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Abstract

Introduction: To evaluate the outcome of our patients who underwent BE
(bladder exstrophy)repair without osteotomy and to determine whether they
are continent, upper urinary system functions, and complication rates.

Methods: The data of 50 patients who applied to our clinic due to bladder
exstrophy between 2010 and 2022 were analyzed retrospectively. The gen-
der of the patients, the age of the operation, the surgical interventions, the
complications detected, whether they were continent or not, and their upper
urinary system functions were recorded.

Results: The data of the 50 patients diagnosed with classical bladder exst-
rophy were evaluated and included in the study. Nine of these patients were
female, and 41 were male. The patients’ mean age was 71.2 months(6-264
months). The mean follow-up period was determined to be 70.8 months.
Bladder closure was performed in 13 of 50 patients, bladder closure + blad-
der neck repair + epispadias repair was performed in 29 patients, and aug-
mentation was performed for eight patients. Augmentation was recommen-
ded for five patients in the follow-up, but patients did not accept it. Skin
dehiscence occurred in 2 patients, and a primary suture was performed for
them. Three patients were reoperated for bladder dehiscence. During the
follow-ups, cystolithotripsy was performed in 3 patients,and csytolitotomy
was performed in 2 patients. Bladder dehiscence developed in 1 patient
after csytolitotomy, and he was operated on.25 of the 50 patients included
in the study were under five years of age. The continence status of the re-
maining 25 patients was evaluated. Fifteen (60%) of 25 patients were found
to be continent.

Conclusion: Although strong advocates of bladder exstrophy repair with os-
teotomy exist, we recommend repair without osteotomy as an easy-to-apply
and low-complication approach.
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Introduction

Bladder exstrophy (BE) is a congenital deve-
lopmental disorder of the bladder. The anterior blad-
der wall is undeveloped, and the posterior bladder
wall protrudes from the anterior abdominal wall.! The
prevalence is about 2 in 100,000 births.? The condi-
tion is seen two times more frequently in boys than
girls. However, some studies have also shown a very
high male preponderance, with male to female = 6 to
1.3

Surgical treatment of patients with bladder
exstrophy is still controversial. Some surgeons, parti-
cularly in males, recommend a single-stage repair in
the neonatal period. Conversely, other surgeons advo-
cate limiting neonatal surgery to bladder closure and
postponing epispadias repair until later in life, usually
between 6 months and 2 years.*’ It is also controver-
sial whether osteotomy should be performed during
bladder closure. The use of pelvic osteotomy to clo-
se bladder exstrophy has a long medical history. It is
widely accepted, except in the first period of neonatal
life (less than 72 hours), when osteotomies may not
be required due to the malleability of the bones in
early life.°

The primary aims of bladder exstrophy repair
are to achieve urinary continence and to ensure the
long-term preservation of the upper urinary tracts.
There is considerable variation in the surgical tech-
niques employed in BE reconstruction. It is regrettab-
le that, despite the considerable technical advances
made over the years, the effective management of this
condition continues to present a significant challen-
ge. The role of osteotomy in initial bladder closure
remains a topic of significant debate and investiga-
tion. Some authors especially emphasize that oste-
otomy should be added to repair bladder exstrophy
after the first 72 hours of life.” Some authors suggest
that the success rate concerning closure in the repair
of bladder exstrophy without osteotomy is similar to
the series with osteotomy.® In our clinic, the repair of
our bladder exstrophy cases is performed by approxi-
mating the pubic bones without osteotomy in the ne-
onatal period. After the neonatal period, the repair is
provided without osteotomy and approximating the
pelvic ring.

This study seeks to evaluate patients who
have had bladder exstrophy repair to establish whet-
her they are continent, to determine the functiona-
lity of the upper urinary system, and to identify any
complication rates who did not undergo osteotomy
(pelvic ring approximated and nonapproached).

Material and Methods

After obtaining approval from the institutio-
nal ethics committee, we retrospectively analyzed the
data of all patients who presented to our clinic with
bladder exstrophy between 2010 and 2022. Patients
with a follow-up period of fewer than six months who
were operated on for duplicated bladder exstrophy
and underwent ureterosigmoidostomy were excluded
from the study. Patients were followed up every three
months. It was recorded whether the patients were
continent or not, how many hours they stayed dry if
they had continent, whether they had fever urinary
tract infection, used prophylactic antibiotics, used an-
ticholinergics, used a clean intermittent catheter, or
not. After physical examination, biochemistry, uri-
nalysis, and ultrason are performed, bladder capacity
measurement is performed once a year, and control
urodynamics is performed when necessary. The pa-
tient’s gender, age at the time of surgery, surgical
procedures, complication rates, continence success
rate, and upper urinary system functions were docu-
mented. Although continence is defined differently in
many studies, daytime urinary continence was eva-
luated by the age of five years in our study. Patients
were considered continent if completely dry for >3
hours, with or without a clean intermittent catheteri-
zation. ° The patients were divided into three groups:
those who had the first surgery in our clinic in the first
3 postnatal days, those who had the first surgery in
our clinic after the third postnatal day, and those who-
se first surgery was performed in another center and
was unsuccessful and underwent secondary closure
by us. We performed the surgeries of all our patients
using modern staged repair of bladder exstrophy te-
chniques (MSRE).!° Primary closure was performed
in the newborn, epispadias correction at 12 months
of age, and bladder neck reconstruction (BNR) at 4-5
years of age. Bladder augmentation (BA) was recom-
mended and performed in patients with low bladder
compliance and incontinence.

Statistical analysis

All statistical analyses were performed using
SPSS version 25 (IBM Corporation, NY, USA). The
chi-square test was used for categorical comparisons.
Mann-Whitney U and Kruskal-Wallis tests were used
to analyze independent variables. A p-value <0.05
was considered to be statistically significant.
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Results

Three patients who were operated on for dup-
licated bladder exstrophy and three patients who un-
derwent ureterosigmoidostomy operation were exc-
luded from the study. Fifty patients operated on for
classic bladder exstrophy were included in the study
without gender discrimination. Nine of these patients
were female and 41 were male. The mean age of the
patients was calculated as 71.2 months (6-264 mont-
hs) SD: 65.516. The mean follow-up period was 70.8
months (6-264 months) SD: 65.057. Primary opera-
tions were performed in 13 patients in the first three
days of newborns, and 5 patients after the first 3 days
of newborns due to bladder exstrophy in our clinic.
Secondary bladder closure and complementary sur-
geries were performed in 32 patients whose first ope-
rations were performed in other centers.

Bladder closure was performed in 13 of 50 pa-
tients, bladder closure + bladder neck repair + epispa-
dias repair in 29 patients (augmentation was recom-
mended for 5 patients in the follow-up, but patients
did not accept), and augmentation was performed for
8 patients (2 girls, 6 boys). Skin dehiscence occurred
in 2 (4%) patients, and a primary suture was perfor-
med for them. Three patients (6%) were reoperated
for bladder dehiscence. During the follow-ups, cysto-
lithotripsy was performed in 3 patients (6%), cystoli-
totomy was performed in 2 (4%) patients (bladder de-
hiscence developed in 1 patient after cystolitotomy,
and he was operated on.), and stone excision from
the urethral diverticulum was performed in a patient.
Bladder closure with the staged approach is expected
to reach the appropriate age for the planned surgical
interventions in thirteen patients. 25 of the 50 patients
included in the study were under five years of age.
The continence status of the remaining 25 patients
was evaluated. 15 (60%) of the patients were found
to be continent, and 10 (40%) were found to be incon-
tinent. Of the 15 continent patients, 8 were augmen-
ted bladder patients. All patients who underwent aug-
mentation were observed to be dry. When augmented
patients were excluded, 7 (%41) of the remaining 17
patients were found to be continent. There was no
significant difference in terms of continence between
those who had only bladder closure and those who
had epispadias repair in addition to bladder closure (p
=0.79).

Expected bladder capacity for age was nor-
mal or above normal in only two patients. The mean

bladder capacity for age was -90 cc. The distribution
of the ratio of the current bladder capacity of the pa-
tients to the expected bladder capacity by age is as in
Table 1, and its median value was calculated as 55
percent.

Table 1. Bladder capacity of the patients to the expe-
cted bladder capacity by age

Bladder capacity Frequency Percent
<%10 2 % 4
%10-%25 7 % 14
%25-%50 14 % 28
%50-%75 15 % 30
>%T75 12 % 24
Total 50 % 100

Discussion

Trendelenburg said that “All the patients of
exstrophy are born with the potential of continence.”
at 1906."" Woodhouse and Kellett said that “All the
patients of exstrophy bladder are born with the poten-
tial for fertility and continence.” at 2006.'

The primary objectives of bladder exstrophy
repair are to achieve urinary continence and to ensure
the long-term preservation of the upper urinary tra-
cts. There is considerable variability in the surgical
techniques employed in the reconstruction of bladder
exstrophy.

It is regrettable that, despite the considerable
technical advances that have been made over the ye-
ars, the management of this condition remains a sig-
nificant challenge. Patients frequently report a lack of
satisfaction and a sense of profound frustration. The
outcomes of bladder exstrophy repair are often su-
boptimal, necessitating multiple specialized surgeries
and frequent hospital admissions. In traditional re-
constructive surgery for exstrophy bladder, the defect
in the anterior abdominal wall can be repaired either
with or without osteotomy, following bladder closure
and epispadias repair.

A variety of osteotomy techniques have been
described that facilitate the approximation of the pu-
bic bones to the midline, thereby providing efficient
protection of the closed bladder.'* Additionally, oste-
otomy assists in the restoration of the transformation
of the urogenital diaphragm from a rectangular to a
triangular shape, which in turn facilitates the increase
in corporal length following corporoplasty.

The role of osteotomy continues to be an im-
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portant subject in bladder closure. The preference for
osteotomy over non-osteotomy methods is based on
several factors. Firstly, the closed bladder is secured
within the reconstructed pelvic ring, ensuring stabi-
lity. Secondly, the levator ani base is positioned to
support the bladder base. Thirdly, the length of the
corpora is not lost in corporoplasty, which is an im-
portant consideration. The prevailing view is that
osteotomy is not required as an adjunct to bladder
exstrophy closure performed within 72 hours of life
due to the relatively malleable nature of the pelvic
bone. After 72 hours of life, osteotomy is strongly re-
commended by most of the authors. There are also
studies indicating that there is no difference in the
success rate of bladder closures.>®!+'® Nevertheless,
symphysis diastasis is commonly seen to recur after
the pelvic closure methods used.'” In addition, due
to complication rates, technical difficulties, and the
need for postoperative immobilization, methods wit-
hout osteotomy have begun to be preferred.

Ozcan et al. demonstrated that a notable pro-
portion of patients who underwent anterior diagonal
iliac osteotomy exhibited a recurrence of diastasis
of the pubic bones at a mean follow-up period of 34
months. '8

Only a few studies investigate pubic diastasis
following different pelvic osteotomy procedures with
adequate follow-up.'*?* Castagnetti et al. compared
prospectively patients with and without osteotomy
after initial closure. The mean recurrent pubic diasta-
sis distance does not show a significant difference in
the long term patients with and without osteotomy.?

During long-term follow-up, there were no
significant differences observed in the width of pubic
diastasis, the number of surgeries related to exstrop-
hy, incontinence rates, or the need for clean intermit-
tent catheterization for bladder emptying.?

According to Kertai et al., despite the hip
morphology specific to bladder exstrophy, long-term
hip function in adolescent adults was not impacted
after symphysis approximation without osteotomy in
infancy. The recurrence of symphysis diastasis after
this procedure was in line with the long-term results
seen after osteotomy. !’

According to a case series by Mushtaq et al.,
70 out of 74 patients (95%) achieved successful blad-
der closure through primary closure without osteo-
tomy and postoperative immobilization.'

The data of 29 patients were evaluated in the
study of J. S. Ellison et al. Continence was achieved

in 3 out of 10 patients with osteotomy and 8 out of
17 patients without osteotomy (osteotomy status unk-
nown in 2 patients); no significant correlation was
found between osteotomy and continence status.® Ah-
med et al.’s study, the continence rates were determi-
ned as 78.7%, spontaneous voided continence 17.0%.
In our clinic, the continence rates were determined to
be 41% in patients who did not undergo osteotomy,
which is consistent with the literature.?

In the study of Marco Castagnetti et al., the
data of 14 exstrophy patients were examined. Osteo-
tomy was performed on eight patients, and 4 of these
eight patients were found to be continent. Six patients
did not undergo osteotomy, and 3 of these six patients
were found to be continent. No difference was found
in continence status in patients with and without oste-
otomy (p=0.07).%

In the study by Preeya et al. 286 bladder exst-
rophy patients, 186 of whom were in the neonatal
period, were operated on by osteotomy. In 23 of the
patients who were operated on during the neonatal
period and in 3 of the patients who were operated out
of the neonatal period; bladder dehiscence was ob-
served in 26 (9%) of 286 patients who were operated
on by osteotomy.” In the study by Hofmann et al.,
bladder dehiscence was not observed in 66 patients
who underwent extrophy repair without osteotomy.?
In our series, our bladder dehiscence rate was 6%,
which is correlated with the literature.

Pelvic ring closure without osteotomy was ac-
complished in all infants with classical BE under one
week of age in our department. We do pubic approxi-
mation in children older than one week.

Conclusion

In conclusion, despite the presence of Exst-
rophy Epispadias Complex-specific hip morphology,
long-term hip function is preserved in adult and ado-
lescent patients after symphyseal approximation wit-
hout osteotomy in infancy. The pubic approximation
is significantly less invasive and more straightforward
than pelvic osteotomy.
Studies have shown that osteotomy does not affect
continence and bladder dehiscence. In our study, we
found that our results were consistent with the literatu-
re regarding continence, bladder dehiscence rate, and
the preservation of upper urinary system functions, all
of which are crucial for patients with bladder exstrop-
hy. We argue that successful bladder exstrophy repair
can be performed without osteotomy.
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