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ABSTRACT

Purpose: We evaluated long-term outcomes in patients undergoing augmentation enterocysto-
plasty (AC) (with or without an abdominal stoma) or continent urinary diversion in patients with
benign urological disorders.
Materials andMethods: This was a retrospective study of 76 consecutive adults who underwent

AC (with or without an abdominal stoma) or continent urinary diversion because of benign
urological conditions. The outcomes assessed were a patient satisfaction questionnaire, conti-
nence status, catheterization status, bladder capacity, bladder compliance, detrusor instability,
maximum detrusor pressure, upper tract status, significant postoperative morbidity, need for
reoperation, persistent diarrhea and vitamin B12 deficiency.
Results: The 76 patients (18 men and 58 women) were 19 to 80 years old (mean age 49). Followup

was 1 to 19 years (mean 8.9). Preoperative diagnoses were neurogenic bladder in 41 patients,
refractory detrusor overactivity in 9, interstitial cystitis in 7, end stage bladder disease in 7, radiation
cystitis in 3, exstrophy in 3, postoperative urethral obstruction in 3 and low bladder compliance in 3.
A total of 50 patients underwent simple AC, 15 underwent AC with an abdominal stoma and 11
underwent continent supravesical diversion. Of the 71 evaluable patients 49 (69%) considered
themselves cured, 14 (20%) considered themselves improved and 8 (11%) considered treatment to
have failed. All 7 patients with interstitial cystitis had failed treatment. Mean bladder capacity
increased from 166 to 572ml andmeanmaximumdetrusor pressure decreased from 53 to 14 cmH2O.
Serum creatinine improved or remained normal in all patients. Five patients experienced persistent
diarrhea requiring intermittent antispasmodics but none had vitamin B12 deficiency, pernicious
anemia ormalabsorption syndrome. Long-term complicationswere stomal stenosis or incontinence in
11 of 26 patients (42%) with stomas, de novo bladder and renal stones in 2 of 71 (3%) and 1 of 71 (1%),
respectively, and recurrent bladder stones in 6%. Small bowel obstruction occurred in 5 of 71 patients
(7%), requiring surgical exploration in 4 (6%).
Conclusions: AC and urinary diversion provide a safe and effective long-term therapy in

patients with refractory neurogenic bladder but stomal problems in patients with continent
diversion continue to be a source of complications.
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Enterocystoplasty (with or without an abdominal urinary
stoma) and continent urinary diversion (CD) are procedures
suitable for carefully selected patients with refractory over-
active bladder and end stage bladder disease who have failed
to respond to more conservative methods of treatment.1 Their
role in patients with interstitial cystitis is controversial and
until the last 2 decades they were thought to be contraindi-
cated in patients with neurogenic bladder and renal failure.2

Although they are rarely done in patients with renal failure,
neurogenic bladder has become the most common indication
for these surgeries but concerns about potential surgical com-
plications, the need for intermittent catheterization, diar-
rhea, fecal incontinence, vitamin B12 deficiency and a lack of
surgical training have limited their application.3 In this
study we describe our long-term experience with these pro-
cedures in adults with benign disease and specifically ad-
dress the issues alluded to.

METHODS

This is a retrospective study of 76 consecutive adults who
underwent augmentation enterocystoplasty (AC) (with or

without an abdominal stoma) or CD because of benign con-
ditions. Preoperative evaluation consisted of history and
physical examination, voiding diary, pad test, complete blood
count, chemistry profile, videourodynamics, cystoscopy and
upper tract imaging with ultrasound, computerized tomog-
raphy scan or excretory urography. Postoperative evalua-
tions were scheduled at 6-month intervals after year 1,
namely videourodynamics alternating with renal and blad-
der ultrasound. All preoperative laboratory studies were
scheduled to be repeated every 6 months and after 5 years
vitamin B12 levels were added. Postoperative cystoscopy was
done only for specific indications, that is hematuria, refrac-
tory incontinence or recurrent infections.
Continence status was assessed by a modification of the

previously validated, simplified incontinence outcome score
(SIOS) described by Groutz et al using a diary and question-
naire but not a pad test because many patients were wheel-
chair bound and the pad test proved to be impractical.4 Other
outcomes were catheterization status, bladder capacity, blad-
der compliance, detrusor instability, maximum detrusor
pressure (pdetmax), upper tract status, significant postoper-
ative morbidity, need for reoperation, persistent diarrhea
and vitamin B12 deficiency.
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Urodynamic evaluation consisted of simultaneous meas-
urement of intravesical, intra-abdominal and detrusor pres-
sure, perineal electromyography with patch electrodes, cys-
tography and voiding cystourethrogram. Cystometry was
accomplished with room temperature radiographic contrast
material at a medium filling rate. During bladder filling the
patient was instructed to neither void nor try to inhibit
micturition, but rather to report sensations to the examiner.
Bladder compliance was calculated as change in volume di-
vided by change in pressure for the select tracing segment,
usually at 100 ml intervals. Bladder capacity was defined as
a strong desire to void, uncomfortable fullness, or inconti-
nence due to involuntary detrusor contraction or low bladder
compliance. However, in the latter circumstance bladder fill-
ing was repeated 1 or more times and the largest volume
infused was considered bladder capacity.
Two operative techniques were used for the enterocysto-

plasty. From 1984 to 1997 enterocystoplasty was performed
using the ileocecal segment, which was mobilized to include
about 6 cm of ileum and a varying length of cecum, some-
times including the hepatic flexure, depending on the size of
the cecum. The entire segment was detubularized by opening
it along the antimesenteric border. The bowel was then
transformed into a wide patch by suturing the edges of the
ileum to the cecum. Appendectomy was performed routinely.
A U-shaped bladder incision was then made, starting approx-
imately 2 cm cephalad to the vesical neck, extending lateral
and posterior to the bladder base. The flap was reflected
posterior and fixed to the psoas muscles. The ileocecal patch
was then anastomosed to the splayed out bladder using sin-
gle layer closure with zero chromic catgut. Drains included a
Malecot cystotomy tube, a urethral catheter and a Jackson-
Pratt to drain the perivesical space.
From 1997 until the current time the described technique

or the ileocystoplasty technique first described by Goodwin et
al5 was used, except the length of ileum that we used was
generally longer (18 to 30 cm) and it was reconfigured into a
W shape. A number of different techniques were used to
create continent and incontinent cutaneous limbs using ap-
pendix, ileocecal valve, ileum or transverse colon depending
on conditions during surgery. Stomas were placed in the
umbilicus or abdominal wall using various techniques.6

In all patients a cystogram was performed on postoperative
day 7 to l4 and, if there was no extravasation, the suprapubic
catheter was removed. Until about 1997 all patients were
treated with intermittent self-catheterization. Thereafter if
the patient did not have a condition known to prevent mic-
turition (areflexic neurogenic bladder or urethral obstruc-
tion), a voiding trial was begun and intermittent catheteriza-
tion was started only if the voiding trial was not successful.
Statistical analysis used CIs.

RESULTS

The 76 patients (18 men and 58 women) were 19 to 80
years old (mean age 49). Followup was 1 to 19 years (mean 9)
and 56 patients were followed more than 5 years. Three
patients were lost to followup, of whom all had quadriplegia.
Two of these patients moved and left no forwarding address,
while 1 refused followup but stated that she was “just fine” in
a telephone interview. There was 1 postoperative death due

to aspiration pneumonia in a 36-year-old quadriplegic
woman. One other morbidly obese woman died of dehydra-
tion and urosepsis in a nursing home 6 months postopera-
tively.
Six patients died 3 to 17 years postoperatively (table 1).

One of these patients was a 71-year-old woman who died of
metastatic transitional cell cancer of the bladder 11 years
after ileocystoplasty because of radiation cystitis. She had
undergone extensive radiation and chemotherapy for a gyne-
cologic malignancy 20 years previously. She presented to
another physician with gross hematuria, already had meta-
static disease at presentation and died about 6 months later.
All except 3 of the remaining 71 evaluable patients, includ-

ing those who died of unrelated causes, underwent postoper-
ative videourodynamics, renal and bladder ultrasound, and
blood evaluation at least 1 year postoperatively. Preoperative
diagnoses were neurogenic bladder in 41 patients, refractory
detrusor overactivity in 9, interstitial cystitis in 7, end stage
bladder disease in 7, radiation cystitis in 3, exstrophy in 3,
postoperative urethral obstruction in 3 and low bladder com-
pliance in 3.
A total of 50 patients underwent simple AC, 15 underwent

AC with an abdominal stoma and 11 underwent CD. The
ileocecal bowel segment was used for reconstruction in 62
cases, ileum was used in 12 and transverse colon was used in
2. Eight patients with refractory sphincteric incontinence
underwent a simultaneous pubovaginal sling (2) or sphincter
prosthesis (1) procedure, or vesical neck closure (5).
Overall 49 of the 71 evaluable patients (70%) considered

themselves cured, 13 (18%) considered themselves improved
and 9 (13%) considered that treatment had failed. However,
the SIOS score4 does not distinguish causes of failure and in
fact in all 7 patients with interstitial cystitis treatment failed
because of persistent pelvic pain and failure to achieve ade-
quate bladder capacity, not because of incontinence. With
respect to continence in the 68 evaluable patients, excluding
7 with interstitial cystitis and 1 postoperative death), the
cured, improved and failed rates were 74%, 23% and 3%,
respectively. Table 2 lists the cured/improved rate for each
diagnosis. There were no urodynamic characteristics that
proved to be of prognostic significance. The diagnosis of in-
terstitial cystitis was a clinical as opposed to urodynamic
predictor of outcome (failure in this case).
Of 15 patients who underwent AC with an abdominal

stoma 14 (93%) considered themselves cured or improved
based on SIOS but 2 of them had undergone ileovesicostomy
and depended on a urostomy appliance for continence. In the
1 failed case a vaginal fistula developed due to failed bladder
neck closure. Three of 11 patients (27%) who underwent CD
had persistent incontinence. Three patients with persistent
incontinence had stomal incontinence. Two of the 3 stomal
failures occurred in morbidly obese patients treated with an
indwelling stomal catheter for prolonged periods because of
comorbidities while under the care of other physicians. One
case was due to false passage after traumatic catheterization
8 days postoperatively, when the stomal catheter fell out and
was replaced at a local emergency room.
Serum creatinine improved or remained normal in all ex-

cept 2 patients. One patient had undergone radical hyster-
ectomy, “massive doses of radiation” and chemotherapy for

TABLE 1. Unrelated causes of death

Sex — Age Postop Yrs Surgery Type Cause of Death

M — 79 18 Ileocecal augmentation Myocardial infarction
M — 36 5 Ileocecal augmentation Suicide
F — 55 5 Ileocecal augmentation � ileal chimney Leukemia
F — 74 11 Ileocecal augmentation Metastatic bladder Ca
M — 56 3 Ileocecal augmentation Metastatic squamous cell Ca of thigh
F — 49 11 Ileocecal augmentation Sepsis after surgical exploration for recurrent sacral ependymoma
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