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Abstract

Twelve patients with the mean age of 35 years who had undergone Mitrofanoff procedure
incombination with enterocystoplasty between 1998-1999 were interviewed. All of the patients
had suprasacral spinal cord injuries for the mean of 3.5 years from the accident to the operation
and failure of medical treatment to suppress hyperreflexic bladder. The vermiform appendix was
used to implant as continent stoma in 10 cases and ileal segment was used in 2 cases due to prior
appendectomy. The bladder capacity was increased from the mean of 180 ml before the operation
to 300 ml intraoperation and 800 ml at 1 year post-operation. Up to 1 year, no immediate and late
complication was detected except one case who had orchitis at eleven months post-operation. All
of them still have continence and self-intermittent catheterization can easily be performed via con-
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Detrusor hyperreflexia with external
sphincter dyssynergia is frequently observed in
chronic suprasacral spinal-injured patients(1). The
patients have high risk of vesicoureteral reflux due
to high intravesical pressure resulting in kidney
deterioration(2). Parasympatholytic drugs in combi-

nation with clean intermittent catheterization are
the primary treatment generally accepted. However,
medical treatment often fails to suppress this hyper-
activity(3). Several alternative choices have been
introduced to treat this group of patients such as
neuromodalities, enterocystoplasty and urinary diver-
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sions(4,5). Of these modalities, enterocystoplasty
seems to be superior due to its higher bladder capa-
city, lower intravesical pressure and better quality
of life().

Most of the paraplegic patients need assis-
tance for catheterization. Therefore, we decided to
use Mitrofanoff procedure in creating a continent
stoma at the abdominal wall in order to make
accessibility of the patient to catheterize himself.
The aim of this study was to access the technique,
complications and quality of life of the patients after
the operation.

MATERIAL AND METHOD

From January 1998 to April 1999, 12 male
patients with detrusor hyperreflexia and external
sphincter dyssynergia were enrolled in this study
after failure of medical treatment. The mean patient
age was 35 years old (range 18-45) and the level of
spinal cord injuries was between T4-T12 with com-
plete paraplegia. The causes of spinal cord injuries
were traffic accident in 6, gun shot in 2 cases, fall
from a height in 3 cases and occupational accident
in one case. The mean duration after injuries to the
operation was 3.5 years (range 3-5 years). None of
the patients responded to anticholinergic drugs for
control of bladder hyperactivity after a full dose of
treatment for at least 3 months. The pre-operative
evaluation included urodynamic studies with electro-
myography, serum BUN, creatinine, electrolytes (Na,
K, COy and Cl), urine examination, urine culture,
IVP, and voiding cystourethrogaphy. Patients who
had azothemia were excluded from this study. All
cases who had urinary tract infection were treated
with antibiotics until negative urine culture was
gained. Mean bladder capacity was 180 ml (range
80-220) and all of the patients had early vesicoure-
teral reflux.

The patients were admitted 3 days prior to
the operation for bowel preparation. After laparo-
tomy, good bowel segment was chosen for augmen-
tation cystoplasty. Vermiform appendix was eva-
luated for size, length and blood supply. It was har-
vested to keep the blood supply intact for implan-
tation. (Fig. 2) If the vermiform appendix was not
available, the ileal segment was replaced as shown
in Fig. 3. The bladder was opened, the appendix
or ileal segment was implanted at the bladder wall
with a submucosal tunnel. Bowel segment was
detubularized and anastomosed to the bladder. Con-
tinent stoma was created at the abdominal wall at
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Shows pre-operative IVP. A metallic density
at right upper quadrant is the bullet, small
bladder and dilatation of upper tract is also
noted.

Fig. 2.

Vermiform appendix is ready for implanta-
tion. Red catheter 16 F can be passed via
the lumen is noted.

the right lower quadrant. Post-operative urinary
drainage was cystostomy and urethral catheter. Clean
intermittent catheterization was started at the second
week post operation via continent stoma. The fol-
low-up parameters were serum BUN, creatinine,
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Fig. 3.

Fig. 4.

Shows operative technique.

electrolytes, cystography, IVP and catheterized tech-
nique at 3, 6 and 12 months.

RESULTS

Of 12 cases followed, no intraoperative
and immediate post-operative complication were
detected. Ileal segments were used for augmenta-
tion in all of the cases with the mean of 35 cm long
(range 20-40 cm). Vermiform appendix was used as
continent diversion in 10 cases and ileal segments
were used for continent diversion in 2 cases due
to prior appendectomy. The mean intraoperative
bladder capacity was 300 ml (range 250-400 ml).
The mean hospital stay was 25 days (range 20-28
days). In the follow-up period, no significant change

The technique for usage of ileum to create a continent stoma.

Fig. 5.

Shows cystogram at one year post-opera-
tion, no reflux via continent appendicovesi-
costomy is also noted.

of BUN, creatinine, electrolytes and no metabolic
complication was detected. Up to 1 year, the mean
bladder capacity was 800 ml (range 700-1,000 ml).
All of the patients are still continent and clean
intermittent catheterization is done every 8 hours
via continent stoma with ease. No upper urinary
tract infection, diarrhea or steatorrhea were detected
except one patient who developed orchitis at eleven
months after the operation and was cured after 2
weeks of antibiotics.

DISCUSSION

Detrusor hyperreflexia with external
sphincter dyssynergia is a common consequence
after suprasacral spinal cord injury(1). High intra-
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vesical pressure and incomplete urinary drainage
are the problems concerned among urologists which
can cause severe complications including urinary
tract infection and renal function deterioration(2).
The aims of the treatment are to reduce intravesical
pressure, increase bladder capacity and complete
urinary drainage(6,7). Parasympatholytic drugs are
the treatment of choice for suppressing detrusor
contraction(3). Due to the incomplete emptying of
the bladder, Guttman recommended sterile inter-
mittent catheterization but it was difficult to per-
form in the long term(8.9). Lapides was credited as
the pioneer in promotion for clean intermittent
catheterization based on his theory that host resis-
tant factors supersede the introduction of bacteria for
preventing urinary tract infection(10). Early and
long term clinical experience with clean intermittent
catheterization showed a low risk of urinary tract
complications(11), However, due to paraplegia many
patients can not insert the catheter by themselves
therefore suprapubic cystostomy, vesicostomy or
chronic urethral catheterization were chosen for
them(12-15).

Frequently, a hyperreflexic bladder can not
be suppressed by parasympatholytic drugs and uri-
nary incontinence continues with or without vesico-
ureteral reflux(3). Many modalities were introduced
to treat this group of patients such as sacral rhizo-
tomy, phenol injection to trigone, electrical stimula-
tion and enterocystoplasty(3-5). Enterocystoplasty

MITROFANOFF PROCEDURE WITH ENTEROCYSTOPLASTY FOR DESD

1049

gives a higher successful rate to reduce intravesical
pressure and keep continence(3). Clean intermittent
catheterization is still needed for urinary drainage
after operation(5). In the long term follow-up, no
metabolic complication or absorptive complication
including diarrhea and steatorrhea were reported
after enterocystoplasty(16),

Mitrofanoff procedure, using a tubal struc-
ture implant to urinary reservoir, was introduced for
continence urinary diversion due to the simplicity
and reliable outcome(17). Because of the flap valve
mechanism and less invasiveness, this technique is
becoming the continent mechanism of choice for
patients who need urinary diversion. Creating a
continent stoma at the abdominal wall is advan-
tageous to the patient because of simplicity in insert-
ing a catheter via this stoma(18,19),

In this study, we used the Mitrofanoff pro-
cedure in combination with enterocystoplasty and
showed low complication and low morbidity. All of
the patients could insert the catheter by themselves
easily.

SUMMARY

Mitrofanoff procedure in combination with
enterocystoplasty is a safe procedure that can be
introduced to manage detrusor hyperreflexia with
external sphincter dyssynergia. It also showed good
results including quality of life in paraplegic patients.

(Received for publication on May 29, 2000)
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