

Stone JM, Nino-Marcia M, Wolfe VA, Perkash I. Chronic gastrointestinal problems in spinal cord injury
patients: a prospective analysis. Am J Gastroenterol 1990a; 85: 1114-9.

Stone JM, Wolfe VA, Nino-Murcia M, Perkash |. Colostomy as treatment for complications of spinal
cord injury. Arch Phys Med Rehabil 1990b; 71: 514-518.

Sun WM, MacDonagh R, Forster D, Thomas DG, Smallwood R, Read NW. Anorectal function in
patients with complete spinal transection before and after sacral posterior rhizotomy.
Gastroenterology 1995; 108: 990-998.

Teichman JMH, Harris JM, Currie DM, Barber DB. Malone antegrade continence enema for adults
with neurogenic bowel disease. Journal of Urology 1998; 160: 1278-1281.

Teichman JMH, Zabihi N, Kraus SR, Harris JM, Barber DB. Long-term results for Malone antegrade
continence enema for adults with neurogenic bowel disease. Urology 2003; 61: 502-506.

Treatment of Patients with Neuropathic Fecal Incontinence. Dis Colon Rectum;45:1431-6.

Tsai PY. Wang CP, Chiu FY, Tsai YA, Chang YC, Chuang TY. Efficacy of functional magnetic
stimulation in neurogenic bowel dysfunction after spinal cord injury. J Rehabil Med 2009; 41: 41-
47.

Uchikawa K, Takahashi H, Deguchi G, Liu M. A washing toilet seat with a CCD camera monitor to
stimulate bowel movement in patients with spinal cord injury. Am J Phys Med Rehabil 2007; 86:
200-204.

Valles M, Rodriguez A, Borau A, Mearin F. Effect of sacral anterior root stimulator on bowel
dysfunction in patients with spinal cord injury. Diseases of the Colon & Rectum 2009; 52: 986-992.

Worsoe J, Christensen P, Krogh K, Buntzen S, Laurberg S. Long-term results of antegrade colonic
enema in adult patients: assessment of functional results. Dis Colon Rectum 2008; 51: 1523-1528.

Worsoe J, Fynne L, Laurberg S, Krogh K, Rijkhoff NJM. Acute effect of electrical stimulation of the
dorsal genital nerve on rectal capacity in patients with spinal cord injury. Spinal Cord 2012; 50:
462-466.

Worsoe J, Rasmussen M, Christensen P, Krogh K. Neurostimulation for neurogenic bowel
dysfunction. Gastroenterology Research and Practice 2013; 1-8.

Wren FJ, Reese CT, Decter RM. Durability of the Malone antegrade continence enema in pregnancy.
Urology 2003; 61: 644-644.

Yang CC, Stiens SA. Antegrade continence enema for the treatment of neurogenic constipation and
fecal incontinence after spinal cord injury. Arch Phys Med Rehabil 2000;81:683-5.

48



