Systematic review

BJS Open

Open Access,

Colostomy and quality of life after spinal cord injury:

systematic review

O. Waddell®, A. McCombie and F. Frizelle

Department of Surgery, University of Otago Christchurch, 2 Riccarton Avenue, Christchurch Central City, Christchurch 8011, New Zealand

Correspondence to: Dr O. Waddell (e-mail: revilox@gmail.com)

Spinal cord injury (SCI) has a significant impact on the quality of life (QoL) of affected
patients. The aim of this review was to determine whether colostomy formation improves QoL in patients
with SCI.

The Cochrane Register, MEDLINE, Embase and CINAHL were searched using medical
subject headings. The search was extended to the reference lists of identified studies, ClinicalTrials.gov
and the WHO International Clinical Trials Registry. All clinical trials that included spinal injury and QoL,
time spent on bowel care, and patient satisfaction with stoma were assessed.

A total of 15 studies were found (including 488 patients with a stoma), of which 13 were
retrospective cross-sectional studies and two were case—control studies, one of which was prospective
research. Nine of 11 studies focusing on QoL reported that patients’ QoL was improved by the stoma,
whereas the remaining two studies found no difference. Time spent on bowel care was significantly
reduced in all 13 studies that considered this outcome, with patients reducing the average time spent
on bowel care from more than 1h to less than 15 min per day. All 12 studies assessing patient satisfaction
with their stoma reported high patient satisfaction.

Stoma formation improves QoL, reduces time spent on bowel care, and increases indepen-

dence. Stoma is an option that could be discussed and offered to patients with spinal cord injury.
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Spinal cord injury (SCI) is a life-changing injury. The
WHO estimates the global incidence of SCI to be 40—80
new cases per million population per year, which equates
to between 250000 and 500000 new cases internation-
ally each year!. In New Zealand, approximately 80—130
people are diagnosed with SCI every year’. Young men
are by far the most likely to be injured, with the most
common cause being motor vehicle accidents followed by
falls?. Fortunately, with good medical care and support,
life expectancy is comparable to that in the able-bodied
population’ 3.

Despite these advances in medical care, patients with
SCI experience significant changes in functional status.
Far more than just reducing mobility, SCI will affect
every aspect of a person’s life, including physical, psy-
chosocial, body image, independence, work life, sexuality
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and recreation/leisure. All of these factors can result in a
decreased quality of life (QoL). Issues with bowel care rank
highly in terms of their impact on patients’ lives®. The
majority of patients cite bowel control as their greatest
functional loss after loss of mobility’, with many ranking
it worse than both bladder and sexual dysfunction®’.
Nearly half of patients state that bowel dysfunction has a
major negative impact on their social life!?, resulting in a
decreased Qo112

There are many interventions, both conservative and
surgical, that can help to improve bowel dysfunction, but
dissatisfaction with bowel care remains high. A colostomy
or stoma has traditionally been left as a ‘last resort’ option
for patients in whom conservative measures have failed,
but for many patients a stoma may be a far more effective
method of improving bowel dysfunction and enable them
to gain control and independence over this aspect of their
lives. This systematic review aims to examine the evidence
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of the impact of stoma formation on bowel function and
overall QoL.

Although many studies have been performed on
SCI-related stomas, a systematic review of the litera-
ture is lacking. This paper aimed to perform a systematic
review of the literature assessing the impact of stoma
formation on bowel function and overall QoL in patients
with SCI. The three outcomes extracted for review are
impact on QoL, time spent on bowel care, and patient
satisfaction with their stomas.

Studies published to 31 January 2020 and assessing an adult
population (age 18years or above) with an acquired SCI
who had been given a stoma were included. Any indication
for the stoma formation and any type of intestinal stoma
were included. Prospective and retrospective studies with
or without a control group were included only if they
assessed the effect on stoma formation on one or more of
the three outcomes (QoL, time spent on bowel care, and
satisfaction with stoma formation). Studies needed to be
published in English in a peer-reviewed journal; conference
abstracts were not included.

A literature search of the Cochrane Central Register of
Controlled Trials, MEDLINE, Embase and the Cumu-
lative Index to Nursing and Allied Health Literature
(CINAHL) was performed using medical subject head-
ings. Reference lists of identified studies, Clinical Trials.gov
and the WHO International Clinical Trials Registry were
also searched. All clinical trials that included spinal injury
and QoL, time spent on bowel care, and patient satisfac-
tion with stoma were assessed, with restrictions to human
adults (age 18 years and above) and English language, and
use of the PRISMA-P checklist. MEDLINE, Embase and
PubMed were searched on 23 and 30 March 2019, and
again on 31 January 2020 for the terms ‘Spinal Cord Injury’
and ‘Colostomy’ or ‘Stoma’. Studies were screened by title
and then abstract by two independent reviewers, and dupli-
cates were removed.

The studies included were assessed for quality using a
study quality assessment tool designed by the National
Heart, Lung and Blood institute of the USA'?.

Data synthesis

As outcomes were predominantly qualitative, a quantitative
meta-analysis was not performed. Time spent on bowel
care could be synthesized, but the exact number for this
outcome is less relevant than the presence of a significant
reduction in the time spent.
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Some 220 studies were screened after deleting duplicates.
After review of titles and abstracts to identify relevant
studies, 31 manuscripts were assessed for inclusion. A final
15 studies!*?8 were included (Fig. 1), including 488 people
with SCI who had been given an intestinal stoma. Eleven
of these studies assessed QoL, 14 considered time spent
on bowel care, and 12 assessed patient satisfaction with the
stoma. Thirteen were retrospective cross-sectional studies
combining chart review and questionnaires or interviews.
There were two case—control studies, one of which was
prospective.

The quality assessment score for the 15 studies is
shown in 7able SI (supporting information). All studies
had clearly defined objectives and study populations, all
with good rates of follow-up. However, these scores give
some guidance regarding the source of study weakness.
Some studies!#~16 used validated scores to assess QoL, but
others!”!® relied instead on subjective questionnaires. This
is often the case where outcomes are largely subjective,
such as in this study. There were also several weaknesses
inherent in the study design. For example, cross-sectional
studies are unable to analyse changes over time. None of
the included studies employed power calculations.

Quality of life

Eleven studies assessed directly whether QoL was
improved following formation of an intestinal stoma
(Table 1). This was assessed in a variety of different ways;
most commonly, patients were simply asked whether they
thought their QoL was better or improved by stoma for-
mation. Five studies'’~?%?% used a five-point Likert scale
(much better, better, unchanged, worse, much worse). Four
studies?’?22426 used a questionnaire and two!%?} used a
QoL index made up of different components affecting
QoL, including physical or systemic symptoms, psychoso-
cial, body image, self-efficacy, work function, recreation or
leisure and bowel function.

Nine!6-21,23,23.26 of these 11 studies reported an improve-
ment in QoL after stoma formation. The other two
studies?Z?* showed no difference in QoL. In the studies
using the Likert scale the results were strongly in favour
of improved QoL with 93 per cent'®, 83 per cent!?, 86
per cent’’, 91 per cent'’ and 76 per cent’® of patients
reporting either ‘much better’ or ‘better’ QoL follow-
ing stoma formation. There was a greater chance of QoL
being improved in patients whose stoma had been formed
because of problems with their bowel, whereas stoma dis-
satisfaction was far more common when patients had not
perceived bowel care as an issue before the surgery!’.
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Fig. 1 PRISMA diagram for the review
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Table 1 Quality of life
Reference No. of patients Quality of life Measure used
Cooper et al.?® 26 QoL was improved in 76 per cent, unchanged in 24 per cent Likert scale
Munck et al.?! 23 QoL was improved in 50 per cent, unchanged in 40 per cent Questionnaire
Luther et al.?4 74 stoma, 296 No difference in QoL Questionnaire
controls
Branagan etal.'® 32 QoL was improved: 78 per cent ‘much better’ and 15 per cent ‘better’ Likert scale
Safadi et al.'® 45 QoL was improved; QoL score improved from 60 to 80. This index was based on QoL index
five general domains of QoL: physical health, psychosocial adjustment, body
image, self-efficacy and recreation/leisure
De La Fuente et al.'® 12 QoL was improved: 58 per cent ‘much better’ and 25 per cent ‘better’ Likert scale
Rosito et al.? 27 QoL was improved. QoL index significantly improved in the stoma group. Of five QoL index
QoL domains assessed, there was a statistically significant increase in four:
physical health, self-efficacy, psychosocial status and recreation/leisure. Body
image was unaffected
Randell et al.?? 52 No difference in QoL. Areas assessed included systemic symptoms, emotional Questionnaire
function, social function, work function and bowel function
Kelly et al.2° 14 QoL was improved: 79 per cent ‘much better’ and 7 per cent ‘better’ Likert scale
Craven and Etchells?® 17 QoL was improved. Exact figures not published, but authors commented that Questionnaire
QoL was improved and patients consistently commented that they had more
independence after stoma formation
Stone et al.” 20 QoL was improved: 64 per cent ‘much better’, 27 per cent ‘better’ and 9 per cent Likert scale
unchanged
QoL, quality of life.
© 2020 The Authors. www.bjsopen.com BFS Open 2020; 4: 1054-1061
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Time spent on bowel care
Significantly reduced. Forty per cent spent over 1 h before stoma formation; this reduced to
0 per cent after stoma formation, with 88 per cent now taking 15 min or less

Significantly reduced. Fifty per cent spent over 1 h before stoma formation; this reduced to 0
per cent after stoma formation, with over 70 per cent taking 15 min or less

Table 2 Time spent on bowel care
Reference No. of patients
Cooper et al.? 26
Bolling Hansen et al. 18
Coggrave et al.'® 92
Munck et al.?! 23
Branagan et al.'® 32
Safadi et al.® 45

De La Fuente et al.'® 12
Rosito et al.2® 27

Kelly et al.?° 14
Craven and Etchells?® 17
Saltzstein and Romano?’ 16
Stone et al.V” 20
Frisbie et al.?8 20

per day

Significantly reduced. Forty-five per cent spent over 1 h before stoma formation; this
reduced to 9 per cent, with 60 per cent now spending 15 min or less

Significantly reduced from 51 to 13 min per day
Significantly reduced from 88 to 16 min per day

Significantly reduced. In patients with a right-sided colostomy the average time spent per
day decreased from 102 to 11 min, for those with a left-sided colostomy from 123 to
18 min, and for ileostomy from 73 to 13 min

Significantly reduced from 70 to 21 min per day

Significantly reduced from 117 to 13 min per day

Significantly reduced from 75 to 12 min per day

All patients commented that they spent less time on bowel care. Exact figures not given
Significantly reduced from 95 to 34 min per day

Significantly reduced from 99 to 18 min per day

Significantly reduced, with the median time spent on bowel care reduced from 77 to 9 min

One report?* used a questionnaire to compare seven areas
assessing bowel-related QoL in patients with a stoma with
responses from a control group. Across all seven areas,
the authors found no statistically significant differences
between the two groups.

The only prospective study?’> documented no difference
in QoL. This study, however, compared patients with SCI
who had had a stoma formed owing to significant bowel
dysfunction after generally exhausting medical treatments
with controls who were matched in terms of level of disabil-
ity but not with regard to level of bowel dysfunction. These
confounding baseline differences between the two groups
may have led to them being merely equal after stoma
surgery, perhaps explaining why there was no improvement
in QoL in the stoma group.

Time spent on bowel care

Time spent on bowel care was the most consistently
assessed outcome, with 13 studies assessing this (Table 2).
All of these studies showed a substantial improvement in
this measure. Importantly these studies highlighted just
how long, on average, patients with SCI without a stoma
generally have to spend each day on bowel care, with nine
studies!®16-20.23.27.28 reporting that most patients had to
spend more than 1 h on bowel care each day. Some patients
were reported spending over 2 h each day on bowel care!S.
Eight studies'#-16:2021.23.25.28 reported that, after stoma
formation, time spent per day on bowel care for most

© 2020 The Authors.
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patients was 15 min or less, with the longest time reported

for bowel care being 34 min?’.

Patient satisfaction with the stoma

All 12 studies that assessed patient satisfaction with their
stoma reported high levels of satisfaction (7zble 3). Some
studies'®?*?7 that asked patients directly whether they
were satisfied with the stoma reported high percentages
giving a positive response, ranging between 83 and 100
per cent. Another report” documented that 72 per cent
of patients scored at least 8 when asked to score their
satisfacdon out of 10. Other studies reported patient
satisfaction in a slightly more indirect manner; three
studies!®?%?8 reported all patients saying bowel care was
now easier than before they had a stoma, and two?%? said
independence was improved. Five studies!®16:18:20:23 a5ked
patients whether they wished they had had a stoma sooner,
and a high proportion, ranging from 63 to 92 per cent,
responded positively to this question.

The rate of desire for stoma reversal was low in the
reviewed studies, but some patients did want stoma rever-
sal. This was generally a minority of patients: only one
patient in three studies'*?®?7, and between 12 and 16 per
cent of patients in others'>!6. These patients were more
likely to have been given inadequate information and
counselling before surgery and to have had an ileostomy,
and those more anxious about body image and odour were
less likely to state they would be willing to undergo the

surgery again'®.

www.bjsopen.com BFS Open 2020; 4: 1054-1061
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Patient satisfaction

Satisfaction was very high: 72 per cent scored at least 8 on a 10-point Likert scale asking to
rate how satisfied they were with their stoma; 96 per cent would recommend to a friend

Only one patient wanted their stoma to be reversed; 66 per cent wished they had had it

Over 82 per cent said they would have stoma surgery again, with 84 per cent saying they
would recommend it to a friend; 16 per cent wanted stoma reversal

All patients felt bowel care was easier; 78 per cent wished it had been done sooner

Some 83-100 per cent of patients were satisfied with their stoma (depending on stoma
location); 63-77 per cent wished it had been done sooner; 12 per cent or less would want

All patients had stomas created for management of pressure areas and not for bowel
control; despite this, 75 per cent did not want their stoma reversed

All patients (100 per cent) reported they were ‘satisfied’ with their stoma and 59 per cent
were ‘very satisfied’; 70 per cent wished they had had it done sooner. All patients stated
that the stoma improved independence

All patients felt bowel care was easier, with 92 per cent wishing it had been done sooner.
None wanted their stoma reversed, and 83 per cent said their independence had

Only one patient wanted their stoma closed, and this had been done to manage a

Some 93 per cent reported satisfaction with their stoma and would recommend it to other
patients. Only one patient wanted reversal

No patients in this study wanted their stoma reversed. Satisfaction was highest in group that
had the stoma for gastrointestinal problems

No patient regretted stoma formation; all patients reported being happier with their bowel

Table 3 Satisfaction with stoma
Reference No. of patients
Cooper et al.? 26
Bolling Hansen et al. 18
sooner
Coggrave et al.'® 92
Branagan et al.® 32
Safadi et al.'® 45
their stoma reversed
De La Fuente et al."® 12
Rosito etal.?® 27
Kelly et al.20 14
increased as a result of the stoma
Craven and Etchells?® 17
colovesical fistula that had healed
Saltzstein and Romano?’ 16
Stone etal.'” 20
Frisbie et al.?8 20
care

This review has shown that, in most patients with SCI,
colostomy formation improves QoL, significantly reduces
time spent on bowel care and increases independence; more
than 90 per cent of these patients are satisfied with having
a stoma.

SCI and bowel dysfunction can have a huge impact on
QoLS. The majority of patients with SCI rank loss of bowel
control as their greatest functional loss after mobility”,
with half of these patients stating that bowel dysfunction
negatively impacts their QoL!"!2. Therefore, obtaining
good control of bowel function early will have a positive
effect on these patients” QoL.

Bowel dysfunction is highly prevalent in patients with
SCI and its causes are multifactorial. There are factors
related intrinsically to the nature of the SCI, with a
high-level (cervical) injury or complete injury being associ-
ated with more severe bowel dysfunction?”. Depending on
the injury, the nerve supply to both the bowel itself and the
sphincter and continence mechanisms are affected, com-
monly resulting in issues with both severe constipation and
faecal incontinence. There are also causes extrinsic to the
SCI that affect the bowel, such as pre-existing conditions

© 2020 The Authors.
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and co-morbidities, reduced mobility, poly-pharmacy and
psychological disorders, particularly depression®’. Some 62
per cent of patients with SCI report faecal incontinence as
impacting negatively on their QoL, compared with 8 per
cent of controls*!. Bowel care also takes up a large propor-
tion of patients’ lives, with the majority needing to spend
more than 1h per day on bowel care alone!*16-20.23,27.28,
In addition, bowel care can be physically challenging for
carers and degrading for the patient.

Patients require pharmacological interventions, diet
modification, anorectal stimulation, irrigation and abdom-
inal massage to manage bowel function successfully,
and sometimes surgery (including ostomy formation) is
required. Due to stigma, colostomy formation is per-
formed only once conservative management has ‘failed’.
This process of trialling conservative measures first can
take years, with patients often suffering a reduced QoL as
a result of their poor bowel function for this period!*?2.
Owing to the stigma associated with ostomy formation,
many clinicians are reluctant to suggest the procedure
early after a patient’s injury. As an example, in 2012 the
Mulddisciplinary Association of Spinal Cord Injured
Professionals released a 60-page guideline for the man-
agement of neurogenic bowel dysfunction in individuals

www.bjsopen.com BFS Open 2020; 4: 1054-1061
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with central neurological conditions*?; colostomy appears
last on a list of 14 possible interventions, and only a small
proportion of patients with SCI have a stoma®®33.

Bowel dysfunction develops fairly rapidly after SCI*!*4,
and colostomy formation within 12 months of SCI could
be a safe and effective way of gaining independence and
making bowel care easier?’.

Nine of the 11 papers reporting on impact of QoL
showed an improvement following stoma formation. This
was especially true when patients had the stoma formed
for management of bowel dysfunction. Low self-efficacy
has been shown?® to be associated with reduced QoL, and
many patients reported that the stoma gave them increased
independence?®?*. The second most common indication
for stoma formation was for management of pressure areas;
however, the majority of these patients still did not want the
stoma reversed, even once pressure areas had healed!”.

Looking at patients in the studies who were not happy
with their stoma provides insight into who is more likely
to have most benefit from a stoma. Patients who were not
happy, or wanted the stoma reversed, were more likely to be
those in whom the stoma had been formed for an indication
other than bowel dysfunction!*?*2%, Subgroups that had
a stoma specifically for gastrointestinal problems all said
that the stoma increased their QoL!7. As for any patient
receiving a stoma, adequate support and counselling before
surgery are important, and lack of information is one of the
reasons for concern, along with anxiety about appearance
change or odour?’.

It has also been shown?®’ that ensuring access to a spe-
cialist ostomy nurse in the first 3—6 months after stoma
formation increases QoL. This is consistent with research
into stomas in other (non-SCI) populations with debilitat-
ing chronic bowel conditions, such as inflammatory bowel
disease and faecal incontinence. These patients report
high levels of satisfaction with their stomal*8, in con-
trast to some patients with cancer who are dissatisfied
as the stoma was not seen to alleviate a complaint or
symptom??.

In addition, the level and completeness of injury could
also impact on which patients might benefit from a stoma.
Cervical and complete injuries are associated with less man-
ual dexterity and less independence, perhaps meaning that
this group would derive greater benefit from a stoma than
groups with a more distal or incomplete injury. One study??
compared outcomes in patients with a complete injury
and those without, and found that, although QoL was
improved significantly in both groups, there was no differ-
ence between them. The studies with a control group?>%*
ensured that levels of injury were matched between the two
groups, but did not analyse these groups separately. The

© 2020 The Authors.
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majority of the included studies!*-1719-2325-28 reported
levels of injury in their patients, but again did not ana-
lyse these groups separately. Stoma formation in patients
with SCI is as safe as that in patients without SCI, with
comparable complication rates*’; however, complications
will, of course, still occur. The most common compli-
cations reported were rectal discharge, stoma prolapse,
wound healing issues and skin irritation!>17:18:20.26 Geveral
patients across the studies even required further surgery to
remove the remaining colon, to treat the diversion coli-
tis and rectal discharge or to repair the parastomal hernia.
Most importantly, despite the presence of these compli-
cations, overall stoma formation still translated into an
improved QoL. It has also been shown?* that colostomy
formation significantly reduces the number of hospitaliza-
tions for bowel dysfunction.

The location and type of stoma is also important.
Colostomy formation was recommended over ileostomy
formation!>20-21.28,

The main limitations of this review are that most of the
included studies were retrospective and only small numbers
of patients were involved, so the quality of evidence was
modest. In addition, there was heterogeneity in the types
of spinal injury, in the tools used to assess QoL, and in
time from stoma formation. Despite this, the results were
consistent across most of the studies. Further prospective
research in this area would be useful.

The authors declare no conflict of interest.

1 Colquhoun P, Kaiser R, Efron J, Weiss EG, Nogueras J]J,
Vernava AM et 4l. Is the quality of life better in patients with
colostomy than patients with fecal incontience? World J Surg
2006; 30: 1925-1928.

2 Dixon GS, Danesh JN, Caradoc-Davies TH. Epidemiology
of spinal cord injury in New Zealand. Neuroepidemiology
1993; 12: 88-95.

3 Kemp B, Adkins R, Thompson L. Aging with a spinal cord
injury: what recent research shows. Top Spinal Cord Inj Rebabil
2004; 10: 175-197.

4 Groah SL, Charlifue S, Tate D, Jensen MP, Molton IR,
Forchheimer M ez a/. Spinal cord injury and aging:
challenges and recommendations for future research. Am
7 Phys Med Rebabil 2012; 91: 80-93.

5 Capoor J, Stein AB. Aging with spinal cord injury. Phys Med
Rebabil Clin N Am 2005; 16: 129-161.

6 Glickman S, Kamm M. Bowel dysfunction in
spinal-cord-injury patients. Lancetr 1996; 347: 1651-1653.

www.bjsopen.com BFS Open 2020; 4: 1054-1061



1060

7 Hanson RW, Franklin MR. Sexual loss in relation to other
functional losses for spinal cord injured males. Arch Phys Med
Rebabil 1976; 57: 291-293.

8 Levi R, Hultling C, Nash MS, Seiger A. The Stockholm
spinal cord injury study: 1. Medical problems in a regional
SCI population. Spinal Cord 1995; 33: 308-315.

9 De Looze D, Van Laere M, De Muynck M, Beke R,
Elewaut A. Constipation and other chronic gastrointestinal
problems in spinal cord injury patients. Spinal Cord 1998; 36:
63-66.

10 Bloemen-Vrencken JHA, Post MWM, Hendriks JMS, De
Reus ECE, De Witte LP. Health problems of persons with
spinal cord injury living in the Netherlands. Disabil Rebabil
20055 27: 1381-1389.

11 Braaf S, Lennox A, Nunn A, Gabbe B. Social activity and
relationship changes experienced by people with bowel and
bladder dysfunction following spinal cord injury. Spinal Cord
2017; 55: 679-686.

12 PanY, Liu B, Li R, Zhang Z, Lu L. Bowel dysfunction in
spinal cord injury: current perspectives. Cell Biochemn Biophys
2014; 69: 385-388.

13 National Heart, Lung, and Blood Institute. Study Quality
Assessment Tools. hteps://www.nhlbi.nih.gov/health-topics/
study-quality-assessment-tools [accessed 1 February 2020].

14 Belling Hansen R, Staun M, Kalhauge A,

Biering-Serensen F, Langholz E. Bowel function and quality
of life after colostomy in individuals with spinal cord injury.
7 Spinal Cord Med 2016; 39: 281-289.

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

16 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 7 Surg 2003; 186: 437-442.

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

18 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.

19 De la Fuente SG, Levin LS, Reynolds JD, Olivares C,
Pappas TN, Ludwig KA et 4/. Elective stoma construction
improves outcomes in medically intractable pressure ulcers.
Dis Colon Rectum 2003; 46: 1525-1530.

20 Kelly SR, Shashidharan M, Borwell B, Tromans AM,

Finnis D, Grundy D]J. The role of intestinal stoma in patients
with spinal cord injury. Spinal Cord 1999; 3: 211-214.

21 Munck J, Simoens C, Thill V, Smets D, Debergh N,

Fievet F. Intestinal stoma in patients with spinal cord injury:
a retrospective study of 23 patients. Hepatogastroenterology
2008; 55:2125-2129.

22 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.

© 2020 The Authors.
B7S Open published by John Wiley & Sons Ltd on behalf of BJS Society Ltd

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

0. Waddell, A. McCombie and F. Frizelle

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. 7 Spinal Cord
Med 2002; 25: 174-183.

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. 7 Spinal Cord Med 2005;
28:387-393.

Cooper EA, Bonne Lee B, Muhlmann M. Outcomes
following stoma formation in patients with spinal cord
injury. Colorectal Dis 2019; 21: 1415-1420.

Craven ML, Etchells J. A review of the outcome of stoma
surgery on spinal cord injured patients. 7 Adv Nurs 1998; 27:
922-926.

Saltzstein R], Romano J. The efficacy of colostomy as a
bowel management alternative in selected spinal cord injury
patients. 7 Am Paraplegia Soc 1990; 13: 9-13.

Frisbie JH, Tun CG, Nguyen CH. Effect of enterostomy on
quality of life in spinal cord injury patients. 7 Am Paraplegia
Soc 1986; 9: 3-5.

Liu C-W, Huang C-C, Chen C-H, Yang Y-H, Chen T-W,
Huang M-H. Prediction of severe neurogenic bowel
dysfunction in persons with spinal cord injury. Spinal Cord
2010; 48: 554-559.

Qi Z, Middleton JW, Malcolm A. Bowel dysfunction in
spinal cord injury. Med J Malaysia 2008; 63: 104—108.
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.

Multidisciplinary Association of Spinal Cord Injured
Professionals. Guidelines for Management of Neurogenic Bowel
Dysfunction in Individuals with Central Neurological Conditions,
2012. https://www.mascip.co.uk/wp-content/uploads/2015/
02/CV653N-Neurogenic-Guidelines-Sept-2012.pdf
[accessed 5 September 2019].

Boucher M. Early elective colostomy following spinal cord
injury. Br J Nurs 2016; 25: S4, S6, S8—S10.

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

Boucher M, Dukes S, Bryan S, Branagan G. Early colostomy
formation can improve independence following spinal cord
injury and increase acceptability of bowel management. Top
Spinal Cord Inj Rebabil 2019; 25: 23-30.

Middleton J, Tran Y, Craig A. Relationship between quality
of life and self-efficacy in persons with spinal cord injuries.
Arch Phys Med Rebabil 2007; 88: 1643 -1648.

Marquis P, Marrel A, Jambon B. Quality of life in patients
with stomas: the Montreux Study. Ostorny Wound Manag
2003; 49: 48-55.

Abdalla MI, Sandler RS, Kappelman MD, Martin CF,
Chem W, Anton K et 4l. The impact of ostomy on quality of

www.bjsopen.com BFS Open 2020; 4: 1054-1061


https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.mascip.co.uk/wp-content/uploads/2015/02/CV653N-Neurogenic-Guidelines-Sept-2012.pdf
https://www.mascip.co.uk/wp-content/uploads/2015/02/CV653N-Neurogenic-Guidelines-Sept-2012.pdf

Colostomy and quality of life after spinal cord injury 1061

life and functional status of Crohn’s disease patients. Inflamm 40 West JR, Mohiuddin SA, Hand WR, Grossmann EM, Virgo

Bowel Dis 2016; 22: 2658-2664. KS, Johnson FE. Surgery for constipation in patients

39 Sprangers MA, Taal BG, Aaronson NK, te Velde A. Quality with prior spinal cord injury: the Department of
of life in colorectal cancer. Stoma vs. nonstoma patients. Dis Veterans Affairs experience. 7 Spinal Cord Med 2013; 36:
Colon Rectum 1995; 38: 361-369. 207-212.

Additional supporting information can be found online in the Supporting Information section at the end of the
article.

© 2020 The Authors. www.bjsopen.com BFS Open 2020; 4: 1054-1061
B7S Open published by John Wiley & Sons Ltd on behalf of BJS Society Ltd






