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Abstract.  Bladder exstrophy or as an erroneously known as ectopia vesica is 
a rare congenital malformation of the lower part of the abdomen and the 
genital area.  It involves the urinary bladder, abdominal wall, pubic bones 
and the external genitalia.  It requires functional reconstruction, which is 
often done as a single or in multiple stages; the aim of management is to 
preserve kidney functions, maintain urinary continence, achieve sexual 
function and near normal appearance of the external genitalia.  At King 
Abdulaziz University Hospital in Jeddah, Saudi Arabia, twelve cases of 
bladder exstrophy (the classical type) were seen and managed between 
October 1990 and December 2007.  All cases were managed in multiple 
stages.  In this paper reviewed the experience and the results obtained in the 
management of bladder exstrophy.  Out of the twelve cases, four patients 
achieved urinary continence and seven were incontinent (dry period less than 
three hours) and one late death.  Other complications were also seen and will 
be discussed during this report.  
Keywords:  Bladder exstrophy, Staged repair, Reasonable outcome. 
 
 

Introduction 
 

Bladder exstrophy is a rare congenital birth defect where the bladder wall 
is turned inside out, so that the ureteric orifices and the interior bladder 
wall are exposed. The urethra and external genitalia are not completely 
formed. The anal verge and the vagina in females appear to be displaced 
forward, in addition to widely separated pubic bones (Fig. 1).  The first 
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mention of this abnormality was seen in an Assyrian tablet from 2000 BC 
preserved in the British museum.  It was first described by Grofenberg in 
1597[1,2]. 
 

 
Fig. 1.  A classical form of bladder exstrophy. 

Bladder exstrophy was thought to occur as a result of an abnormal 
over-development of the cloacal membrane, (Marshall and Muecke)[1].  
The abnormality occurs in a range of spectrum, from epispadias to 
cloacal exstrophy [3].  The estimated incidence of bladder exstrophy is 
1:30000-1:50000 live births with a 2:1 male/female ratio.  There is no 
clear evidence for genetic predisposition of this anomaly, however, it can 
re-occur in the same family by a ratio of 1:100 and there is 500 times 
greater chance of having bladder exstrophy in the offspring of individuals 
having bladder exstrophy or epispadias than in the general population[1].  

Bladder exstrophy can be associated with other anomalies like 
spinal defects, but in general they are confined to structures around the 
open bladder and urethra as vesicoureteric reflux, inguinal hernias, 
undescended testes, rectal prolapse, and foreshortened penis in males and 
stenosed vagina with bifid clitoris in females.  The upper urinary tract is 
usually spared.  The main problems associated with this abnormality are:  
Skin irritation from continuous uncontrolled urine leakage and ascending 
urinary infection.  It is managed surgically in a single or multiple stages. 
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These involved closure of the bladder and abdominal wall defects, 
tightening of the bladder neck, and genitoplasty.  The procedures can be 
facilitated by pelvic osteotomy[4]. The overall results of the surgical 
management are still beyond satisfaction with no definite solution and 
urinary diversion in some cases are warranted[5,8]. 
 

Materials and Methods 

Between October 1990 and December 2007, twelve cases of 
classical bladder exstrophy were seen and managed at King Abdulaziz 
University Hospital (KAUH) Jeddah, 9 males and 3 females.  Four 
patients presented at birth; five at age between 5 and 20 days; three 
patients presented late at the ages of 6 months, 18 months and 2 years.  
Several associated anomalies were seen in these patients, they are 
summarized in Table 1. 

Table 1.  Associated anomalies. 

Associated Anomalies No. of Cases 
Bilateral inguinal hernia 2 
Right inguinal hernia 1 
Undescended testes 1 
Duplex ureter 1 
Ventricular septal defect 1 
Microtia 1 
Nystagmus 1 
Single kidney 1 

All were managed in planned three stages.  In the first stage, 
functional closure of the bladder wall with tightening of the bladder neck, 
Young-Dees-Leadbetter technique. No osteotomy was added for those 
presented before three days (Fig. 2), whereas bilateral iliac osteotomy 
with external fixation was done for those operated after the age of three 
days (Fig. 3).  

The second stage was done between 2 to 3 years of age.  In this 
stage, reimplantation of the ureters (Cohen type) are done, based on the 
results of the preoperative evaluation by intravenous pyelogram (IVP) 
and micturating cystogram for the presence of vesicoureteric reflux. 
Additional bladder neck tightening for the outlet was added if the closure 
pressure was less than 40 cm of water. 
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Fig. 2.  Closure without osteotomy, done in an ifant 2 days old. 

Fig 3.  Closure with osteotomy and external fixation. 

Bladder augmentation is done if bladder capacity is less than 60 ml 
with continuous dribbling of urine.  This procedure, in three of this 
study’s cases was done: one male patient had ileocystoplasty and two 
females had cecocystoplasty with exteriorizing the appendix for 
intermittent catheterization (Mitrofanoff procedure). 
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In the last stage, epispadias repair and genitoplasty were done; this 
will be after 2 years from the last procedure. 

Results 

All patients in this study, with bladder exstrophy had undergone all 
the steps of the procedures. 

One patient had complete failure of the initial repair, but responded 
well after repeating the procedure with bilateral iliac osteotomy a year 
later; she was initially operated on at the age of seven days without iliac 
osteotomy.  

Vesicoureteric reflux was found in eleven patients, bilateral in nine, 
one with refluxing duplex system.  All had re-implants. 

Three patients were found to have dribbling of urine with small, 
non-compliant bladder; the bladder capacity was less than 40 ml so 
augmentation ileocystoplasty in one, and cecocystoplasty with external 
diversion through the appendix (Mitrofanoff appendicovesicostomy) in 
two were done (Fig. 4).  One initially did well with clean intermittent 
catheterization of the exteriorized appendix, but her renal function 
deteriorated and eventually she died at the age of nine. 

Out of the eleven patients who survived, good results were seen in 
four patients (dry period more than 3 h).  They were able to empty their 
bladder spontaneously by supra pubic pressure, the rest were not, the dry 
period was less than two hours.  All cases had their renal function 
preserved. 

 

 
Fig. 4.  A female patient’s appendix catheterized by the Mitrofanoff procedure. 
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The cosmetic appearance looks fair with foreshortened penis in 
males and thick midline scar in both sexes.  Erection and fertility could 
not be assessed at this stage, it needs further follow-up. 

In this study, the mean follow up is 9 years and 3 months. 
Few complications were seen and are summarized in Table 2. 

All these complications were dealt with individually by closure of 
the fistula, urethral dilatation, and operative removal or extracorporeal 
shock wave lithotripsy for the bladder and kidney stones.  

Table 2.  Post operative complications. 

Type of Complications No. of Cases 
Urinary fistula 4 
Urethral stricture 3 
Bladder stone 4 
Bilateral Kidney  stone 1 
Failure of initial repair 1 
Death 1 

Discussion 

The history of the treatment of bladder exstrophy goes back to 
1849, where several attempts were made in the management of this 
anomaly, starting from the application of urinary receptacles by Mackay 
to various forms of diversion, like ureterosigmoidostomy by Sym in 
1852.  Then, the urinary diversion with mucosa-to-mucosa uretero-colic 
anastomosis and tunneling the ureters, were done by Nesbit and 
Leadbetter.  In 1950 continuous efforts and several techniques were 
described both in terms of reconstruction and diversion aiming to 
overcome the problems associated with VU reflux, small bladder 
capacity, incompetent bladder neck and urinary sphincters, pubic bone 
diastases and epispadias[1,2]. 

The objectives of the treatment are; closure of the bladder and 
abdominal wall, maintain urinary continence with preservation of kidney 
functions, reconstruction of functional and cosmetically acceptable 
external genitalia[6].  

The surgical treatment of bladder exstrophy can be achieved in a 
single or multiple stages with increasing preference towards the staged 
approach[7-9].  Internal urinary diversion to the sigmoid colon and 



Staged Management of Bladder Exstrophy  35

reconstruction of the external genetalia was reported, but it is usually 
associated with several complications particularly those associated with 
metabolic disturbances and inability to control bowel motions[10].   
External diversion with augmentation cecocystoplasty (Mitrofanoff) 
particularly when the bladder template is small, it may be a reasonable 
option to avoid control[11].  

The management in this study’s cases went through, in multiple 
stages because of the reported increasing success when staging the repair.  
A failure of one step could lead to entire failure, in addition to the length 
of the procedure[8, 9, 12]. 

There are three factors to be taken during management, they are; 
continence, protection of the kidneys and the cosmetic appearance of 
functional genitalia. 

Continence depends on the size of the bladder and bladder outlet 
resistance.  The apparently small bladder could be closed primarily 
without augmentation in the majority of the present study’s cases, and it 
would eventually distend depending on the intravesical pressure and 
outlet resistance[13].  This is facilitated by approximating the pubic bones 
and reconstructing a bladder outlet between 2.5 and 3.5 cm in length. 

Pubic bones can easily be approximated by interrupted sutures 
through the pubic bones in neonates before three days of age. After that, 
pelvic osteotomy with external fixation should be applied to avoid 
disruption and tear of the stitches.  Pelvic osteotomy also facilitates 
abdominal closure and allows the levator ani and Puborectalis muscles to 
lend potential support of the bladder outlet, thereby adding resistance to 
urinary outflow[14, 15]. 

Being familiar with the posterior iliac osteotomy, this procedure 
was operated on all cases after three days, except one who had a failure 
of repair. 

Deterioration of renal functions may result from ascending 
infection and vesicoureteric reflux; it can be prevented by early closure, 
ureteric reimplants and avoiding severe outlet resistance during bladder 
neck reconstruction. 
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Penile lengthening and bladder neck tightening, continent 
procedure had been incorporated during the first stage with maintenance 
of the closing intravesical pressure “between 40 to 50 cm of water”[16]. 

The size of the bladder might be small initially and bladder 
compliance can be further reduced as a result of frequent dissection.  
Those factors play a major role in continuous dribbling and incontinence.  
In such cases, augmentation cystoplasty would be indicated.  Various 
parts of the gastro intestinal tract can be utilized for augmentation, as the 
greater curvature of the stomach, a segment of ileum, a patch of colon or 
the cecum.  Each has its own drawbacks, however, the advantage of 
cecocystoplasty utilizing the appendix for intermittent catheterization is 
of great advantage[17, 18]. 

The patients in this study with fair and poor results could have a 
better outcome with strict CIC compliance, as they had good bladder 
capacity (> 70 mL) with mean urethral length of 2 cm and mean 
intravesical closure pressure with 40 cm of water at bladder closure. 

Although, penile erection and fertility cannot be assessed at this 
stage, penile length looks fair in most cases, with mean penile length 4 
cm. 

Conclusion 

There is no fixed on standard treatment of bladder exstrophy, but in 
common with other reports and larger series, it seems that staged 
reconstruction is an appropriate approach; it can avoid an entire failure. 
Pelvic osteotomy should be done for all cases to be operated after 72 hrs. 
Augmentation of the bladder can be deferred until a later stage after 
ureteric reimplants, thus a complete evaluation can be made to avoid 
metabolic complications. 

Prolonged follow up is recommended to see the functional results 
of this study’s repair. 
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 العلاج المرحلي لحالات بروز المثانة البولية

  جمال صديق كمال
  ، جامعة الملك عبد العزيز ، كلية الطب قسم الجراحة

 المملكة العربية السعودية ، جدة

المثانة البولية   بروز ،د العيوب الخلقية النادرةحمن أ  .المستخلص
. اجرةهما يسمى بالمثانة ال وإلى الخارج في منطقة أسفل البطن أ

 ،ففي هذه الحالات لا يكتمل نمو الجدار الأمامي للمثانة البولية
الأعضاء التناسلية  البطن، وعظام الحوض، مع عدم التحاموجدار 

ويتطلب علاج هذه الحالات التدخل  ،الخارجية مع بعضها البعض
الجراحي الذي يهدف إلى ترميم وإعادة تأهيل وظيفي للأجهزة 

ها في مرحلة واحدة أو والتي عادة ما يتم إجراؤ ،ة والتناسليةالبولي
، ف منها المحافظة على وظائف الكلىالهد ،على عدة مراحل

وتحسين القدرة على التحكم في خروج البول والقيام بالوظائف 
 ١٩٩٠فيما بين العام .  الجنسية مع المحافظة على الشكل الخارجي

متابعة وعلاج اثني عشرة حالة مثانة هاجرة  تتم م٢٠٠٧ والعام
جميع هذه الحالات تم . في مستشفى جامعة الملك عبد العزيز بجدة

 ههذ وتم استعراض. علاجها جراحيا على ثلاثة مراحل رئيسية
 ،لتي تحصلنا عليهاما النتائج اأ. لتي قمنا بهاالخطوات الجراحية ا

عدم و ،ى فقطفكانت حصول تحكم في التبول عند أربعة مرض
 ، وحالة وفاة واحدة فقط،القدرة على التحكم عند سبعة مرضى

  .تطرق لهاال تموكانت هناك مضاعفات أخرى أثناء العلاج 
 


