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Start End Topic Speakers 

14:30 14:35 Introduction Giovanni Mosiello 

14:35 14:50 An Overview From the Pediatric Urologist Prospective: 
Neurogenic Bladder, Posterior Urethral Valves, Bladder 
Exstrophy, Anorectal Malfromations, Guidelines 

Jian Guao wen 

14:50 15:05 Stoma: Indications and Concerns For Mitrofanoff and Malone Mario De Gennaro 

15:05 15:20 How to Manage Boys Operated Forposterior Urethral Valves 
and Severe Hypospadia 

Selcuk Yucel 

15:20 15:30 The Bladder Reservoir and the Outlet: Role of Bulking, Sling, 
Artiphicial Sphincter and Surgery for Continence 

Mario De Gennaro 

15:30 15:40 Surgery For Continence Giovanni Mosiello 

15:40 15:45 Bowel Management Giovanni Mosiello 

15:45 15:55 Questions None 

15:55 16:00 Take Home Message Giovanni Mosiello 

 
Speaker Powerpoint Slides  
Please note that where authorised by the speaker all PowerPoint slides presented at the workshop will be made available after 
the meeting via the ICS website www.ics.org/2017/programme Please do not film or photograph the slides during the workshop 
as this is distracting for the speakers. 
 
Aims of Workshop 
Spina bifida, bladder exstrophy/epispadia, posterior urethral valves, hypospadia and anorectal malformations are surgically 
managed in childhood but all these patients require life-long urological care for the treatment of continence. There are critical 
aspects to define: 
- Correct management in childhood to avoid procedure that impair adult life. 
- Transition out of childhood, actually confusing. 
- Lack of knowledge in paediatric and adult health care professionals, about adult life problems and congenital pathologies 
respectively. 
The objectives of workshop are to offer an overview with practical suggestions for best practice management of bladder and 
bowel incontinence in the above pathologies. 
 
Learning Objectives 
- Correct management in childhood to avoid procedure that impair adult life aspects, 
- Define  common knowledges between  pediatric and adult health care professionals about adult life problems and 
congenital pathologies respectively 
- Focus on transition out of childhood: who should manage the mature pediatric urology patients? 
 
 
Learning Outcomes 
This workshop is defined for a multidisciplinary participation- different health care professionals involved in continence care of 
young adults operated for congenital malformations impairing daily life. The partecipants will receive suggestions to use  in their 
clinical practice (university hospital, hospital, outpatient clinic,eg) in order to recognize what has been done previously, correct 
or not, and how to perform a correct approach to these patients based on EBM data. 
 
Target Audience 
Urologists, paediatric urologists, surgeons, pediatric surgeons, nurses, physiotherapists, paediatricians, continence advisors 
 
Advanced/Basic 
Advanced 
 
Suggested Learning before Workshop Attendance 
S. Tekgul, H.S. Dogan, E. Erdem, P. Hoebeke, R. Kocvara, J.M. Nijman, C. Radmayr, M.S. Silay, R. Stein, S. Undre. Management of 
neurogenic bladder in children. In Guidelines on Paediatric Urology, European Society for Paediatric Urology, European 
Association of Urology, chp, 3K, pp 36-41, 2015.  
 

http://www.ics.org/2017/programme


 Nijman R., Tekgul S., Chase J., Bael A., Austin P., von Gontard. Diagnosis and management of urinary incontinence in childhood. 
In Incontinence., Abrams P., Cardozo L., Khoury S., Wein A., 5th ed., Ch. 9, 5th ed. pp. 729-825, 2013.    
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An Overview From the Pediatric Urologist Prospective: Neurogenic Bladder, Posterior Urethral Valves, Bladder Exstrophy, 
Anorectal Malfromations, Guidelines 
Jianguo Wen, MD, PhD, Professor 
The Pediatric Urodynamic Center, First Affiliated Hospital of Zhengzhou University 
Zhengzhou, China 
 
Neurogenic bladder (NB), posterior urethral valves (PUV), bladder exstrophy (BE), anorectal malfromations (ARM) are most 
common confronted during the pediatric urological practice. Detailed urodynamic study (UDS) is vital to assess the results and to 
plan subsequent treatment for these entities. This paper provides an overview of these diseases from UDS prospective.  
 
Neurogenic bladder 
NB results from a variety of abnormalities of the central or peripheral nervous systems and contributes to various forms of lower 
urinary tract dysfunction (LUTD). In children, the spinal level and extent of congenital lesion are poorly correlated with the 
clinical outcome. UDS and functional classifications have therefore been more valuable for defining the extent of the pathology 
and planning treatment in children. The treatment protocol mainly depends upon an UDS. These urodynamic parameters 
include bladder capacity, the intravesical filling pressure, the bladder leakage pressure, the presence or absence of reflex 
detrusor activity; the competence of the internal and external sphincteric mechanisms, the degree of detrusor sphincter 
dysnergia (DSD), the voiding pattern and the post-voiding residual urine volume.  
 
Posterior urethral valves 
PUV is life-threatening congenital anomalies. Bilateral hydroureteronephrosis and a distended bladder during prenatal 
evaluation, a thick-walled bladder and a dilated posterior urethra are suspicious signs of PUV. Voiding cystourethrogram (VCUG) 
confirms a PUV diagnosis. A secondary reflux is observed in at least 50% of patients with PUV. Following surgical treatment, 
patients require close follow-up to detect and monitor for bladder dysfunction that may lead to renal injury by video UDS adds 
the benefit of fluoroscopy to simultaneously image the urinary system. The synchronous evaluation of structure and function 



provides insight into the correlation and causation of detected anomalies. The utilization of VCUG and UDS is similar but not 
identical to VUDS.  
 
Bladder exstrophy 
BE is characterized by an infra-umbilical abdominal wall defect, incomplete closure of the bladder with mucosa continuous with 
the abdominal wall, epispadias, and alterations in the pelvic bones and muscles. Even before bladder neck reconstruction, UDS 
can be predictive for detrusor function and the ability of the bladder to increase in size without high intravesical pressures and 
also the application of anticholinergic therapy to enhance bladder volume. Following bladder neck reconstruction, urodynamic 
assessment provides an objective correlation with the clinical assessment of continence. It also helps in planning 
pharmacotherapy for elimination of uninhibited detrusor contractions, improving bladder compliance and reducing intravesical 
pressures.  
 
Anorectal malformations 
ARMs involves the distal anus and rectum as well as the urinary and genital tracts. Renal agenesis, vesicoureteral reflux, 
uninhibited detrusor contractions, poor compliance of the bladder or incomplete bladder emptying and NB are the most 
common urinary system malformations associated with ARM. Early and repeated UDS is mandatory to detect as earliest as 
possible the onset of deterioration before irreversible neurological damage has occurred. UDS are of limited value in the 
preoperative setting but are useful in the follow up of ongoing urological dysfunction postoperatively in patients with ARMs.  
 
 
Stoma: Indications and Concerns For Mitrofanoff and Malone 
Mario De Gennaro 
 
Continent stomas gained favor in pediatric and adolescent management of urinary and fecal incontinence, as well as in cases of 
neuropathic bladder/bowel and of chronic obstinate constipation (obstipation). The relatively easy-to-create conduits, utilize 
segments of the large or small bowel, (appendix for the Mitrofanoff’s and for Ace-Malone and small bowel for the Monti’s 
stoma), which are intended to be continent and easy to access for the patient or, in case of severe limitation in dexterity, for the 
care-taker. Both stomas’ have a common goal which is to keep the bladder ad bowel as empty as possible, to avoid damage to 
the kidney, to the bowel wall and to reduce the risk of urinary leak, soiling of feces and/or increase in the severity of the fecal 
retention. The Mitrofanoff or Monti stomas, are created, in the large majority of cases, during a bladder augmentation 
enterocystoplasty, or more rarely not in association with the augmentation. The catheterizable channel is positioned at the level 
of the groin or, at the level of the umbilicus. The latter position is preferred by teen-agers and even more so, by female patients. 
The Ace/Malone is usually positioned at the level of the RIF. The utilization of suprapubic catheters for intermittent emptying 
and of the “spring” percutaneous cecostomy, for the application of the same emptying protocol guaranteed by the Mitrofanoff 
and by the Ace/Malone techniques, have been considered and utilized during the last 2 decades, to avoid major open or 
laparoscopic surgery, but have never gained great interest by neuro-urologists or pediatric surgeons, after the initial hopes and 
enthusiasm. Whilst continent stomas are and remain a main tool for the management of urinary incontinence or bladder 
emptying especially in cases of Neuropathic Bladder, valve bladder, bladder extrophy, after bladder neck closure, in recent years 
the number of Ace-Malone procedures in children and adolescence has reduced, thanks to the improvements in the 
conservative management of fecal incontinence and obstipation or fecal impaction with oral disimpaction and rectal wash-out 
systems. Moreover, continent stomas’ are not complication-free, (e.g. perforation, dehiscence, stenosis, infection; etc.). One of 
the most common complication of the continent stomas is to not be continent from the time of its creation, or soon after. 
Medium or long-term occurrence of urinary or fecal leak also affect the final outcome and quality of life of the patients. The use 
of bulking agents and ultimately, a re-do procedure have to be performed in a timely fashion, to avoid returning completely to 
the initial condition. Dermatitis, strictures, psychological compromise and changes of the perception of self, are at risk in 
patients undergoing the mitrofanoff’s procedure. The recent introduction of laparoscopic urological procedures in pediatric 
practice has found interest in renal and vesical procedures. It is foreseen that less invasive techniques will become more and 
more present, in the near future, providing more satisfactory emptying of the bladder and bowel reservoirs, while guaranteeing 
no urine or fecal leak and an acceptable quality of life. 
 
How To Manage Boys Operated for Posterior Urethral Valves and Severe Hypospadias 
Selcuk Yucel, MD 
 
Congenital urological diseases may affect the future adult life depending on the nature of the disease and the treatment. 
Posterior urethral valve and hypospadias are two major congenital urological diseases that may significantly alter the physical 
and psychological well-being of an adult.  
Posterior urethral valve can be diagnosed with renal failure, urinary tract infections, hydronephrosis and lower urinary tract 
dysfunction. A proper posterior urethral valve ablation may improve the bladder cycling  to prevent hydronephrosis, high 
residuals in urinary bladder. However, worsening the renal , bladder storage and voiding function may be due to rest urethral 
valve, urethral stricture, bladder neck hypertrophy, hostile bladder, aperistaltic upper urinary system, renal dysplasia and valve 
bladder syndrome. Control cystoscopy to check for valve and stricture presence is very critical before starting urodynamics. 
Identifying a hostile bladder with voiding problems is another critical step to start clean intermittent catheterization through 
urethra and catheterizable channels and medication/bladder surgery to decrease bladder pressure and increase bladder volume. 



It is common to observe an underactive bladder with high bladder residuals in posterior urethral valve adolescents related with 
long term anticholinergic use or myogenic failure. Children with renal dysplasia can be prepared for renal transplantation with a 
very comparable long term renal function. Posterior urethral valve is a very distinctive  disease requiring  specific medical 
attention during transitional age. 
Hypospadias is a disease with a relatively higher incidence compared to four decades ago. Particularly posterior hypospadias is a 
very challenging disease requiring surgical skills and experience. Obstructed voiding may be associated with a cosmetically very 
acceptable penis following hypospadias repair. However, urofowmetrics with poor sream may improve after puberty in repaired 
hypospadias. High bladder pressures should be suspected  in poor streamers and should be followed up properly to prevent 
detrusor and renal problems. Improper skin flaps and grafts may also end up with stones or hair in the urethra. Hematuria, 
urinary tract infections and dysuria symptoms should raise suspicion on such pathologies. Self-esteem and other psychologic 
problems are also not uncommon in adolescent and adult repaired or unrepaired hypospadias.  
 
The Bladder Reservoir and the Outlet: Role of Bulking, Sling, Artiphicial Sphincter and Surgery for Continence 
Mario De Gennaro 
 
Injection of a bulking agent into the bladder neck area as a primary treatment of bladder outlet incompetence is a very 
commonly performed procedure in the past year . Some authors suggest to perform urodynamics before the treatment in order 
to select patients ( De Gennaro) , other considered urodynamics not useful (Lotman). 
The results are scant at the follow-up in all series anyway  and the procedure is not recommended because of low success rates. 
Neverthless  bulking agents in bladder neck are used and  could be useful in selected patients  and permits to gain time until 
puberty in mild form. 
 
Many surgical approaches have been described for increasing bladder outlet resistance to achieve continence, however  
long‐term results are lacking. Stress incontinence due to sphincter incompetence is most commonly managed with an 
abdominoperineal puboprostatic autologous fascial sling procedure in boys and a transvaginal autologous fascial sling procedure 
in girls. The success rate for dryness or improved continence is variable, 25–100% according to different series where in some 
cases bladder augmentation or Mitrofanoff procedure have been associated. Synthetic suburethral slings can only be used in a 
tension free mode, due to risk of erosion. Some authors report good results either in male either in female. Anyway in 
neurogenic stress incontinence a firmer suspension is needed, making synthetic slings inappropriate. Currently, there are no 
reports describing long‐term results of the synthetic suburethral slings, and its use in a very young population should be avoided 
and performed after puberty.  
 
Several Bladder neck reconstruction procedure have been described . The results are high in terms of continence , where more 
long is the reconstructed bladder neck , higher is effective for continence. Anyway surgeons must consider that this increase the 
risk for upper tract and bladder augementation is often required. Bladder neck reconstruction can be performed today with 
laparoscopic technique , as described by Chrzan with “U2 t be dry procedure “ and with robotic.  
 
Artiphicial sphincter (AMS)  has been considered as the most effective solution, and AMS seems really effective in selected 
patients, efficacy rates for complete dryness between voids vary between 56% and 91%. following insertion of the artificial 
urinary sphincter, the revision rate is anyway very high, about 1/3 require reoperation and device removal due to erosion is 
commonly described in children. Approximately half of the individuals able to empty before insertion of the artificial sphincter 
can do so afterwards, however, bladder dynamics can change postoperatively. Actually, AMS is suggested only in adolescents, 
post puberty or young adults. Up to 5 years later augmentation cystoplasty may be required in33% of patients in order to 
minimize the effect of this change on kidney drainage and function. 
 
Dryness may also be achieved by closing the bladder neck combined with a cathetarizable stoma. Complications after a bladder 
neck closure have been reported in up to 31% of cases, with 15% developing vesicourethral fistula. Persistent leakage, more 
UTIs, stone formation, bladder perforation, and deterioration of the upper urinary tract have also been reported after bladder 
neck closure especially when CIC regularity is neglected. 
 
Surgery for Continence 
Giovanni Mosiello 

 
In some cases the treatment of urinary incontinence requires a surgical treatment. 
In patient with congenital malformations or neurogenic bladder the treatment is often tailored on the own clinical situation of 
the patient . The advantage to define a specific best treatment in different clinical situation present anyway the disadvantage 
that is difficult to compare the different series, resulting in scant evidence results. First worldwide accepted criteria is to perform 
surgery always after failure of all conservative treatment failure. Second one surgery must be mini-invasive as possible 
respecting anatomy and avoiding major surgery in very young children, this according to the physiological amelioration of 
continence after puberty, then as obvious consequence is better to avoid some continence procedure before puberty as 
artiphicial sphincter. Third one the surgical procedure must can improve continence or preserve renal function but the clinical 
results are not always related to resulting quality of life. 



Last but not the least as in hydraulic the surgical procedure on the outlet will increase the bladder pressure with risk for the 
upper urinary tract, and a careful patient selection must be performed considering surgery for major reconstruction in order to 
avoid unnecessary surgical procedure as well as the need of new surgery after  few years in order to preserve upper tract. 
Surgery for continence could be performed: 
- To increase reservoir 
- To increase outlet resistance 
- To permit catheterization 
- To derivate  
 
Bladder augmentation 
 
When medication has failed to decrease elevated end filling detrusor pressure, or creates troublesome side effects, bladder 
augmentation may be indicated. Detrusor myectomy, or detrusorectomy,‘‘auto‐augmentation,’’ shows a success rate of 
approximately 50% with respect to bladder compliance and capacity in neurogenic bladders. This procedure has been very 
popular in the past but was replaced , as miniinvasive procedure by botulinum toxin injection. Recently gained new popularity 
thanks to laparoscopic procedure. Ileocystoplasty is more commonly performed, but carries the risk of postoperative intestinal 
obstruction, mucus retention, increased rate of stone formation, and electrolyte imbalance. The risk of complication or 
effectiveness is the same either with ileum or with sigma and the choice is related to surgeon’s preference and experience. The 
risk of secondary malignancy of the augmented bladder is increased, although less than 20 cases have been described 
worldwide. 
Augmentation may be combined with ureteral reimplantation, bladder neck tightening (sling 
suspension, bladder neck reconstruction, artificial sphincter implantation) or the creation of a 
continent catheterizable urinary stoma (Mitrofanoff, Monti). As bladder augmentation lowers 
bladder pressure, diminishing or abolishing vesicoureteral reflux, ureteral reimplantation should 
only be performed in cases where high grade reflux occurs at low bladder pressure. Similarly, as 
bladder augmentation will improve continence, only patients with low leak point pressure need 
reinforcement of the bladder outlet. Urodynamic testing will determine surgical options. Bladder replacement instead 
of augmentation may be appropriate in cases of bladder exstrophy where use of native bladder 
tissue is impossible. The use of tissue engineering is still far from a clinical use and this treatment can not be considered in the 
next 10 years. 
Derivation 
Ileal conduit (‘wet deviation’) is no longer indicated except in case of severe mental disability  or 
severe renal dysfunction and no options for bladder reconstruction. 
 
Bowel Management 
Giovanni Mosiello 
  
Bowel dysfunctions, constipation and incontinence, are common conditions in paediatric population resulting often in a negative 
impact on Quality of life . Different bowel management program are used ranging from conservative treatment (dietary, 
laxatives, rectal suppositories) to mini-invasive ( transanal irrigation) until invasive treatment ( Malone anterograde continence 
enema or sacral neuromodulation). The treatment of bowel dysfunction has been changed in the past 10 years by the 
reintroduction in daily clinical practice of a transanal irrigation (TAI  
 
Patient population:  
 
 Anorectal malformation  
Patients with ARM necessitate a bowel reconstruction. ARM is often associated to spine defect and BD could be the result of 
both. To insure continence and bowel emptying, a regular program for colon cleaning is necessary for most of patients either 
temporarily or life-long. Peña first introduced a specific BM, mainly based on the irrigation of colon with different solutions. This 
procedure is  time consuming and variably tolerated by patients and caregiver. For these  patients, the effectiveness of BM is 
significantly related to the improvement of quality of life (QoL).  
 
Spina Bifida 
Children with congenital or acquired spinal cord injury (SCI) present commonly with BD, requiring  a life-long prolonged BM: in 
myelominingocele (MMC) abnormal defecation is present in 68%  . Thirty-nine percent of patients with SCI reported BD has a 
negative impact on their QoL  . Until now the care of BD has been underestimated and still empirical compared to the 
management of bladder dysfunction.  
 
Options for Bowel Management  
Fluid intake and diet  
Physical activity 
Medications 
Anal/rectal stimulation and Manual evacuation 



Suppositories and micro-enemas 
 Anal plug 
Abdominal massage and Biofeedback 
 
TAI   
 Sacral nerve modulation (SNM), Tibial nerve stimulation (PTNS), Transcutaneous electrical nerve stimulation (TENS), 
Surgical options 
 
Conclusions 
 
The treatment of BD  significantly affects the family and caregivers quality of life and has a high social cost. Before the use of  TAI 
surgical procedures were common: percutaneous cecostomy, bowel resections, permanent stomas and Malone procedur. This 
procedure is effective in the long-term management of neurogenic bowel but the complications and re-exploration rates are 
high  The percutaneous cecostomy  was widely used before the introduction of  laparoscopic Malone. The permanent stoma is 
the most invasive and definitive alternative, but its’ use should be limited only to selected children.  
TAI  is an effective method  for bowel management. It is easy to perform and inexpensive. However can be associated with 
abdominal cramps, shivering, electrolyte imbalance, and with more severe but rare complications: systemic reactions to 
irrigation solutions and rectal perforation .  Different solutions, probes and modalities have been described. In the last teen 
years new systems providing advanced, more effective, and safe irrigation have been introduced. This advanced TAI 
revolutionized the BM in adults and children. The critical point remains the selection and indication. In order to improve the 
efficacy TAI treatment should be individualized to each patients .  A structured standardized approach to the treatment of 
constipation and fecal incontinence improves symptoms, quality of life and decrease hospital readmissions. The BM should be 
tailored in each individual patient. A correct BM remains multidimensional in TAI era too. 
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Teaching Module

International Continence Society
Teaching Module

W27: ICS Core Curriculum (Free): Children and Young Adults Workshop Co

mmittee on Transitional Care for Continence in Congenital alformations.

An Overview From the Pediatric Urologist Prospective: N
eurogenic Bladder, Posterior Urethral Valves, Bladder Exs

trophy, Anorectal Malfromations, Guidelines

1. Jian G Wen MD,Ph.D,  2. Giovanni Mosiello

1. Pediatric UD Center, First Affiliated Hosptial

Zhengzhou University, China

2. Neuro-Urology Clinical and Research Unit, Paediatric Hospital Bambi
no Gesù, Rome, Italy

Teaching Module

Introduction 

➢Neurogenic bladder (NB) , Posterior Urethral Valves (P
UV), Bladder Exstrophy(BE), Anorectal Malfromations 
(ARM) are most common confronted during the pediatr
ic urological practice. 

➢Bladder dysfunction in these entity shows more or less 
the voiding dysfunction. This lecture  provides an overv
iew of these diseases from the urodynamic prospective.

Teaching Module

Intravesical i
nstillation

6F double lum

en catheter 

Pabd

Pves

Vinfus

Pabd

Pressure sensor

Water pump

Bladder pressure and ab
dominal pressure simulta
neously

Cystometry is 
more and

more popular

Cystometry in children

Pves

Flowmeter

CystometryUrodynamic study

Teaching Module

尿道压

尿流率

逼尿肌压

直肠压

膀胱压

尿道压降低

逼尿肌无收缩

Synchronous bladder and 
urethral pressure measurement

Urethral instability

Voiding at supine po

sition

Voiding at standing 

position

Teaching Module

Wensen catheter fixator 

Synchronous bladder and 
urethral pressure measurement
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Teaching Module

Video Urodynamic St
udy

Teaching Module

Posterior Urethral Valves

Anorectal Malfromations

Bladder Exstrophy

Neurogenic Bladder

overview:  outline

8

Teaching Module

Neurogenic Bladder (NB)

➢ NB results from a variety of abnormalities of the c
entral or peripheral nervous systems contributes t
o various forms of lower urinary tract dysfunction.

➢ Myelodysplasia is common reason.

Spinal Dysraphi
sm

Teaching Module

➢ The spinal level and extent of congenital lesion are 
poorly correlated with the clinical outcome

➢ Urodynamic studies are very valuable  for defining t
he extent of the pathology and planning treatment 
in children.

NB

Vinfus

ml
0

200

Pdet

cmH2O
0

30

Pves

cmH2O
0

30

Pabd

cmH2O
0

30

EMG

uV
0

200

Vura

ml
0

200

Qura

ml/s
0

10

Voiding Cystometry#1

65 s 02:06 04:16 06:26 08:36 10:46 12:56 15:06

c FD ND SD c

CC

c

Teaching Module

NB
Guidelines for urodynamics 

and uroneurophysiology tes

ts in NB-EAU

Teaching Module

➢ Important  urodynamic parameters
 Bladder capacity and intravesical filling pressure;

 Intravesical pressure at the moment of urethral leakage;

 Presence or absence of reflex detrusor activity;

 Competence internal and external sphincteric mechanisms;

 Degree of coordination detrusor and sphincteric  

mechanisms;

 Voiding pattern and post-voiding residual urine volume;

 VUR

NB
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NB
The European Association of Ur

ology (EAU)–Madersbacher clas

sification system.

Teaching Module

NB

Vinfus

ml
0

200

Pdet

cmH2O
0

50

Pves

cmH2O
0

50

Pabd

cmH2O
0

50

EMG

uV
0

100

Vura

ml
0

200

Qura

ml/s
0

10

Voiding Cystometry#3

45 s 00:21 01:51 03:21 04:51 06:21 07:51 09:21

FD

c

ND CC c

Pdet

Pves

Pabd

Voiding phase     

Acontractile detrusor in a child with neurogenic bladder; urinatio
n achieved by abdominal pressure 

Teaching Module

NB

Video UDS provides more information of function and morphology. 

Teaching Module

NB
Management guid

ed by UD

anticholinergic 
drugs

Injection of bot
ulinum toxin

clean intermitt
ent catheterizat

ion
Surgical pro

cedures

Electrical s
timulation

Toilet training

Teaching Module

➢ PUV is life-threatening congenital anomalies. 

➢ PUV are found in 1 in 1,250 in a population un
dergoing foetuses in US

Posterior urethral valves  (PUV)

Type 1 type3

Teaching Module

Ⅰ型95
%

Ⅱ型 Ⅲ型5%

Drainage and decrease the 
bladder pressure in a fetus
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➢ Bilateral hydroureteronephrosis distended bladder, a thick-wall
ed bladder and a dilated posterior urethra are suspicious signs 
of PUV. 

➢ Voiding cystourethrogram (VCUG) is common used, but video u
rodynamic study (VUDS) is recommended to confirms PUV.

➢ A secondary reflux is observed in at least 50% of patients.

PUV: Diagnosis and Treatment

PUV

Electrosurgical 
scalpel Valve a
blation and Bla
dder drainage

Teaching Module

➢ Following surgical treatment, clos
e follow-up to detect and monito
r the bladder dysfunction that ma
y lead to renal injury.

➢ The synchronous evaluation of st
ructure and function of VUDS pro
vides insight into the correlation 
and causation of detected anoma
lies.

PUV:  Follow up by VUDS

VUDS for PUV cases 

during follow up

Teaching Module

➢ BE is characterized by an infra-umbilical abdominal wall defect, 
incompleteclosure of the bladder with mucosa continuous with 
the abdominal wall, epispadias, and alterations in the pelvic bo
nesand muscles.

➢ Before bladder neck reconstruction, urodynamic assessment ca
n be predictive for detrusor function and the ability of the blad
der to increase in size without high intravesical pressures and al
so the application of anticholinergic therapy to enhance bladde
r volume. 

Bladder exstrophy (BE)

Pdet
Pves
Pabd
EMG

Qura

10 s00:1900:3900:5901:1901:3901:5902:19
CC cc

Teaching Module

BE

➢ Following bladder neck reconstruction, urodynamic assessment 
provides an objective correlation with the clinical assessment of c
ontinence.

➢ It  helps in planning pharmacotherapy for elimination of uninhi
bited detrusor contractions, improving bladder compliance and re
ducing intravesical pressures

 

30 cmH2O/Div 
Pdet 

30 cmH2O/Div 
Pves 

30 cmH2O/Div 
Pabd 

100 uV/Div 
EMG 

 
 

 
 

 

10 s 

730 s 740 s 
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-81 
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voi di ng

Det r usor  pr essur e

Abdom i nal  pr essur e

Bl adder  pr essur e

Pel vi c f l oor  act i vi t y
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A            B     C          D

Teaching Module

➢ ARMs involve the distal anus and rectum as well as the urinary 
and genital tracts. Renal agenesis, VUR, uninhibited detrusor con
tractions, poor compliance of the bladder or incomplete bladder 
emptying and NB are frquentely associated with ARM.
➢ Anorectal malformations are congenital anomalies that occur i
n approximately 1 in 5000 live births.

the urinary tr
act, vagina, an
d rectum all m
eet in a comm

on channel a
nd the baby h

as a cloaca

Anorectal malformations (ARMs)

Teaching Module

ARMs

➢ Early and repeated urodynamic evaluation is mandatory 
to detect as earliest as possible the onset of deterioration b
efore irreversible neurological damage has occurred. 
➢ Urodynamic studies are of limited value in the preoperat
ive setting but are useful in the follow up of ongoing urologi
cal dysfunction postoperatively in patients with ARMs. 

Recto-
bladder 

neck fistul
a.

Recto-
vestibular 
fistula in f

emales
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summary

 NB, PUV, E, ARM are very common in pediatric urological prac

tice.

 Urodynamic study (UD) is important in assessing the bladder f

unction before and after treatment in these diseases.

 UD is also play an important role in predicatiing the developm

ent of disease as well as preventing the renal deterioration of s

econdary to the bladder dysfunction.

Teaching Module 26
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Stoma: Indications and Concerns 
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Ileal Conduit - Stomal Complications

Stomal stenosis 0-15%

Stomal retraction 0-31%

Stomal bleeding 0-8%

The Mitrofanoff principle

Continent diversion

15 year-old lovely young lady: spina-bifida, neurogenic 
bladder and neurogenic bowel. Paraplegic and wheelchair 
user. Good student and supported by an excellent family

Normal upper 
urinary tract and 

normal renal 
function 

Low-compliance, 
but good capacity 

bladder, open 
bladder neck, and 

no VUR

CASE REPORT - AUTONOMY
• She was on ICC through the native urethra + Oxy
• CIC was done by the mother 6 times daily (about 15’ 

at home). She was also on daily rectal enema, again 
done by the mother (30 minutes long procedure)

• Despite this management, she was still on diapers 
day and night, wetting between ICC and having fecal 
incontinence

• She was particularly interested to become 
independent in the management of her condition
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•Bladder Neck Wrap and Suspension using the rectal 
muscle sheath; 

•Autoaugmentation

•MACE with the appendix with an external lower right 

abdominal stoma (VQZ); 

•Mitrofanoff conduit with a Full-Monti (ileum) with an 

external umbilical stoma;

Patient, Family, Doctor choice:

100% independent, 100% continent for urine and stool

She is doing self-CIC through the umbilical stoma, which 
is easy and fast  (5 minutes) 4 to 5 times daily (no CIC 
at night)

She is doing alone also the bowel management with an 
antegrade enema 3 times weekly, with 700 cc of water 
plus a teaspoon of common salt. The procedure needs 20 
to 30 minutes and is performed in the toilet, early in 
the morning introducing a catheter in the right 
abdominal stoma

-- 10 years after --

MACE abdominal stoma

Mitrofanoff 
umbilical
stoma

• Mitrofanoff

10

1

2

3

• 1st described in 1980

• Continent supravesical 

catheterisable channel

• Appendix on vascular pedicle

Keep easier bladder 
emptying

• To be considered:

Catetherizable urethra

Hands dexterity/Mobility

Motivation/Support

Progression of the disease

Age

11

and if you don’t have 
appendix? 

• Monti

12

1

2

3
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MONTI-YANG RECONFIGURED ILEUM 
AS MITROFANOFF TUBE

4 cm 12cm

14

• Bowel care
– Antegrade colonic enema procedure

15

IN SITU IMBRICATED APPENDIX AS 
MALONE TUBE

-Macedo cecal flap for MACE (bowel)

PHALLOPLASTY
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Laparoscopic ACE-Malone

19

Mitrofanoff

MACE 

Into adulthood

21

Mitrofanoff complications

• catheterisation difficulties

– 27% of Mitrofanoff and 60% of Yang/Monti

• 10-40% stomal stenosis

• 2% stomal prolapse

• 28% sacculation

• 16-50+% revision rate 
Sahedevan K et al. Is continent diversion using the Mitrofanoff principle a long 

term viable option for adults requiring bladder replacement. BJU Int 2008; 102: 

236-240

22

Mitrofanoff complications

• 40% UTI

• 40-100% stones (higher rate both Mitrofanoff and 

cystoplasty) 

• high patient acceptance

• patients with both urethra and Mitrofanoff 

prefer Mitrofanoff

Fishwick JE, Gough DC, O’Flynn KJ. BJU Int 2002; 85 (4): 496-497

Woodhouse CR, Lennon GN. Eur Urol 2001; 39 (3): 253-259

Horowitz M, Kuhr CS, Mitchell ME. J Urol 1995; 153 (3 Pt 1): 771-772

Contra-Indications

23

• Insufficient dexterity

• Can be used in quadriplegia

Harmon EP, Hurwitz G. South Med J 1994; 87 (10): 1005-1006
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How to Manage Boys 

operated for 

Posterior Urethral Valve 

and 

Severe Hypospadias

Selcuk Yucel, MD
Professor in Urology and Pediatric Urology

Acibadem University School of Medicine, Istanbul, Turkey
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References Related to PUV
The Valve Bladder Syndrome: 20 Years Later. Glassberg KI., J 

Urology,166:1406-1414;2001

Impact of transurethral resection on urinary flow rate in children with 

posterior urethral valve in short term follow up. Ipekci T., et al., Saudi 

MedJ,35(5):460-465;2014              

Long term Bladder Dysfunction and Renal Function in Boys with PUV 

Based on Urodynamic Findings. Ghanem MA., et al., J Urology 

,171:2409-2412;2004

Normal empty bladder management: Effecrtive therapy for the Seevere 

Valve Bladder. Koff SA., Br J Urol, 85 (suppl) : 18: 2000

Pre-transplant management of valve bladder: A critical literature 

review. Jesus LE and Pippi Salle JL., J Ped Urol., 11: 5-11; 2015

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

PUV Associated Problems 

BO Obstruction due to Valve

BO Obstruction due to Bladder Neck

Bladder Dysfunction

Incontinence and/or Poor Emptying

Upper System Obstruction due to BOO

Upper System Obstruction due to Bladder Wall/Dysfunction

Upper System Obstruction due to Severe Hydronephrosis

Polyuria

Primary UTI or Surgery Associated UTI 

Renal Dysplasia

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Is Aggressive Management Worthed ?

YES!!!

we can avoid/postpone renal transplantation

we can avoid/postpone augmentation surgery

we can avoid/postpone upper system diversion

we can avoid/postpone CIC 

we can avoid treatment related complications or 

morbidities

in selected cases….

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Poor Prognostic Factors

Prenatal Severe Findings (oligohydro, bil severe 

hydro)

Postnatal Cr > 1 mg/dl

Dysplastic Kidneys

Severe Hydroureteronephrosis

Incontinence
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Transitional Care for Continence
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BOO due to Valve

Make sure that Valves are Ablated Efficiently

Residual valves (10-80%)

VCUG

Endoscopy

Uroflowmetrics and PVR

Urodynamics

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

BOO due to Valve

VCUG

Posterior urethra/penile urethra ratio

Endoscopy

12 o’clock rest valve, ant valve, strict

Uroflowmetrics and PVR

Qmax <15 ml/sec and no change in PVR

Urodynamics

High voiding pressures

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

BOO due to Valve

Who are in Greater Risk for Rest Valves ?

Younger age at Ablation

Poor emptying/Severe Hydronephrosis

Sepsis/Severe UTI

Diverted (Vesicostomy)

Low volume centers

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

BOO due to Bladder Neck

Very Conflicting Findings

No rest Valve but Poor Emptying

Generally VCUG and UD findings

Alpha blockers seems to work

Botox 

Bladder neck incision 

Kajbafzadeh AM., et al., J Urol; 178: 2142-2149, 2007

Keihani S., et al., Urology; 99: 278-280, 2017

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Bladder Dysfunction

75% -90% abnormality

Postvalve ablation UD is essential.

Basically Three Abnormal Types

Low Compliance/Detrusor Hyperactivity

(w high voiding pressure)

assoc . upper tract dilat ((Full) Valve Bladder) 

by Mitchell, 1982

by Duckett, 1997

Normocompliance/Detrusor Hyperactivity

High Compliance and Acontractile Bladder

(Myogenic Failure)

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Bladder Dysfunction

Valve Bladder is associated with ESRD

Proactive anticholinergic and CIC

Myogenic failure is unknown

Anticholinergics

Age related disease nature

Better outcome if recognized early

Continous follow up 
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Incontinence and/or Poor Emptying

Incontinence is associated with Valve Bladder

Careful work up VCUG and UDs

Retention ?

Small capacity ?

Poor emptying

Rest valve

Bladder Neck

Psuedo-residual

by Glassberg, 1982

Acontractile bladder

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Upper System Obstruction due to BOO

A good valve ablation can drain the whole system

Less need for diversions

Bladder neck ???

Alpha blockers ???

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Upper System Obstruction due to 

Bladder Wall/Dysfunction

Thick bladder wall very rarely obstr ureters

Bladder cath in babies fail to drain but rather aggravates

best option for vesicostomy

early ablation no cath and give some time

A good bladder therapy can drain the whole system

Less need for diversions

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Upper System Obstruction due to Severe 

Hydronephrosis

Never Accept the residual dilatation is due to 

severe hydro

Good bladder therapy with good emptying will decrease the 

dilatation in most cases

Double or triple voiding may help continence but not  the 

dilatation 

CIC or vesicostomy can be tried

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Polyuria

Patients with valve bladder not only have 

obstructed ureters but even nephrons 

by Canning DA, 2001

Drained system will cause a severe diuresis (nephrogenic DI)

Drainage must be adapted to polyuria

Full valve bladder sydrome can be prevented with overnight 

catheterization 

Koff SA, 2000

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Primary UTI or Surgery Associated UTI

UTI 

Primary

Related to VUR

Prepuce

Poor emptying

Severe Hydro

Surgery related

Stricture

Augmentation 

Mucus

Stone
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İn Congenital Malformations

ICS 2017, Florence

Renal Dysplasia

PUV is 1-15% of renal transplatation (RT)  in 

children

Outcomes are similar with other causes if valve 

bladder management is satisfactory

Small bladder due to oliguria will grow with RT

Small bladder will grow with age

PVR will increase with age

No rush for Augmentation

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Renal Dysplasia
Augmentation increases the UTI, graft loss and 

mortality risk if done prior or at RT

If bladder therapy fails for a compliance <20 cmH20 

and >60% EBC, a prior Augmentation is justifiable

Always get ready for CIC before RT

CIC can be difficult sometimes in PUV, cath 

channel ????

RT is possible even in diverted cases (ileal 

conduits etc., )

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

References Related to Hypospadias
The Prostatic Utricle: An under recognized condition resulting in significant 

morbidity. Hester AG and Kogan SJ., J Pediatr Urol, 2017 

Urinary flow patterns in infants with distal hypospadias. Olsen LH., J Pediatr 

Urol, 7(4):428-432;2011             

Normalized Urinary Flow at Puberty after TIP urethroplasty for hypospadias 

in Childhood. Andersson M., J Urol, 194(5): 1407-1413, 2015

Treatment of Adults with Complication from Previous Hypospadias Surgery. 

Myers JB., J Urol., 188(25): 459-463, 2012  

Long term follow up of hypospadias: Functional and Cosmetic Results. 

Rynja SP., J Urol., 182 (4): 1736-1743, 2009

Long term functional outcomes of distal hypospadias reapir: a single center 

retrospective comparative study of TIP, MAGPI and mathieu. Hueber PA., J 

Pediatr Urol., 11(2): 68.e1-7, 2015

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Hypospadias Associated Problems 

Giant Utricle 

Bladder Dysfunction

Voiding

Surgery related 

Short Term Success

Long term Success

Complications

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Is Long Term Follow up Worthed ? 

ABSOLUTELY !!! 

Complication rate increases in time

Time is the best tester

Fistula may appear late , very late…

Surgeons observes other colleauges results

Witnessed ESRD related to posthypos strictures

Cosmesis related Social/Psychol Problems

Marriage or Relationship Problems

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Giant Utricle

Proximal hypospadias can be associated with

Always cath before starting surgery

Always keep the pediatric cystocope at the table

Beware if there is UTI and full bladder during PE

Having a prior USG is a smart move
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Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Bladder Dysfunction

No satisfactory evidence to do UDs for all 

hypospadias or severe ones

If emptying problem, first rule out utricle 

If postsurgery, first rule out urethral strict or path

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Voiding

Hypospadias children generally weak voiders

BUT 

Curve is generally plateu 

Almost never with PVR

If emptying problem, first rule out utricle 

If postsurgery, first rule out urethral strict or 

path

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Post Surgery

Short term 

Retention

Dysuria

UTI

Dribbling

Slow Stream

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Post Surgery

Long term 

Retention

Dysuria

UTI

Dribbling

Slow Stream

BIG PROBLEM !!!

Stream always gets better in time

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

DON’T BE DECEIVED BY APPEARANCE !!!

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

Post Surgery

Long term 

Stricture

Stone

Good Urethroplasty

BUT

Ejaculation problems

Cosmesis

Self esteem
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İn Congenital Malformations

ICS 2017, Florence

PENILE LENGTH

• Penis is short in 

prox cases

• Length is an issue in 

postpubertals

• Postsurgical 

shortening can be 

managed

Transitional Care for Continence

İn Congenital Malformations

ICS 2017, Florence

COSMESIS
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The Bladder Reservoir and the Outlet: 
Role of Bulking, Sling, Artificial Sphincter

Mario De Gennaro

Urology & Urodynamics
Bambino Gesù Children Hospital
Roma, Italy

2

PROCEDURES FOR CONTINENCE

RESERVOIR
▪ Botox

▪ Auto Aumentation

(laparoscopic)

▪ Ileo-Cystoplasty

(robot assisted-lap)

OUTLET
▪ Bulking (endoscopic)

▪ Sling

- rectum fascia

- eterologous

▪ (Artificial Sphincter)

▪ (Bladder neck surgery)

• Bulking – vesicoscopy

• Bladder Neck - vesicoscopy

2

EXSTROPHY: COMPLETE PRIMARY RECONSTRUCTION

ureteri

genitalia 
reconstruction

Bladder Neck
ureters

Bladder deep 
into the pelvis

osteotomy

6

FEMALE EPISPADIAS



2

Epispadias Exstrophy

from Children to Adult

FEMALE

8

ICCS SLIDE LIBRARY V1 2010

Obt
int

muscle

Puborectalis

Pubococcygeus

Coccygeus

The pelvic floor 
(levator ani )

Source: Gray’s Anatomy for Students

Bladder/urethral support

Pelvic Floor Reconstruction

G.C. 

Exstrophy closure without osteotomy

Deiscence of bladder/abdominal wall

7 years 

Anterior Osteotomy

• Patients: 6 women (18-26 yrs) uterine/vaginal prolapse , bilateral 
innominate osteotomy. 3 previous suspension, 1 prior 5-attempts

• Results: 6/6 reduction pubic diastasis, no prolapse recurrence , 5/7 
sexually activee

• Patients: 25 (9 women, 16 men), 10 diversion 

• Results: 2 married/partner, 22 high school, 18 (6 women) intercourse,

3women/7men had children (13), QOL scores < norm based

12

PROCEDURES FOR CONTINENCE

OUTLET
▪ Bulking (endoscopic)

▪ Sling

- rectum fascia

- eterologous

▪ (Artificial Sphincter)

▪ (Bladder neck surgery)

• Bulking – vesicoscopy

• Bladder Neck - vesicoscopy

12
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13

First Option: Bulking Agents

moderate Improvement

decreasing with time

repeatable

allows  to wait
Bladder neck

urethra

14

OUTLET

▪ Surgery for Bladder Neck

- not satisfactory in neurogenic patients

- necessary (but not very effective) in exstrophies

- to obtain real results complete closure may be required

▪ Artificial Sphincter

- male, after puberty, very selected cases

- late complications

-

• Bulking – vesicoscopy

• Bladder Neck - vesicoscopy

15

ARTIFICIAL SPHINCTER

15

16

BLADDER NECK CLOSURE 

17

PROCEDURES FOR CONTINENCE

OUTLET
▪ Bulking (endoscopic)

▪ Sling

- rectum fascia

- eterologous

▪ (Artificial Sphincter)

▪ (Bladder neck surgery)

• Bulking – vesicoscopy

• Bladder Neck - vesicoscopy

17

18

Fascial sling
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FASCIAL SLING / WRAP

19

BUGG, C. E. JR.; JOSEPH, D. B.

J Urol:  170(4, Part 2 of 2) October 2003 pp 1501-1504 

SLING

WRAP

20

Sling procedure Tension-free trans-
Vaginal Tape (TVT)

21

MINI SLING 

22

PROCEDURES FOR CONTINENCE

Reservoir & Outlet Surgery

▪ simultaneus when required, to prevent UUT and 
renal function damage

▪ nowadays Outlet (bladder neck/sling) before
& Bladder if required (UDS sourveillance)

22

J Urol. 2015 

Long Term Outcomes of Bladder Neck Reconstruction without Augmentation 
Cystoplasty in Children.

Grimsby GM1, Menon V1, Schlomer BJ1, Baker LA1, Adams R2, Gargollo PC3, 
Jacobs MA4

109 patients Outlet surgery without AC (mean 8.5 yrs) 

At 5 years f-up:

54% (59/109) additional continence surgery, (20/109) AC) 
46% (50/109) developed VUR or hydro, and 21% (23/109) 
had onset or worsening renal scarring. 

At time of AC: 13/18 had UUT changes, 15/18 continued 
incontinence, and 11/18 had EFP >40 cm H2O.

After Outlet only:

- the estimated 10 year cumulative incidence of AC is 30%

- other continence procedures 70%

- upper tract changes >50%, and CKD 20% 

careful patient selection and close follow up is essential if 
considering BO procedures without AC. 

Reservoir & Outlet Surgery
▪ simultaneus ?

▪ Outlet surgery & Bladder if required ?
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Surgery for Continence in Children

Surgical Intervention (principles)

The mainstay of current NBD in children is non-surgical

a small group who fails other treatments

no specific universal procedure for everyone (age, medical 

history, social status, disabilities)

explain different options 

27

ROBOTIC PAEDIATRIC
UROLOGY: 
FOR CONTINENCE ?

sling

Bladder neck

Reimplant

Mitrofanoff

29 30

Bambino Gesù

Children Hospital
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Long-term follow-up and late complications following treatment 
of pediatric urologic disorders
Akhavan A., Stock JA            Med. Clin.N. Am., 95: 15-25,2011

• Long-term sequelae of reconstructive urology surgery can affect children
for years and even decades after surgery.

• The need for life-long surveillance is critical in ensuring effective
identification and management of late complications.

• As children mature into adolescence and adulthood, follow-up with the 
treating urologist become poor, and the responsibility for identifying late 
complications often rests upon the primary care provider.

Definition

• Paediatric urology conditions requiring management in 
adulthood,  including congenital anomalies on the genitourinary 
tract such us,  renal disease, congenital obstructive uropathy
(PUV), spinal cord anomalies with neurogenic bladder or 
iatrogenic causes , bladder exstophry

• These conditions have a major lifelong implications and should 
require a bladder drainage mechanism

Long-term continence care of Complex

Congenital Malformations

• Spina Bifida and Neurogenic bladder ( M and F)

• Anorectal Anomalies (M and F)

• Exstrophies/Epispadias (M and F)

• Urogenital Sinus –CAH (F)

• Ambiguous Genitalia (M and F)

• Vaginal Anomalies (F)

• Urethral anomalies and trauma (M)

Initial considerations

▪ few  longitudinal studies (small series)

▪ old patients (adults) had been treated 
differently than new series (more conservative 
approach)

▪ different modalities/strategies in different series 

❖ change in knowledge
❖ advanced nephrological treatment
❖ sophisticated technology
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Pediatric Surgery for Continence

Considered different options for:

– age, etiology, prognosis

– Patient and relatives motivation and desire

– Disability (all aspects) and Comorbidity

• Mobility / Hand function

–Social and economic situation / caregiver

–Previous surgery

Different patients

Anesthesiology risk is increased for :

Neurogenic damage and sequelae

Scoliosis and reduced joint mobility

Pressure sores

Malnutrition

Drugs

Gastrostomy ,Tracheostomy

Device : baclofene pump, 

Ventriculo-peritoneal derivation

Surgeon

Results are highly 

dependent on the skills and 

experience of the individual 

surgeon.

Therefore graded recommendations for specific procedures 

cannot be provided. There are no randomized controlled 

trials (level 1 and 2 evidence). 

Based on the available literature most studies have a level of 

evidence 3-4 and grade of recommendation C or D.

Surgical strategies

• 1) Improve Bladder Storage
– a. Detrusor characteristics

– b. Outlet competence

• 2) Facilitate Emptying
– Intermittent v. Continuous

– Urethral v. suprapubic (abdominal)

• 3) Supravesical Diversion

Conduit v. Continent

Therapy-resistant overactivity of the detrusor, or small capacity and poor 
compliance, will usually need to be treated by bladder augmentation. 

A simple bladder augmentation using intestine may be carried 
out if there is any bladder tissue, a competent sphincter and/or bladder neck, 
and a urethra that can be catheterised.

Ileal or colonic patches 
are frequently used for 

augmenting the bladder, 
Alternative techniques for augmentation
cystoplasty. 
J Urol 1998

AUGMENTATION
Before deciding on what type of procedure can be performed 

some significant factors must be addressed. These are

•Physical and mental capacity of the patient to do CIC

•Previous surgery ( on urinary tract and bowel)

•Renal function status ( including acid base state)

•Absence or presence of reflux

•Outlet resistance

•The need for a catheterizable channel
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Bladder augments. ILEUM/COLON/STOMACH

Patients with low-capacity/high-pressure bladders

• intestinal neo-bladder

• consequences for renal function

• consequences for electrolyte balance

• life-long urological patients

• stones and infections

• malignancy

Stomach 
Today is not more used as an augmenting patch because of the associated complications, 
but it has been widely used in 80’- 90’

Nguyen DH, Mitchell ME. Gastric bladder reconstruction.
Urol Clin North Am 1991 Nov;18(4):649-57.

J Urol. 2011 Wiener JS et al 

USA : 1998-2005   Spina Bifida Patients 

Bladder augmentation was performed in 3,403 pts 
ileal loop diversion in 772 pts

Augmentation cystoplasty is widely used in the surgical management 
of neurogenic bladder in patients with spina bifida, although ileal loop 
diversion is still performed 

J Urol. 2013 Schlomer BJ, Saperston K, Baskin L
National trends in augmentation cystoplasties in the 2000s and factors associated 
with patient outcomes.
.

The estimated number of ACs performed on children is decreasing

Pediatric patients undergoing AC in the United States (US) for trends over the 2000s.

2000 : 792 Ac
2009 : 595 Ac

WHY? BOTOX effects?

Surgical complications of bladder augmentation: 
comparison between various enterocystoplasties
Ricardo González Urology 2000

79% required additional procedures 

56% bladder neck procedures 
23% continent stomas

Continence was achieved in 95%. 

Calculi :developed more frequently in patients with continent stomas, no difference 
between segments 

SBO : Sigmoid colon showed a trend of a lower rate of SBO 
Perforation : no difference between segments

No difference at all

2017 : We don’t know anything
about complications of lap and 
robotic
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Preoperatively, nearly three-quarters of

the patients had upper tract changes consisting of 

VURand/or hydronephrosis.

Augmentation alone or with reimplantation???

After augmentation, hydronephrosis

resolved in all patients and VUR resolved in 76% 

without need for reimplantation..

UROLOGY 76: 32–38, 
2010

At the beginning endoscopic treatment 
combining anti reflux procedure, 
injection of the bladder neck and 
botulinum toxin can be considered as a 
“total endoscopic management” and 
should be our first line.

Or to postpone it

VESICO - URETERAL REFLUX  
TREATMENT IN NEUROGENIC BLADDER

M

A Minimally Invasive Approach in
the Treatment of Vesicoureteral
Reflux in Neurogenic Bladder in
Children.
G Mosiello.Eur.Urol 2009

this approach was suggested 2 years
before by our group

Despite some advantages (e.g. avoiding mucus, 
decreased malignancy rate and fewer complications), 

autoaugmentation cystoplasty, has not proven 
to be as successful as standard augmentation 
with intestine 

Detrusorectomy

Detrusorectomy reduces the need for augmentation and use of antimuscarinics in 
children with neuropathic bladders.
Chrzan R, et al , 2013. J Ped Urol

49 detrusorectomies were performed (mean follow-up: 9.6 
years) in 20 years

CONCLUSIONS:
The good short-term results of detrusorectomy generally remain unchanged at long-
term follow-up. 

Detrusorectomy
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• 25 children , age of 9.3 years (range 0.9 to 14.2)

• Median follow-up was 6.8 years (range 0.1 to 15.6). 

• Bladder autoaugmentation in children with NBD offers, after a transient 
decrease in bladder capacity, a long lasting increase in capacity and 
compliance, end filling pressure decreases

. EL Hansen,…. LH Olsen . J Urol 2013

Detrusorectomy Lap

Level of evidence 4

Grade of recommendation C

OTHER : Ureter ???

Ureterocystoplasty is rarely used but could be 
an  useful and metabolically neutral 
alternative to bowel segments

Aktuelle Urol. 2010.  Fisang C, Hauser S, Müller SC.

Ureterosigmoidostomy

Level of evidence : 3 

Grade of recommendation: B

This type of continent urinary reconstruction 
may be utilized in reconstruction for bladder 
exstrophy, an incontinent urogenital sinus or 
the traumatic loss of the urethral sphincter. 

As this reconstruction is totally dependent on 
the normal function of the anal sphincter, 
contraindications include incompetence of the 
anal sphincter, anal prolapse, previous anal 
surgery, and irradiation. 

Because of the potential for electrolyte 
resorption, renal insufficiency is also a 
contraindication

Neurogenic Bladder : Surgical strategies

• 1) Improve Bladder Storage
– a. Detrusor characteristics

– b. Outlet competence

• 2) Facilitate Emptying
– Urinary derivation 

73 full papers analyzed /580 

When to perform surgery
for continence?Before or after puberty?
Spontaneous increasing in Bladder
Outlet resistance
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More neourethra is longer and narrower, more 
likely patients will be dry but they will have
problems catheterizing neourethra.

If we change the outlet we change the bladder

BNR could be performed alone  if UD showed an
adequate bladder . In 45 % of these patients
anyway a BA  is required during time!  

Long Term Outcomes of Bladder Neck Reconstruction without
Augmentation Cystoplasty in Children, 
GM Grimsby et al, J Urology

109 patients 
underwent BNR  
without AC mean age 
of 8.5 years old.

Following BNR without AC, the 
estimated 10 year cumulative 
incidence is:

AC 30%
upper tract changes >50%
CKD 20%. 

Because of these risks, careful 
patient selection and close follow 
up is essential if BNR  without 
AC.
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• Surgery , especially if mini-
invasive can improve QOL, 
but non surgical management 
is always the best

• Exhaust conservative 
measures

• Careful selection mandatory

• Multidisciplinary approach for 
choosing  the best timing for 
surgery

Surgery for continence  in children    : 

Thank You
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Constipation / fecal incontinence

Non-retentive fecal

incontinence

<5-10%

Functional

95%

Di Lorenzo C, Benninga MA, Gastroenterology 2004

Defecation disorders in children

Organic

5%

Constipation

> 90-95%

Anorectal malformations

Spinal problems

Miscellaneous

•There is evidence of long-life treatment of BD in these
pediatric patients: Spina Bifida,  AnoRectal 
Malformations , Hirschsprungs Disease.

BACKGROUND 

BBD

Altered bowel and bladder control is common in children, mainly, in those with 
disabilities. In these patients  management of the two problem as to be tailored as a 
consequence of associated comorbidities. 

Bladder Bowel dysfunction (BBD)

Several studies in literature reports the relationship between bowel and bladder 
and the terminology BBD is a clear message that these two entities have to be 
treated synergically

Lower urinary 

tract dysfunction
Bowel 

Dysfunction

Genitourinary Anomalies    40%

Sacral anomalies  25 %
LUT Dysfunction   15 %

Anorectal Malfromation 
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NB in Children

Bowel Dysfunction - Treatment

normal healthy diet

laxatives

rectal suppositories

(digital stimulation)

transanal irrigation                                                  

transrectal stimulation / sacral NMD 

anal plug 

Surgery 

ICCS/ESPN  Educatioal Course on LUTS, Krakowi, 6 Sep 2012

TAI USE IN ADULTS has been  WELL DEFINED IN A  STEP-WISE APPROACH 

Emmanuel AV, Krogh K, Bazzocchi G et al. Spinal Cord 2013; 51: 732-8

Transanal irrigation, increased independence from 
the caregiver and improved QoL in paediatric
patients with Spina bifida and anorectal
malformations.
(Midrio P. Colorectal Dis 2015) 

Transanal colonic irrigation is a valid alternative to 
invasive surgical procedures and should be 
considered the first line of treatment for bowel 
management in children with soiling where simple 
pharmacological maneuvers failed to be effective. 
(Pacilli M. J Pediatr Surg 2014)

Transanal irrigation has proven to be safe and effective in 
promoting intestinal emptying
(Marte A Minerva Pediatr 2013)

“We recommend that this simple therapeutic method 
be considered as a safe and valid choice for treatment 
of chronic constipation and fecal incontinence”. 
(Choi EK Spinal Cord 2013)

Transanal irrigation appears to be safe and effective 
bowel management system, which improves bowel 
function and QoL in children with faecal incontinence 
as a result of chronic idiopathic constipation, 
Hirschprung’s disease and anorectal malformations.
(Nasher O. Int J Pediatr 2014) 

Transanal irrigation is an effective, safe, non operative 
alternative to MACE. 
(Corbett P. J Pediatr Urol 2014)

PEDIATRIC STUDIES

Evidence-based review of the use of transanal irrigation in children and young 
people with neurogenic bowel
may be considered as a first line treatment option for children and young people 
with neurogenic bowel
but further research is required to prove the efficacy and acceptability of this 
procedure.

(Bray L. Spinal Cord 2013)

Studies (16) indicate that transanal irrigation can be an effective treatment for c
hildren and young people with constipation 
or faecal incontinence  due to NBD 
(n=346 children).  Transanal irrigation is reported as improving quality of life and f
amily's satisfaction with their bowel management… 

Suggestion in Conclusion

An evidence-based review of the use of transanal irrigation in children and young 
people with neurogenic bowel.
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ACE-Malone (laparoscopic) 

Surgery?

Cecostomy button
(temporary)

Consensus review of best practice of 

transanal irrigation (TAI) in children 

• Created by 6 international pediatric clinicians from different 

specialties: Urologists, Gastroenterologists and Surgeons + 1 

Coloplast specialist

• An international consensus on aspects like indication, training, 

troubleshooting and follow-up of pediatric patients in need for TAI

Giovanni Mosiello, David Marshall, Udo Rolle, Célia Crétolle, Bruno G. 

Santacruz, Jason Frischer, Marc A. Benninga

J Pediatr Gastroenterol Nutr 2017

Treatment pyramid for defecation disorders in 

children

Conclusions

The main objective of bowel management is to ensure a complete bowel 
evacuation to prevent complications.

Ensuring of a good bowel management is important to guarantee the 
best Qol of patients and care givers

paediatric bowel dysfunction  but must be  performed in  a step- wise 
approach
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