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Abstract

Purpose: We performed a retrospective review of patients with bladder Extrophy, to analyse long term outcomes of bladder neck reconstruction and evaluate factors

influencing urinary continence.

Materiels and methods: We reviewed the chart of 136 patients treated for bladder extrophy Epispadias complex, at our institution from 2000 to 2019.

Mitchell bladder neck reconstruction technique was performed in all patients, including Mitrofanoff's procedure in 20 patients and bladder augmentation in 15

patients.

Criteria for good outcome in terms of continence are defined and factors influencing continence results are reviewed.

Results: Data from our series showed continence following successful Bladder neck reconstruction(BNR) was excellent in 37% of patients .This increased to 72%

after Mitrofanoff’s procedure.

Most patients ( 57% )had good results 4 % of patients a poor result.

Conclusion: Successful initial bladder closure , bladder capacity, and type of bladder neck reconstruction , have an important impact on management of bladder

exstrophy

Introduction

The treatment of patients with incontinence secondary to
congenital defects such as the exstrophy- epispadias complex
is one of the greatest technical challenges facing urologic
reconstructive surgeons [1].

Urinary continence with preservation of renal function is a
major treatment goal . To coordinate continence, the surgeon
must balance the bladder pressure and the degree of outlet
resistance. Along with successful initial closure of the bladder
and early epispadias repair, adequate bladder growth and
capacity are key elements in achieving urinary continence [2].

TheYoung-Dees-Leadbetter technique and its modifications
are considered the reference standard for BNR in children with
bladder exstrophy [3].

Materiels and methods

We reviewed the charts of 136 patients treated for bladder
extrophy epispadias complex, at our institution from 2000
t02019.

All patients underwent Mitchell bladder Neck reconstruction
technique, including Mitrofanoff’s procedure in 20 patients ,
and bladder augmentation in 15 patients.
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Criteria for good outcomes in terms of continence are
defined and factors influencing outcomes are reviewed.

Charts were reviewed to determine patient’s age at bladder
closure, preoperative and postoperative bladder capacity, age of
bladder neck repair, adjunct interventions, continence status,
and complications.

Primary bladder closure was the initial surgical procedure
in 106 boys and 30 girls (M/F = 3.6). Patients underwent
bladder closure between 24 hours of birth and 2 years. (median
age was 3months).

Osteotomy was performed in 12 patients, it was
systematically done in infants operated on late (>= 8 months)
or there was redo after dehiscence , or bladder template was > =
8 cm under anesthesia examination. we used Salter Osteotomy
since 2015, pubic rami osteotomy was performed only on one
case. Epispadias repair was performed at a median age of 20
months (range 12 to 63 months).

Bladder capacity was measured by Cystourethrogram
Voiding(VCUG) in pre operative evaluation, the average was
94 cc (range 30-130cc).Mean patient age at Bladder Neck
Reconstruction was 5 years and 6 months (range 4-16 years),
they underwent Mitchell’s technique. concomitant bladder
augmenation using ileal pouch was performed for patients,
with bladder capacity < 30 ml (15 patients), it used till 2011,since
then abandoned because of risk and complications.

Mitrofanoff‘s procedure was performed in 20 patients,
systematically combined with enteroplasty, and in 5 cases of
poor bladder capacity and bad quality of bladder tissue after a
redo bladder closure

this procedure was used systematically during 2001-2002
to increase Bladder neck resistance ; BNR using a 6 fr catheter
and was considered as a sowny access to bladder.

The follow-up period ranged from 6 to 19 years. It consisted
of regular office visits , in which detailed patient histories were
reviewed and physical examinations were performed. Patients
also underwent frequent urine analysis, serum creatinine, and
ultrasound evaluations.

Anticholinergic treatment was prescribed in all patients,
after surgery , to promote badder compliance and urinary
continence.

Criteria of continence outcome in our study

Dryness(continence) diurnal nocturnal  Urinary state tract
Excellent >3 heeven effort and No pads No dilated
sport
Good > 2 h even effort No pads No dilated
Acceptable >1hno pads No pads No dilated
Bad results <1 hpads No pads No dilated

Operative procedure: Mitchell bladder neck reconstruc-
tion technique

In this technique, the anterior urethra is incised
transversally and the incision is extended cephalad.

https://www.peertechz.com/journals/archive-of-urological-research

The incision is made full thickness. After trigono cephalic
ureteral reimplantation Figure 1 the urethral strip is tubularized
in two layers using a Vicryl suture (4-0 or 5-0) over an 8 or 6
French urethral catheter, depending on the size of the patient
and associated Mitrofanoff or not Figure 2.

The bladder may be closed in continuity with the urethral
closure. This procedure effectively narrows and lengthens the
urethra. It also moves fibrotic tissue at the level of the original
bladder neck away rom the new bladder neck [4].

bladder neck plasty

Figure 2: The urethral strip is tubularized in two layers using a Vicryl suture (4-0 or

5-0) over an 8 French urethral catheter.

Results

Gender seemed to be a factor success of BNR, we reported
94% continent female compared to 69% male.an excellent
result was obtained in 40 patients who underwent bladder
closure at a median age of 72 hours of birth (75%), and a good
result( 60% )was achieved in patients with initial closure after
72 hours.

15 patients had Failed initial bladder closure, 8 patients
required bladder augmentation at the time of BNR, rate of
continence was only 45%.

Age of BNR have a most impact, patients who underwent
BNR before 5 years , had more difficulty acheiving continence.

The patients who had preoperative bladder capacity over
than 90 ml, had good results of continence (82%) compared to

other patients Figure 3.
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impact of bladder capacity on dryness results
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Figure 3: Impact of bladder capacity on dryness results.

Data from our series showed that continence following
successful BNR was excellent in 37% of patients.

Most patients (57%) had good results, 4% of patients
experienced a poor result, they had failed staged exstrophy-
epispadias repair, Repeat Bladder neck reconstruction was
performed without improvement of continence .

Mitrofanoff‘s procedure was performed in 20 patients ;
to facilitate bladder emptying ,all of them had good results.
(dryness> 2 hours)

The most common complications were bladder stone
formation (24 patients), urinary fistula (15 patients),and
stenosis of neck plasty (9 patients), Urinary infection was
encountered in 6 patients, while cystitis and asymptomatic
bacteriuria in 32 patients . Renal failure was occured in 3 cases,
2 patients were continent (>3 hours) , the first one was 19 years
old, she didn’t use the clean intermittent catheterization for
several years , and the second was lost for 3 years.

The third one had a probable aminosid nephrotoxicity.
No one of these renal failure had bladder augmentation.
Discussion

Bladder exstrophy remains one of the most challenging
conditions managed by pediatric urologists. Although rare, this
disorder imposes significant physical, functional, social, sexual
and psychological burdens on patients and families [5].

The reconstructive concept is based on the fundamental
agreement that the exstrophic bladder has the potential ability
to gain normal bladder function as a low-pressure reservoir for
urine storage, active voiding and upper urinary tract protection
after functional reconstruction [6].

Bladder functions of storage and emptying are influenced
greatly by several bladder qualities and characteristics, such
as capacity, compliance, contractility, and coordination.
Ultimately, when normal, these characteristics help provide
urinary continence [7].

Bladder Neck Reconstruction (BNR)

Numerous techniques for Bladder Neck Reconstruction
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(BNR) were described to increase outlet resistance in patients
with bladder exstrophy. The Young-Dees-Leadbetter technique
and its modifications are considered the reference standard for
BNR in children with bladder exstrophy [3].

Lottmann, et al. [8], presented long-term follow-up of
Cendron’s patients with the exstrophy complex who underwent
complete reconstruction. With the Young-Dees repair they were
able to achieve a urinary continence in 71% of male patients
and 53% of female patients. Overall, total continence was 65%
with a mean follow-up of 12 years after BNR.

In our series, all of the patients underwent Mitchell bladder
neck reconstruction technique ,we had excellent results in 37%
of patients. Most patients had good results (57%).

The more the patient is continent, the more we should be
carefull with the urinary tract dilatation and renal risk.

We found many factors influencing urinary continence
results; Gender seemed to be a factor success of BNR, we
reported 94% continent female compared to 69% male.

Bladder neck reconstruction (BNR) is a continence procedure
that is typically performed when a patient is 5-8 years of age
and has a strong desire to be continent. The patient must be
mentally prepared to commit to an intense voiding program

[2].

In our series, the patients who underwent BNR before 5
years , had more difficulty acheiving continence.

The patients who had preoperative bladder capacity of
90 ml, had good results of continence, 82 % of patients had
dryness > 2 hours, in comparison with the other patients who
had bladder capacity < 60 ml (54%) .

Concomitant bladder augmenation was performed for
patients with bladder capacity < 30 ml (15 patients), all of them
are continent because BNR over a 6 fr catheter.

Bladder augmentation using ileal pouch was used till 2011.
since then abandoned, because of risk and complications.
Mitrofanoff‘s procedure was performed in 20 patients ; to
facilitate bladder emptying ,all of them had good results
(dryness> 2 hours).

This procedure was used systematically during 2001-2002
to increase Bladder neck resistance, BNR using a 6 fr catheter
and was considered as a access to bladder.

Complications of BNR

Failed BNR: The reasons for failure of primary or secondary
BNR are numerous.

John P and Gearhart [9], In careful analysis of patients,
found 4 probable causes of failure of the bladder neck
procedures.2 patients had dehiscence secondary to infection
of BNR and complete failure to achieve continence. 5 patients
who had undergone a bladder neck procedure with a capacity
of less than 60 cc had inadequate initial capacity for the

Citation: Allah HK, Skiredj AA, Niyongere F, Rami M, Belkacem R, et al. (2020) Urinary continence :Experience of a single departement with 136 cases. Arch Urol Res

4(1): 034-039. DOI: https://dx.doi.org/10.17352/aur.000014



™ PeertechzPublications

procedure, 10 patients did not achieve sufficient resistance
and continued to leak urine after Bladder neck procedure. This
condition probably results from the fact that initial BNR was
not tight enough to allow for adequate resistance .The wide
intersymphyseal distance and soft intersymphyseal area that
make BNR difficult was another reason for failure to acheive
continence.

We think that intersymphyseal distance occurs after
osteotomy no matter , the material of fixing this led as to
abandon osteotomy , it only used for patients over 9 months or
sever dehiscence > 10 cm at redo procedure.

Bladder stones: Vesical calculus in EB repaired patients
is known to occur. Many of the stones develop on the suture
material used for the repair which is mostly nonabsorbable.
Bladder neck obstruction with resultant stasis and infection in
EB repaired patients predisposes to stone formation [10] .

In a study of 530 patients with EB, 15% developed stones;
white male population was the most commonly affected group
and most calculi formed in the urinary bladder whether native
or augmented by enterocystoplasty [4]. It was also noted that
the risk of stone formation in EB patients was associated with
operative procedures like augmentation cystoplasty and bladder
neck procedure to increase the outlet resistance; other risk
factors being urinary infection, foreign bodies, vesicoureteral
reflux and urinary stasis [10].

In our series, 15 patients had bladder stone, recurrence in 9
patients, 2 patients had neocervical staghorn calculus ; one of
them became incontinent after calculus ablation.

Predictor factors influencing urinay continence

Size of bladder template: Reasons that the bladder may
fail to increase in capacity include a small bladder template.
alteration of the collagen ratios (which causes poor bladder
compliance) and alterations at a cellular level in growth factors
responsible for bladder growth. These patients constitute a
group that is unable to achieve continence per urethra [11].

Baker and Gearhart [12], suggested if an examination
under anesthesia reveals a small (<5 ¢cm3) acontractile and no
distensible bladder, an attempt should not be made to close
this bladder, their preference is to wait and reexamine the child
at 4+6 months of age under anesthesia.

In our study, 60 % of patients whose had adequat size of
bladder template > 20 cm2, developped satisfactory bladder
capacity ( > 90 cc) at the time of Bladder Neck Reconstruction.

Initial bladder closure: One of the primary aims in the
surgical management of bladder exstrophy is to secure bladder
and abdominal- wall closure without tension. Primary bladder
closure is the first procedure (after osteotomy in indicated
cases) in a staged approach for bladder exstrophy [13]. There is
no doubt that early and successful primary bladder closure plays
a pivotal role in achieving a continent bladder in exstrophied
children. This is highlighted by the fact that patients with
successful initial bladder closure without bladder dehiscence
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and prolapse have the largest bladders at the time of bladder-
neck reconstruction (BNR) (mean capacity 79 ml), the shortest
interval between primary closure and BNR (mean 3.5 years),
the highest urinary continence rate (92%), and the shortest
interval between BNR and achievement of urinary continence
(mean 1.5 years) after primary bladder closure [13].

In our study , early bladder closure was performed in 40
patients , they had excellent result of continence (75%) Figure

50%
40%
30%
20%
10%

2 months 4 months 6 months

Figure 4: Impact of initial bladder closure on dryness results.

Failed initial extrophy closure: The consequences of
a failed primary closure are serious not only in terms of
the requirement for a redo closure, but also in terms of the
potential negative impact on the future development of bladder
capacity and continence [14].

Primary closure of bladder exstrophy tends to fail during
the immediate postoperative period by one of the following
modes : wound dehiscence, bladder prolapse, bladder outlet
obstruction, or vesicocutaneous fistula. Proper immobilization
of the pelvis as described above, along with adequate sedation
and pain control, have been shown to decrease the rate of
postoperative complications and failure of closure [15].

Anticholinergics dramatically decreased bladder dehiscence
in our experience.

In a series reference of failed exstrophy closures,122
patients had undergone repeat closure following failure,
In comparison to patients with successful primary closure,
the rates of urethral continence following successful repeat
closure were lower ; 83% success rate of BNR in children who
had successful primary closure , By comparison, only 42%
success of BNR in children who had failed at least one attempt
at closure.This disparity highlights the substantial impact of a
failed closure [16].

In our series, failed bladder closure was encountered in
15 patients, they underwent bladder closure after 72 hours of
birth.

9 patients had a subsequent dehiscence , 5 of them in spite
of osteotomy ( salter in 3 patients and pubic rami in 2)

037
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Since we started using anticholinergics and insisting on
perfect analgesia , we have less than 5% dehiscence).

Bladder capacity and compliance: Bladder functions of
storage and emptying are influenced greatly by several bladder
qualities and characteristics, such as capacity, compliance,
contractility, and coordination [7]. Several urodynamic series
confirmed the abnormal bladder profile in the exstrophy
group, with poor compliance, small capacity and unstable
contractions, which could also explain persistent incontinence
in some patients [17].

Chan, et al. [18], have shown that children with a capacity
of >85 mL have better outcomes than children with capacities
<85 mL.

In a series from North America reference using mainly the
classic Young-Dees-Leadbetter repair, reported continence,
ranging from 75% to 82%. The most important long-term
factor gleaned from the review of all these series is that bladder
capacity at the time of BNR is a very important determinant of
eventual success [18].

Eric Z [19], demonstrated that absolute bladder capacity
was the best way to evaluate which patients are candidates for
BNR after failed closure and was the only variable predictive of
successful outcome.

In our series , we occured that bladder capacity was > 90 ml
in 20% of patients and it was less than 60 ml in 42 % of them.

Enteroplasty and Mitrofanoff’s procedure were performed
if bladder capacity was < 30 ml. in the case where bladder
capacity was between 30 ml- 60 ml ; we associeted BNR and
anticholinergics . poor capacity bladders are at high risk of
urinary tract dilatation ,85 % of dilatation of urinary tract
occured in bladders of less than 60 ml of capacity , therefore
during a period we combined Mitrofanoff to BNR in 5 patients
to facilate urin drainage.

Catheterisable continent urinary diversion: Continent
Catheterizable Conduit (CCC), namely a conduit of Mitrofanoff
or an equivalent is performed to facilitate bladder emptying
clean intermittent catheterization (CIC), which protects the
upper urinary tract and improves continence by allowing a
strait BNR [18].

The continent stoma provides a means to reduce residual
urine during bladder training. Furthermore, bladder neck
reconstruction-Continent stoma is a suitable alternative
in patients with a prior failed exstrophy closure , who
have sufficient bladder growth to protect against potential
contractility issues. Patients who present with an obstructive
pattern of voiding postBNR may use the Continent stoma to
empty their bladders completely [2].

The use of intermittent bladder lavage via the catheterization
duct reduces bladder stones by 80% or more, their risk factors
are metabolic disorders, chronic bacterial colonization and
mucus production, but no study has evaluated the long-term
evolution of this practice [19].
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In our series, excellent results were reported in 76% Of
patients who underwent BNR associated to clean intermittent
catheterization , probably because BNR was very narrow ( 6 fr
catheter ) but 80% had stenosis of bladder neck.

Bladder augmentation: The size of the bladder at the time of
surgery dictates whether an outlet procedure along with bladder
augmentation and continent stoma can be accomplished, or if
the bladder neck will need to be transected, and augmentation
and a continent stoma required [20].

Despite a satisfactory initial closure, some bladders never
attain sufficient capacity for normal function. Ithasbecome clear
that multiple bladder closures, bladder prolapse, dehiscence,
bladder calculi, recurrent infections, and vesicostomy have
a negative impact on the potential of the exstrophy bladder.
Bladder augmentation is recommended in this situation.

If the patient does not respond to the initial closure,
chances for successful reconstruction without augmentation
are significantly reduced [21].

Snodgrass, et al. [3], advocated BNR without augmentation
for neuropathic incontinence, regardless of the bladder
capacity. However, it is unknown whether this concept applies
to patients with bladder exstrophy , their data had shown
that all patients who had undergone concomitant bladder
augmentation were continent using CIC. However, the long-
term complications of intestinal bladder augmentation should
be considered.

No one of our patients underwent a delayed bladder
augmentation, but most of them are prescribed anticholinergics
for years.

10 patients with dilatation undewent a cystoscopy to
eliminate a tight BNR. We withingly avoid enteroplsty for its
complications.

Urinary diversion

Achievement of urinary continence in children with bladder
exstrophy is a surgical challenge. Although numerous options
are available, none is ideal and none has predictable outcomes
in different hands. The idea of an anal sphincter-controlled
bladder substitute as a treatment option for bladder exstrophy
became a reality in the 19th century. The primary enthusiasm
was followed by disappointment owing to the serious
drawbacks of ureterosigmoidostomy, such as hyperchloremic
metabolic acidosis in 80% of patients, ureterocolic stricture
in 30%, pyelonephritis in 20%, and a delayed occurrence of
colonic carcinoma at the ureterocolic anastomotic site in 6% to
29 % Moreover, decreased linear growth and osteopenia were
reported with long-term follow-up. Currently, the procedure
and its modifications have been nearly abandoned [3].in our
series, no patient underwent urinary diversion.

Bulking agents injection

Enhancing bladder outlet resistance can theoretically be
achieved by injecting biocompatible bulking agents in the
region of the bladder neck, or lower in the urethra [17].
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The series by Duffy and Ransley [17], in 12 patients with
posterior epispadias after reconstruction of the penis showed
three successes and six improved after a mean follow-up of 10
months. The series by Lottmann, et al. [8], included a mixed
population with neuropathic bladder exstrophy, epispadias and
ectopic ureters. They reported improved continence in 46% of
those with exstrophy and an increase in bladder capacity in up
to half of them.

We still are seeking for bulking agent injections (Deflux *,
Macroplastic *).to improve continence and Volitional voiding.

Conclusion

Determinants of continence in the bladder exstrophy
population are multifactorial [22-25]. Initial adequate bladder
closure, even when delayed or repeated, pelvic osteotomy and
bladder neck reconstruction performed by an experienced
surgeon are essential. In addition, a compliant, large capacity
bladder helps achieve urinary continence. When bladder
capacity and compliance are poor, bladder augmentation with
clean intermittent catheterization is an acceptable alternative
but should be considered only when reconstruction fails and
should not be performed in a patient who is too young [8].
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