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Introduction:
In 1990, Malone et al.1 described the

antegrade continence enema (ACE) technique,
creating a continent stoma by implanting the
tip of the appendix in a non-refluxing manner
into the cecum and bringing the base out onto
the abdominal wall. Through this small
appendicostomy, antegrade enemas could be
administered to empty the colorectum and
prevent fecal incontinence or constipation. In
several studies the ACE has been safe and
effective among children suffering from fecal
incontinence or chronic constipation due to
spina bifida or anorectal malformations.2-5

Later reports have indicated that reimplantation
of the appendix to avoid fecal leakage is
unnecessary and most authors simply bring
out the tip of the appendix2-4, 6 the technique
has been further modified by creating a
"neoappendix" from ileum or colon as an
alternative in patients without an appendix.7-12

Although many studies13-19 have shown

that the procedure could relieve symptoms in
adult patients suffering from fecal incontinence
or chronic constipation due to myriads of
acquired, congenital, neurologic or anatomic
defects, there is yet no single Egyptian study,
to the best of our knowledge, that has addressed
this issue.

This report describes the outcome of this
novel technique in adult patients with end stage
fecal incontinence in Ain Shams University
Hospitals.

Patients and methods:
Between Dec.2004-Dec.2006, ten dexterous

male patients with end stage fecal incontinence
with mean age of 19 yrs (range 18-24) underwent
antegrade continence enema (ACE) with a mean
follow up of 12 months (range 9-30).

Surgical procedures:
The patients underwent standard bowel

preparation; antibiotics were given with the
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Abstract
The Malone antegrade continence enema (ACE) has revolutionized the management of

intractable fecal incontinence. In this technique, the appendix or neoappendix is brought to the
abdominal wall creating a small stoma. Thereby, antegrade enemas can be administered to
empty the colorectum and prevent accidents of fecal incontinence. The aim of this study was
to assess the results of the ACE in adults suffering from end-stage fecal incontinence. Ten adult
male patients with severe incontinence due to different etiologies were included in the study.
The appendix was used in eight and Ileal- neoappendix was created in two.

The ideal appendicostomy was that anastomosed to V-skin flap with an antireflux procedure.
All the patients achieved almost complete cleanliness with those having neurogenic cause for
their incontinence being the most satisfied regardless the stoma complication or appearance.

The impact on social activities and quality of life caused by bowel dysfunction was reduced
in all ten patients.

We conclude that the ACE technique can be reasonably used to treat selected adult patients
suffering from fecal incontinence after all other measures have failed or are not applicable due
to the expense or the complex technological back up needed to maintain their success.



induction of general anesthesia with the patient
in the supine position. Transverse celiotomy
in the right lower abdomen was used and the
approximate site of the stoma was marked
Figure(1).

The appendix was identified, its tip excised
and a Nelaton (Fr10) catheter was lubricated
and gently introduced into the lumen and
maneuvered into the cecum to verify patency.
A window was opened in a bloodless fold in
mesoappendix next to the base of the appendix
preserving the artery Figure(2A). While the
catheter is inserted in place, an anti-reflux
purse string Vicryl 3/0 stitch was taken in the
cecum through the created window in the
mesoappendix Figure(2B).

The tip of the appendix was then delivered
through the right iliac fossa or periumbilically
if the topography of the patient does not allow
for  the former posi t ioning of  the
appendicostomy.

Then a small stoma was created from the
appendix directly or using a V-Y plasty in the
skin after fish tailing the tip of the appendix
Figure(3).

In patients without an appendix or if the
appendix was not suitable for the procedure,
a neoappendix was constructed from the
terminal ileum. The distal few cms in continuity
with the cecum was transected and delivered
through the skin as a stoma. The continuity of
the intestinal tract was accomplished by
anastomosing the proximal ileum to the cecum

or ideally to transverse colon Figure(4).
Following both procedures, a Nelaton

catheter (Fr10) was left in situ for 2 weeks.
Patients were asked to compare bowel

function before the operation and at follow-
up, using a scale in which 0 was worst possible
and 100 ideal.

Postoperative strategy:
Irrigations started as soon as patients are

eating in the early postoperative period taking
advantage of gastrocolic reflex.

Irrigations consisted initially of 100-200
mL of tap water, with 50-100mL increments
every 2 to 3 days. The water was injected into
the catheter using a 50 ml syringe with a nozzle.
The patient monitored continence, since trial
and error (with respect to volume and
frequency) determined what works best for
each patient. They were instructed to catheterize
the stoma at least once daily to prevent its
stricture.

Results:
Ten male patients with end stage fecal

incontinence were included in the present
series. The etiologies of their defecatory
disorder are shown in Table(1). Operative
procedures and postoperative results are
summarized in Table(2).

The mean score of bowel function before
the operation was 14(0-30).

Table (1): Patients included in the study.

Total

Cause of symptoms

Neurologic (spina bifida)

Irreparable sphincter injury

After operation for Hirschsprung

No. of patients

5

3

2

10
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Figure (3): The skin flap is created and the tip of the appendix is fishtailed (A) with the tip of the
skin flap inset to the fishtail (B) and finally the skin edges are approximated as in a V-Y flap (C).

A B C

Figure (1): Transverse celiotomy with marking
of the skin flap.

Figure (2): Creation of a window in the mesoappendix near the base of the appendix
(A) with the purse string antireflux stitch inserted while a t 10 Fr catheter is in- situ (B).

A B

Figure (4): Ileal neoappendix: The terminal ileum is divided few centimeters from the ileocecal
valve (A) , the remainiing ileum is anastomosed in this patient  to the cecum (B) with the short
ileal loop brought to the skin and fashioned as a stoma (C).

CBA
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Table (2): Operative procedures and postoperative results.

+ minimal ++moderate   +++excessive

no.

1

2

3

4

5

6

7

8

9

10

Etiology
of FI

Spina
bifida

Spina
bifida

Spina
bifida

Spina
bifida

Spina
bifida

Irreparable
Sphincter
Injury

Irreparable
Sphincter
Injury

Irreparable
Sphincter
Injury

After
operation for
Hirschsprung

After
operation for
Hirschsprung

Procedure

Appendico-
stomy
without
antireflux

Appendico-
stomy
without
antireflux

Appendico-
stomy
without
antireflux

Appendico-
stomy with
V-Y plasty
&antireflux

Appendico-
stomy with
antireflux

Appendico-
stomy with
antireflux

Appendico-
stomy with
V-Y plasty
&antireflux

Appendico-
stomy with
V-Y plasty
&antireflux

Ileal-
neoappendix

Ileal-
neoappendix

Superficial
infection

-

+ve

+ve

-

+ve

+ve

-

-

-

-

Deep
infection

+ve

Reflux
inbetween

washes

++

++

++

+

+

-

-

+++
(redo)

-

-

Spotting

+ve

+ve

+ve

-

+ve

-

-

-

+ve

+ve

Stenosis

y(redo)

y(redo)

y(dilated)

-

-

-

-

-

-

Functional score
preop. ...... postop.

5 ............ 100

10 ........... 100

10 ........... 100

15 ........... 100

20 ........... 100

0 ............. 85

15 ............ 80

10 ........... 100

30 ............ 65

25 ............ 60

-

-

-

-

-

-

-

-

-

y(dilated)
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The appendix was used orthotopically in
eight patients without antireflux in three, with
antireflux in two and with V-Y inlays skin flap
tunnel and antireflux in the last three patients.

Non-tubularized Ileal neoappendix was
created in two patients. The proximal ileum
was anastomosed to the cecum (n=1) or
transverse colon (n=1).

The stoma was placed in right iliac fossa
in nine patients and periumbilically in one
patient.

Complications:
Four wounds surrounding the stoma were

superficially infected and responded to
conservative measures.

Deep infection occurred in one patient with
appendicostomy.

Skin –level stomal stenosis affected four
appendicostomies including the previous
patient with deep infection. The stoma was
dilated in two and revised in the other two
patients.

Reflux after wash was present in five
patients as follows:
• Four minimal reflux, (3&1 appendicostomy

without & with antireflux, respectively)
• One major reflux in a patient with ileal

neoappendix in whom the proximal ileum
was anastomosed to the cecum. Redo
ileotransverse anastomosis abolished the
reflux.
Reflux between wash and/or mucus spotting

affected seven patients as follows:
• Three refluxed air & stool. They were those

with appendicostomy without antireflux
stitch. The patients were able to deal with
the reflux and needed nothing more.

• Two with appendicostomy plus antireflux,
refluxed air only in addition to minimum
spotting from the exposed appendicial
mucosa.

• One troublesome reflux and spotting from
exposed mucosa (the patient with ileal
neoappendix where the ileum was connected
to the cecum. The reflux was controlled after
the redo).

• One with spotting from exposed ileal mucosa
but with no reflux and the patient did not
find the spotting cumbersome.

Postoperative continence:
No accidents of incontinence and complete

dryness were achieved in six patients (5 with
neurologic etiology and 1 with sphincter injury).

Once or twice mishap of incontinence every
month affected two patients with sphincter
injury.

Incontinence once or more every week was
found in the last two patients after an operation
for Hirschsprung.

The postoperative functional score was
89(60-100).

Use of ACE for irrigation:
1- Frequency:
Once every day in five patients (4-Spina bifida,

1-sphincter injury).
Once every second day in two patients (1 Spina

bifida, 1-sphincter injury).
Twice every day in three patients (1- sphincter

injury, 2- post Hirschsprung operation).
2- Volume:

Volume of water used for the enema was
150-1000 ml (mean 250). The volume again
was greatest in patients with post Hirschsprung
incontinence. The volume with time was in a
decreasing order.

Time taken to initiate defecation after the
enema was 10-50 minutes (mean 20); the
longest was in post Hirschsprung patients.

Satisfaction:
Overall satisfaction was very high in the

five patients with spina bifida, high in the three
patients with sphincter injury. The least satisfied
were the patients with previous operation for
Hirschsprung.

Discussion:
The concept of the antegrade continence

(or colonic) enema (ACE) originated from
Malone et al.1 in 1990. It had been previously
demonstrated20 that antegrade colonic irrigation
via a rectal tube dramatically decreased fecal
soiling in children with spina bifida. Malone
expanded this technique by using the appendix
as a conduit for the instillation of colonic
irrigant in a way similar to Mitrofanoff21

technique for  in termit tent  ur inary
catheterization via a continent channel.

The theory of the ACE is that patients may



become clean when managed with routine
large volume antegrade enemas that cause
complete colonic evacuation

The ACE procedure has revolutionized the
lives of many patients with intractable
constipation or incontinence particularly in the
pediatric age group. Because of this success,
Wheeler and Malone22 in 1991 have advocated
a ban on routine appendectomy without
evidence of a pathological condition.

This study shows that Malone antegrade
continence enema (ACE) is safe and effective
treatment for selected adult patients suffering
from severe fecal incontinence.

Overall, the ACE was successful in all the
patients in over a mean follow up of 12 months.
In comparison to previous reports13, 15, 18, 19

in the adult incontinent population, a similar
perioperative complication profile was achieved
and an improved long-term functional outcome
was observed.

These preliminary results indicate that the
ACE can relieve colorectal problems in patients
with neurological lesions who often suffer
from severe constipation or fecal incontinence
as has been demonstrated in other studies.16,
17, 23 It is interesting to note that this group
reported the highest satisfaction, though the
stoma constructed in four of these patients was
not the friendly invisible one. To the contrary,
repeated dilatation was done for two and
surgical redo was needed for the other two
stomas. This very high satisfaction despite the
complicated stoma may be explained by the
fact that these patients have never "tasted" a
normal bowel habit.

Furthermore, the results in patients with
incontinence due to severe anal sphincter
lesions are comparable to results from the
creation of a neosphincter from the Gracilis
muscle24-26 or the implantation of artificial
anal sphincter26-28 that are far more demanding
procedures both technically and financially.
Therefore, the ACE technique, as a simpler
and smaller operation, may be an alternative
to these more extensive procedures. However,
the satisfaction of the patients with the sphincter
injury was not as high as anticipated, at least
by the surgeon, despite the excellent functional
score and the merely visible non-refluxing
stoma in two of these patients. This paradox

largely reflects the depression associated with
the devastating incontinence in a previously
normal person particularly when the perfect
past is compared with the unpleasant present!

The "congenital group" in the present study
was the least satisfied and reported the lowest
functional score in comparison with the
previous groups. However, neither of the two
patients in the group regretted the operation
and they are enjoying a much better life with
less social restrictions and embarrassment. The
inherent intestinal neuronal dysplasia affecting
the patients with Hirschsprung could participate
in the uncontrolled imperfect response to the
antegrade enema.29, 30

As in other studies,2-4, 6 the present results
indicate that reimplanting the appendix is
unnecessary. The tip of the appendix was
simply brought out. There is a high incidence
of morbidity (mucus discharge, stenosis) related
to skin leveling of the appendix or neoappendix.
An inlay of skin at the cutaneous stomal
anastomosis, as applied in the last three
appendicostomies in this report, is not only
associated with less stenosis but also avoids
problems with exposed mucosa and has an
overall better cosmetic effect.

Our result using this technique is in
accordance with other series using the same
principles when creating the stoma.2,31

If the appendix is not available or
insufficient, a number of other techniques have
been used to create a substitute for the
appendix.7-12 In the present study, and unlike
others,7,8 we did not reduce the caliber of the
terminal ileum in an attempt to avoid the
reported complications of added staples or
suture line and the reported long-term increased
difficulty in catheterization due to stomal
stenosis. However, this compromise was on
the expense of providing a non-visible non-
spotting stoma.

The reliance on the ileocecal valve to prevent
cecal contents from refluxing in to the ileal
conduit led to massive reflux in the patient in
whom the proximal ileum was anastomosed
to the cecum. This patient needed revision with
an ileotransverse anastomosis, which abolished
the reflux and was consequently applied in the
other patient with neoappendicostomy in this
work.
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For the colonic irrigation, tap water is used
with the policy of gradual increase in the
amount of water to prevent the abdominal
discomfort experienced by some patients during
the wash-outs.15-18 So far, this sliding scale
strategy has worked well with our patients.
Close follow-up was then maintained to
readjust the volume and the frequency of ACE
irrigation until the patient's objective report of
continence and regular defecation. It is in
essence a matter of trial and error and each
patient will independently pick up what serves
him best. There was continuous emphasis on
catheterization of the stoma at least once daily
in case no irrigation is needed especially in
the early postoperative period as the stomas
close quickly if catheterizations are not
performed on schedule.

Thus, it is most important that all patients
are well motivated, and understand that some
time is necessary to tailor the procedure to his
or her needs. Therefore, we did not perform
this procedure unless the patients and their
caregivers had shown good compliance with
our other instructions.

The present study confirms that the
treatment with antegrade continence enemas
in adults is well tolerated with only transient
side effects. Since this is a minor and reversible
operation, it could often be indicated in selected
patients with severe defecatory disorders
resistant to other therapies. However, larger
studies are needed for further evaluation, and
long-term results have yet to be described.

Conclusion:
ACE is not a panacea for end-stage fecal

incontinence. It is, nevertheless, a middle
ground solution between a helpless past, an
expensive technically demanding present. Yet
it is preserving the "status quo" sphincter
anatomy for future Malone's style ingenious
innovations.
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