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An evidence-based review of the use of transanal irrigation
in children and young people with neurogenic bowel

L Bray1 and C Sanders2

Study design: Evidence-based review.
Objective: To determine the effectiveness and acceptability of transanal irrigation in children and young people with neurogenic
bowel.
Setting: International literature.
Methods: Electronic databases were searched supported by hand-searching strategies to conduct a comprehensive literature review
in accordance with Centre for Reviews and Dissemination procedures guidelines. Sixteen studies were selected for inclusion.
Results: The studies indicate that transanal irrigation can be an effective treatment for children and young people with constipation
or faecal incontinence as a result of neurogenic bowel (90%, n¼346 children). Transanal irrigation is reported as improving quality of
life and family’s satisfaction with their bowel management, although the procedure is invasive, time consuming and can impact
negatively on child, parent and family life.
Conclusion: Transanal irrigation may be considered as a first line treatment option for children and young people with neurogenic
bowel but further research is required to prove the efficacy and acceptability of this procedure.
Spinal Cord (2013) 51, 88–93; doi:10.1038/sc.2012.146; published online 11 December 2012
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INTRODUCTION

Transanal irrigation involves the physical placement of an irrigation
catheter or cone device safely into the rectum to allow the admin-
istration of irrigation fluid. The aim of irrigation is to washout stool
from the rectum and lower end of the descending colon in order to
facilitate a period of faecal continence and/or alleviate constipation.
Transanal irrigation is not a new technique but is regaining popularity
as a treatment option in the management of neurogenic bowel
following the advent of new and improved irrigation systems.
Transanal irrigation is a prescribed regime, which should only be
started or considered as a treatment after assessment by suitably
qualified or experienced health professional. Neurogenic bowel often
occurs in children or young people as a result of neurological
antenatal development, such as spina bifida, childhood spinal cord
injury or acute viral illness such as transverse myellitus. Although
there is an evidence that transanal irrigation is a useful management
approach in adult patients with neurogenic bowel,1,2 there is less
published research on the use of this approach with children and
young people. This review aimed to systematically examine the
current literature relating to the use of transanal irrigation in
children and young people with neurogenic bowel.

REVIEW QUESTION

A review was carried out to assess whether transanal irrigation is an
effective and acceptable long-term treatment for children and young
people with neurogenic bowel.

REVIEW METHODS

The review has been informed by the Centre for Reviews and
Dissemination procedures3 and aimed to follow a rigorous approach
to comprehensively identify the literature addressing the review question.

Study selection (inclusion and exclusion criteria; methods)

Inclusion criteria
� Collection of empirical data
� Study of children aged o18 years of age
� Children and young people using transanal irrigation as a long-
term management regime for neurogenic bowel

Exclusion criteria
� Young people aged 418 years old
� Transanal irrigation for one off treatment of impaction, pre-
operative bowel preparation or radiological investigation

� Review, opinion or editorial pieces

Identification of studies
A comprehensive search of the following databases, Medline via Pubmed,
CINAHL, EMBASE and PsychINFO was carried out in 2011 and re-run
in 2012. The following terms were entered into the above databases:-
Transanal irrigation, rectal irrigation, anal irrigation, peristeen,

rectal enema, retrograde enema, transanal colonic irrigation and
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retrograde rectal irrigation. These were combined through the use of
Boolean operator AND to child*, adolescent*, young people, young
person, teenager, pre-school, infant, babies and paediatric. Mesh
terms were used where available. This resulted in 182 papers being
identified.
Hand searching of reference lists from relevant studies, key journals

and conference proceedings was also carried out along with citation
searching and entering the key search terms into wider internet search
engines (Google) to identify any informally published research
studies. No further studies or papers resulted from this search. Titles
and abstracts were reviewed to ascertain their relevance to the
inclusion criteria and this was followed by screening of the full
papers identified as possibly relevant in the initial search. To avoid
selection bias, selection and data extraction was conducted by both
authors.

Titles and abstracts identified and screened
n=182

Excluded n=117
Studies excluded as some 
adult patients only, single administration of 
transanal irrigation, descriptive studies,
opinion articles, editorials, product 

Full copies retrieved and 
assessed for eligibility n=65 

Excluded n=49 
Adults only or child participants not reported 
separately n=22 
Not in English language n=2 
Literature reviews, discussion, descriptive or 
opinion papers n=15 
Transanal irrigation conducted as single 
procedure prior to investigations or in children 
without neurogenic bowel=5 
Irrigation not conducted rectally n=2 

Publications included in the full 
review n=16 

The search was not restricted to any specified dates and covered the
range 1981 to November 2011 (date of review). The search was also
not limited to include or exclude specific outcome measures as the
review sought to investigate what outcome measures were being used
within this field. Studies that included a mixed population (adults
and children), without clearly reporting the outcomes and results of
children as a separate subgroup were excluded from the review. Two
papers that included children and reported some data distinctly were
excluded as they did not fulfil the inclusion criteria of reporting
empirical data. Some papers included small numbers of children with
a primary diagnosis other than neurogenic bowel, that is, imperforate
anus; these studies were included if the majority of children and
young people included had a diagnosis of neurogenic bowel.

Data extraction
Data were extracted into an electronic proforma, variables included
authors, aim, study design, sample, follow-up of patients, definition
of continence/incontinence, data collection methods, analysis and
findings (effectiveness and acceptability). Data extraction was con-
ducted independently by the two authors to support the process being
unbiased and reliable,3 no discrepancies were encountered. The

authors of two papers were contacted to clarify the missing or
ambiguous information from the papers. No response was received
from one author.

Quality assessment
As the review identified a poor base of evidence and a lack of rigorous
studies (randomised controlled trials and controlled trials) from the
higher points of the hierarchy of evidence, all the studies that fulfilled
the inclusion criteria were included in the review, including case
reports and case series. By including all studies relevant to the
inclusion criteria, the review aimed to identify any gaps in the current
evidence base. Inadequate reporting of important aspects of metho-
dological quality was a common occurrence in the studies relevant to
the review. Owing to the lack of papers addressing the review question
and the general poor quality of the studies within this field, the review
did not exclude the studies that failed to report aspects of the research
procedures.

Data synthesis
Results were compared both within and between studies but formal
meta-analysis was not conducted due to the heterogeneity of the
sample populations, follow-up, prescribed irrigation regime, assess-
ment tools and outcome measurements. As formal statistical techni-
ques were not appropriate for this review, a narrative approach was
taken to synthesise the studies.

RESULTS OF THE REVIEW

Sixteen studies were included in the review (Table 1).

Details of the included and excluded studies
All the studies were case series either reporting the collection of
retrospective or prospective data with convenient samples of children
who were using transanal irrigation within a single centre. Some of
the studies administered questionnaires to collect data on reported
clinical symptoms,4–9 Neurogenic Bowel Dysfunction Scale,10,11

quality of life5,10,11 and patient satisfaction Likert scales.5,10,12 Only
the Neurogenic Bowel Dysfunction Scale is a validated instrument (in
adult patients), the other questionnaires used in the reported studies
were locally developed and non-validated. There was a general lack of
information within the papers on who completed the questionnaires.
The majority of questionnaires appeared to be completed by parents
either within the clinical setting as part of the child’s normal health
care follow-up9–11 or over the telephone.4,5,12,13 Several of the studies
reported data collected retrospectively from medical case notes6,13,14

or reported findings based on data without it being stated how data
had been obtained.6,15–18

The follow-up of children after initiation of transanal irrigation
varied widely both within and across the studies. Where detailed,
follow-up and data collection occurred from 3 months,10

4 months,8,17 12 months,4 33 months,14 64 months6 to 96 months.8

Findings of the review
This evidence-based narrative review aimed to explore how effective
and acceptable transanal irrigation is within this population and the
findings are discussed within these two sections.

EFFECTIVENESS OF TRANSANAL IRRIGATION IN CHILDREN

The papers that investigated the use of transanal irrigation in children
reported incidences of constipation and faecal incontinence as
separate subgroups, whereas in other studies these were reported as
a generic group. The definitions used to define continence/
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yü

re
et

al
.1

4

N
et

h
er

la
n
d
s

5
3

ch
il
d
re

n

2
–2

5
y.

o.

3
3

m
on

th
s

Ta
p

w
at

er

C
as

e
n
ot

e
re

vi
ew

an
d

q
u
es

ti
on

n
ai

re
(n

o
d
et

ai
ls

gi
ve

n
).

2
7
%

co
n
st

ip
at

io
n
,

2
7
%

F
I

an
d

th
e

re
st

h
ad

b
ot

h

4
1

fr
om

5
3

re
tu

rn
ed

th
e

q
u
es

ti
on

n
ai

re
.

6
6

%
co

n
-

ti
n
en

t
(9

of
th

es
e

co
m

p
le

te
ly

co
n
ti
n
en

t—
ac

ci
d
en

ts

se
ld

om
or

n
ev

er
).

7
fr

om
4
1

re
p
or

te
d

ac
ci

d
en

ts
on

ce

a
m

on
th

/7
fr

om
4
1

re
p
or

te
d

ac
ci

d
en

ts
on

ce
a

w
ee

k.

S
ta

te
s

6
6
%

of
ch

il
d
re

n
st

at
ed

ac
h
ie

vi
n
g

co
n
ti

n
en

ce

w
as

m
os

t
im

p
or

ta
n
t

ad
va

n
ta

ge
of

R
C

I
(n

o
in

fo
on

h
ow

th
is

w
as

ju
d
ge

d
).

6
fr

om
4

1
fo

u
n
d

th
e

p
ro

ce
-

d
u
re

p
ai

n
fu

l.
3

fr
om

4
1

fo
u
n
d

th
e

p
ro

ce
d
u
re

u
n
p
le

as
an

t

6
3
%

of
p
ar

en
ts

st
at

ed
th

ey
w

er
e

ve
ry

sa
ti
sfi

ed

w
it
h

th
e

re
gi

m
e

(n
o

in
fo

on
sc

al
e

u
se

d
).

3
7
%

ju
st

sa
ti
sfi

ed
w

it
h

re
gi

m
e.

5
1

%
d
is

ad
va

n
ta

ge
s

id
en

ti
fi
ed

as
ti

m
e

an
d

en
er

gy
to

d
o.

3
9

%

d
is

ad
va

n
ta

ge
s

id
en

ti
fi
ed

as
a

d
ai

ly
b
u
rd

en
on

th
e

fa
m

il
y

V
an

d
e

Ve
ld

e

et
al
.9

B
el

gi
u
m

8
0

ch
il
d
re

n

5
–1

8
y.

o.
)

M
M

C

Ta
p

w
at

er
R

et
ro

sp
ec

ti
ve

cr
os

s-
se

ct
io

n
al

d
es

cr
ip

ti
ve

st
u
d
y

of
al

l

ty
p
es

of
co

n
st

ip
at

io
n

tr
ea

tm
en

t
(R

C
I/

A
C

E
/m

an

ev
ac

).
C
ol

le
ct

io
n

of
cl

in
ic

al
sy

m
p
to

m
d
at

a
d
u
ri

n
g

cl
in

ic
vi

si
t

R
C

I
u
se

d
in

2
6

p
ts

—
2

4
co

n
ti
n
u
ed

to
u
se

R
I—

2
1

w
er

e
co

n
ti
n
en

t.
3

fr
om

th
e

2
4

co
n
ti
n
u
ed

to
u
se

p
ad

s

W
al

ke
r

an
d

W
eb

st
er

1
7

U
K

1
2

ch
il
d
re

n
4
–3

0
m

on
th

s

S
al

in
e

C
as

e
n
ot

e
re

vi
ew

—
as

su
m

ed
as

n
ot

sp
ec

ifi
ed

8
of

th
e

1
2

ch
il
d
re

n
d
ee

m
ed

su
cc

es
sf

u
l

an
d

co
n
-

ti
n
en

t
(2

la
ck

ed
m

ot
iv

at
io

n
,

2
u
n
ac

ce
p
ta

b
le

).
N

o

in
fo

on
h
ow

su
cc

es
s

ju
d
ge

d

W
il
li
s1

8

A
u
st

ra
li
a

1
0
0

ch
il
d
re

n
S
al

in
e

A
ss

u
m

ed
re

tr
os

p
ec

ti
ve

ca
se

n
ot

e
re

vi
ew

.
F
U

u
n
cl

ea
r

6
8

st
il
l

d
oi

n
g

R
I—

fr
om

th
e

3
2

w
h
o

st
op

p
ed

2
8

ar
e

n
ow

cl
ea

n
an

d
h
av

e
sp

on
ta

n
eo

u
s

B
M

.
1
1

fr
om

1
0

0

ch
ro

n
ic

co
n
st

ip
at

io
n

(1
0

sp
on

ta
n
eo

u
s

B
M

,
1

st
il
l

d
oi

n
g

R
C
I)

.
4

3
fr

om
1
0

0
M

M
C

(3
2

st
il
l

d
oi

n
g

R
C

I,

1
1

st
op

p
ed

d
u
e

to
sp

on
ta

n
eo

u
s

B
M

,
1

ch
oo

se
s

to

so
il
).

4
6

fr
om

1
0

0
an

or
ec

ta
l
m

al
fo

rm
at

io
n

(
3
5

st
il
l

d
oi

n
g

R
C
I,

1
1

st
op

p
ed

d
u
e

to
8

sp
on

ta
n
eo

u
s

B
M

,
1

so
il
s,

1
co

lo
st

om
y,

1
d
ie

d
)

C
on

cl
u
d
es

sa
ti
sf

ac
to

ry
re

su
lt

fo
r

m
os

t
fa

m
il
ie

s

an
d

ch
il
d

fe
el

s
in

co
n
tr

ol
of

th
ei

r
li
ve

s
(d

if
fi
cu

lt

to
se

e
h
ow

th
is

co
n
cl

u
si

on
re

ac
h
ed

)

A
b
b
re

vi
at

io
n
s:

A
C

E
,

an
te

gr
ad

e
co

n
ti
n
en

ce
en

em
a;

B
M

,
b
ow

el
m

ov
em

en
t;

ev
ac

,
ev

ac
u
at

io
n
;

F
I,

fa
ec

al
in

co
n
ti
n
en

ce
;

F
U

,
fo

ll
ow

-u
p
;

im
p
,

im
p
er

fo
ra

te
;

M
A
C
E

,
m

al
on

e
an

te
gr

ad
e

co
lo

n
ic

en
em

a;
M

M
C

,
m

ye
lo

m
en

in
go

ce
le

;
p
ts

,
p
at

ie
n
ts

;
Q

oL
,

q
u
al

it
y

of
li
fe

;
R

C
I,

re
ct

al
co

lo
n
ic

ir
ri
ga

ti
on

;
R

I,
re

ct
al

ir
ri
ga

ti
on

;
S

C
I,

sp
in

al
co

rd
in

ju
ry

;
y.

o.
,

ye
ar

s
ol

d
.

Transanal irrigation in children and young people
L Bray and C Sanders

91

Spinal Cord



incontinence and constipation varied between studies. Definitions and
criteria to judge incontinence varied from any episodes or incidences
of staining, soiling or faecal incontinence,4,6,9,11,12,19 soiling once a
month,10 soiling three times a month,16 not needing to wear pads for
stool incontinence13 to no information being supplied on how the
studies had characterised continence or incontinence.5,14,15,17,18

This review has correlated with the studies, whose report rates of
continence were achieved. In order to combine the findings, a
successful outcome of transanal irrigation is defined in this narrative
review as an increased level of continence in those children still using
transanal irrigation at the point of follow-up. Transanal irrigation was
reported as improving the continence in 346 from 383 (90%) children
using transanal irrigation at the point of follow-up in the various
studies.4,6,9–11,14,16,17,19 The reports of continence achieved within this
figure ranged from 66%14 to 100%11,16 (Table 2).
Two studies describe the outcomes of children with constipation

and faecal incontinence separately, Pena et al.12,15 reports that 41 out
of 45 children with constipation (91%) and 112 out of 128 (88%)
children with faecal incontinence demonstrated improvements to
their continence using transanal irrigation. The study by Liptak and
Revell12 at 18-month follow-up indicates that 5 out of 25 (20%)
children reported difficulties with constipation, this decreased further
at the 30-month follow-up with 2 out of 16 children reporting the
passage of hard stool as problematic. The use of irrigation improved
continence in 18 children out of 25 (72%) at 18-month follow-up
with a further improvement noted at the 30-month follow-up in 15
out of 16 (94%) children. Some studies do not report rates of faecal
continence achieved7 and report outcomes as those satisfied with the
regime,5 those still using the procedure at the point of follow-up18 or
improved bladder function.13

Saline (either isotonic or made by families within the home) was
used to irrigate the bowel in 8 of the 17 studies,4,7,12,15–19 which
included 495 children. Tap water was used in 7 of the studies,5,6,8,9–11,14

which in total included 270 children. One paper did not report the type
of solution used to irrigate the bowel.13 Different volumes of solution,
timings and temperatures were used in the different studies depending
on patient preference, faecal result and efficacy. Owing to the variability
of design, outcomes assessed and reported and the quality of the
studies, it is not possible to statistically analyse if the type of solution
used influenced the effectiveness of transanal irrigation.

ACCEPTABILITY OF TRANSANAL IRRIGATION TO CHILDREN,

PARENTS AND FAMILIES

The studies examining the satisfaction of parents and children with
transanal irrigation generally reported medium to high levels of
satisfaction with the regime. Owing to the variability of scales used
and the different outcomes reported, this review does not attempt to
correlate the findings from the different studies. Sixty parents
reported their satisfaction with their child’s continence as improving
from 3.0, before using transanal irrigation, to 7.7 after using transanal
irrigation (on a scale of 0–10), a statistically significant finding
(Po0.001).10 All parents (100%, n¼ 43) of children using transanal
irrigation reported over the telephone that they were satisfied with the
regime (scale 1–3), although 29 (60%) of these complained that the
regime impacted on their social life.5 Thirty five parents rated their
child’s quality of life and grade of satisfaction (on one joint scale from
0–10, 0¼ great reduction, 10¼ great improvement) as improved
(mean 7.3) after using transanal irrigation.11 Another questionnaire
study reported that 35 out of 40 parents found transanal irrigation
satisfactory (although no information is provided on the scale used)
and reported positive improvements in their child’s wellbeing (open

comments at the end of the questionnaire).8 All of these 35 parents
reported the regime as time consuming.
From forty-one parents, 63% (n¼ 28) stated they were very

satisfied with the transanal irrigation regime and 37% (n¼ 15) stated
they were just satisfied with the regime, although no details are
provided as to the questionnaire used to collect data.14 From these
parents, 51% (n¼ 21) identified that the regime took time and energy
to do and 39% (n¼ 16) identified the regime as a daily burden on the
family. Some papers have reported the procedure as satisfactory for
most families, and it enables children to feel in control of their lives
with no information being provided on what evidence this conclusion
is been based on.18

Judging the acceptability of the procedure to the children and parents
who use transanal irrigation was a secondary outcome in some of the
reported papers. The papers refer to the satisfaction5,10–12,14, and quality
of life,5,10,11 both of which in the majority of cases are assessed on Likert
Scales ranging from 0–3,5 1–4,12 0–5 (Cazamier et al.5) or 0–10.10,11 In
most cases it is the parent who has completed these scales and it could
be argued that it is difficult to gain an understanding of the subjective
experience of administering an invasive procedure on your child or on
the child themselves from a single numerical scale. Many papers report
the number of children who continue to use transanal irrigation at the
point of follow-up and some provide details on those who no longer use
the procedure due to clinical reasons, the regime causing the child to
become upset, the family or child being uncompliant4 or unmotivated
to continue;17 this information could also be seen to provide data on
how acceptable the procedure is to be judged by families.

DISCUSSION

The majority of the papers included in this review are case series and
case reports with no control or matched groups and as such are more
susceptible to bias than experimental studies.3 Only a few of the
studies reviewed use validated questionnaires, data was in many cases
collected retrospectively and in many studies there were limited

Table 2 Rates of continence after using transanal irrigation

Authors Number of chil-

dren followed-up

Number of children reported as having

improved continence after using transanal irri-

gation at the point of follow-up

Ausili et al.10 60 56

Blair et al.4 23 20

Eire and

Gago19

33 32

Lopez et al.11 25 25

Matsuno

et al.6
13 10

Mattsson and

Gladh8

40 35

Shandling &

Gilmore16

112 112

Scholler-

Gyere et al.14

41 27

Vande Velde

et al.9
24 21

Walker and

Webster17

12 8

Total number

of children

383 346
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follow-up. Therefore, the conclusions that can be made from this
review are tentative, limited and focus more on highlighting areas for
further research.3

The findings indicate that transanal irrigation can increase levels of
faecal continence in children with neurogenic bowel. Currently
transanal irrigation is often not proposed until families have
journeyed through the use of many different regimens to treat their
child’s constipation or faecal incontinence. The data in this review
suggest that transanal irrigation should be considered by clinicians as
a first line treatment for children with neurogenic bowel with faecal
incontinence or constipation, but further quality research is needed to
support the use of this simple and effective treatment. There are
documented risks associated with transanal irrigation which include
systemic reactions to irrigation solutions and rectal perforation,
although these were not the key findings within this review. Health
professionals and parents should be made aware of these potential
risks, although the incidence is reported as low and should be
weighed up against the improvement to continence which transanal
irrigation can offer. The recommendation of using transanal irrigation
is cognisant that there can be a tension between a regime being
effective and parents having to carry out an invasive procedure on
their child. The single scale numerical ratings of satisfaction and
quality of life may not be sensitive enough to judge how this
procedure impacts on parents and children’s lives, and further work
is needed to develop measurement tools that can be used in this
context to reliably assess the physical, emotional and psychosocial
aspects of managing a long-term bowel condition. This review
highlights the lack of evidence-based criteria to determine when
transanal irrigation should be considered as a management option or
to assess the effectiveness of treatment for children and young people.
Improving the quality of professional, parent and young people
training and educational materials and access to information as well
as investing in undertaking rigorous research will impact on both
clinical care and also scientific outcome data.
Longitudinal data regarding transanal irrigation use is limited. The

transition from parents’ co-ordinating and administering irrigation to
children or young people becoming independent warrants further
study. The barriers to children and young people mastering early
independence with irrigation need to be investigated along with the
reasons behind why young people who were using irrigation success-
fully decide to abandon this approach.

CONCLUSION

Although irrigation can be described as an effective procedure in
improving continence, it can be disruptive to a child and family’s life
and more rigorous research is needed in this field to determine the
efficacy of this treatment and the acceptability and quality of life of

children, young people and parents involved in using transanal
irrigation as a long-term treatment for neurogenic bowel.
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