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Introduction

e Neural tube defects affect 1 in 2000 live
nirths

~olate fortification has reduced rate In

UJS by 20-30%

e 15-30% of patients do not survive
beyond age 5

— Early morbidity: neurologic

— Late morbidity: renal




Introduction

e Singhal B, Matthew KM (1999)
Eur J Pediatr Surg

e Retrospective Study
e 695 patients
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Normal Bladder Function




Normal Bladder Function




Normal Bladder Function




Normal Bladder Function

« Urinary continence requires

— The ability to store urine
 Good compliance
« Adequate capacity
o Competent sphincter mechanism
 No premature bladder contractions
— The ability to empty urine
e Contraction of the detrusor muscle
* Relaxation of the sphincter mechanism




NEWBORN ASSESSMENT




Newborn Assessment

 Goal of detecting and preventinga  ‘hostile
bladder ' from causing renal morbidity

* High pressure bladders and febrile UTIs pose
the greatest risk for renal damage.

* Neurologic effects on the lower urinary tract
are difficult to predict based on location of

the NTD alone.




Newborn Assessment

e Two styles of management:

— Retrospective Approach :relies on upper
tract changes (hydronephrosis) as an
Indicator of bladder dysfunction and the
need for further evaluation

— Proactive Approach : assumes all children
with MM have some element of bladder
dysfunction and relies on early
assessment of bladder function




Newborn Assessment

* A baseline renal ultrasound should be
obtained on all newborns with MM to
detect hydronephrosis or other renal
anomalies.

« A VCUG can be obtained prior to
discharge from the NICU or at the time
of urodynamics.




Newborn Assessment

e Bladder management with retrospective
approach:
— Monitor urine output for evidence of retention

— Monitor serial ultrasounds for worsening
hydronephrosis




Newborn Assessment

e Bladder management with proactive
approach:
— Start CIC shortly after back closure

— CIC is continued every 4 -6 hours until
catheterized urine volumes are less than
10-15 ccs

— All children undergo baseline urodynamics
In one to two months following discharge




Newborn Assessment

* Proactive Approach:




Urodynamics

e« ADD UDSF ) and Scan




Urodynamics
e Urodynamic Patterns




Urodynamics

Urodynamic Findings

 Bladder
* 62% will have a contractile bladder
* 37% will have a acontractile detrusor
* Poor compliance in 17%

e Sphincter
* 40% intact sacral reflex (sphincter contraction)
» 24% partially denervated
« 36% absent sacral reflex
« Bladder -Sphincter Coordination
« 26% synergic
* 37% dyssynergic
e 36% complete denervation




Urodynamics

o Patients with dyssynergia on initial UDS have
the highest risk for upper -tract deterioration




Management Based on
Newborn Assessment

 Hydronephrosis must be followed with
ultrasounds (every 3 months - every year)

* Nuclear renal scan for patients with grade
3-4 hydro

» Vesicoureteral reflux is managed similarly
to kids without MM

— Prophylaxis
— VUR should improve if low pressure bladder
IS maintained




Management Based on
Newborn Assessment

e Patients with coordinated voiding and low
storage pressure can be allowed to
spontaneously void and are followed with
renal ultrasounds

Patients with dyssynergia and high storage
pressures or urinary retention must be
managed with anticholinergics and CIC




Management Based on
Newborn Assessment

e Clean Intermittent Catheterization
— May be required as often every 3 -4 hours
— 8 Fr catheter for full -term boys and qirls

— Boys don 't have to be circumcised

— Urine will become colonized though only
symptomatic infections need to be treated

* No difference in symptomatic infections for
clean vs. sterile catheterization




Management Based on
Newborn Assessment

« Anticholinergic Medications:

— Bladder contractions are mediated by
parasympathetic nervous system through Ach

— Anticholinergics block muscarinic receptors

In bladder wall
 Reduces premature contractions
* Reduces resting bladder tone

— Oxybutynin: 0.2mg/kg bid -qid
— Side effects: flushing, dry mouth, constipation




Management Based on
Newborn Assessment

 Credé Maneuver:
— Generally not recommended (in humans)

— Contraindications
¢« VUR

« High outlet resistance




Management Based on
Newborn Assessment

e Vesicostomy

— May be required in children with worsening
hydronephrosis or declining renal function

— Allows low pressure elimination of urine

— Well tolerated and reversible




Management Based on
Newborn Assessment

Protecting the Kidneys
Observation

4

CIC + Anticholinergics

4

Surgery: Vesicostomy, etc.
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Continued Urologic Follow -
Up
 Depends on approach taken

 Regardless of general approach each
case can be individualized

— Proactive: U/S yearly, UDS yearly until age

40r5
— Retrospective: U/S yearly
o Upper tract changes usually denote

worsening bladder function or
noncompliance




Continued Urologic Follow -
Up

« Urodynamic findings of increasing
storage pressure/ loss of compliance
may be the first sign of neurologic
deterioration

— Tethered cord is a potentially treatable
cause of neurologic deterioration which
may only be detected through UDS




Continued Urologic Follow
Up

« MM patients require extensive follow
from many specialties:
e Pediatrics

 Neurosurgery

e Orthopedics
e Urology
e Physiatry
* Physical Therapy
e Orthotics
 Nutritionist




Continued Urologic Follow -
Up

e Many institutions
use a multispecialty
spina bifida clinic to
provide access to
multiple providers at
the same time and
In the same location

SBA website
maintains list of
such clinics




Continued Urologic Follow -
Up

MM clinic initiated at St. Louis Children ’s
Hospital in 1963 was disbanded in 1988

» Retrospective survey of 87 patients
dismissed from clinic at the time of clinic

closure




Continued Urologic Follow
Up

* Reasons for disbanding:

— Loss of funding resulted in
« Discontinuation of ancillary services (PT, etc)
 Discontinuation of clinical coordinator position

— Quality of clinic eroded

 Number of clinic patients diminished
« Patients stopped utilizing multispecialty aspect of

clinic
 The authors sought to assess quality of
health care for patients of disbanded

clinic




Continued Urologic Follow -
Up

e Concluded that disbanding the clinic
had a negative effect on the health of
their patients.




Continued Urologic Follow -
Up

e |n situations where no formal MM clinic
exists the pediatricians become de
facto MM coordinators

 Annual follow -up with urology (and
likely NS and ortho as well) is highly
suggested




MANAGEMENT OF
INCONTINENCE




Management of
Incontinence

e Primary aim in MM patients is protecting the
kidneys

e As children approach school -age continence
becomes important and dryness becomes a

secondary aim

Some forms of incontinence (low outlet
resistance) are renal protective and surgical
correction can actually increase the risk of
damage to the kidneys




Management of
Incontinence




Management of
Incontinence

Functional cateqgorization of incontinence:




Management of
Incontinence

Medical Management of Failure to Store
e Detrusor instability and loss of compliance

— Goal is to lower bladder pressure allowing
a larger volume of urine to be stored

 Anticholinergics plus CIC
» Botox plus CIC
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Management of
Incontinence

Medical Management of Failure to Store

* Low outlet resistance
— No medical therapy available




Management of
Incontinence

Medical Management of Failure to Empty

* High outlet resistance
— Alpha blockers (decrease muscle tone at

bladder neck) may help in some
populations

Poorly contractile bladder
— CIC




Management of
Incontinence

Surgical Management of Failure to Empty

Most of these patients will require CIC which
IS initially performed per urethra

Physical limitations make self catheterization

difficult in most patients

To facilitate independence from a caregiver
an easier means of catheterization can be

created




Management of
Incontinence

Surgical Management of Failure to Empty

e Continent catheterizable stoma

e Concept was introduced by Mitrofanoff in
1960’s

— Initial description utilized appendix as the
catheterizable channel
(appendicovesicostomy)

— Ureter, fallopian tube, and reconfigured
bowel (Monti) have also been used




Management of
Incontinence

Surgical Management of Failure to Store
 Low outlet resistance
— Injection of bulking agent at bladder neck
— Bladder neck sling

— Artificial urinary sphincter
— Bladder neck repair
— Bladder neck closure

* |t is essential to ensure adequate bladder
pressure and capacity prior to increasing outlet
resistance




Management of
Incontinence

Surgical Management of Failure to Store
e Detrusor instability and loss of compliance

— If bladder pressure is too high and
capacity is too low for storage then the

bladder must be surgically enlarged

— Bladder augmentation is most commonly
performed with a segment of bowel
(stomach, ileum, sigmoid colon)




Bladder Augmentation




Bladder Augmentation
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Bladder Augmentation




Bladder Augmentation




Bladder Augmentation

« Effective means of improving compliance
and capacity

o Patients will require CIC afterwards

« Complications

— Metabolic (hyperchloremic hypokalemic
acidosis)

— Mucous production (stones, infections)
— B12 deficiency

— Tumor formation

— Bladder perforation




Tissue Engineering

e Tissue engineering technigues are being
Investigated to create new sources of tissue
for bladder augmentation

* The basic technigue involves using a tissue

scaffold (synthetic or natural) to enlarge the
bladder

* Native bladder cells will populate the scaffold
creating new bladder tissue




Tissue Engineering




Tissue Engineering
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Tissue Engineering
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Transition into Adulthood

» Adolescence brings with it many physical
and psychological changes

ndependence becomes important to the
patient though it also puts compliance at risk

Patients will transition into an adult health
care system which may not be optimally
suited for their needs




Transition into Adulthood

e Spinal deformity tends to worsen with
somatic growth

 The number of ambulatory patients
decreases with age




Transition into Adulthood

* Physical changes can affect continence
status

— Urethral resistance increases

* Improved continence or urinary retention with incre ased
bladder pressure

— Change in body can make catheterization per
urethra or stomas more difficult

* Repeat urodynamics can be helpful during
this transition




Transition into Adulthood

o Sexuality becomes important to the
patients though iIs often overlooked by
caregivers and physicians




Transition into Adulthood

 Key Elements of Transition

— Early education of family and patient
~lexible timetable to transition
ntroduction to the transition clinic
nterested adult -center providers

A coordinated transfer of care from
pediatric to adult care center




Transition into
Adulthood

o As of 2008, there are only 5 adult MM
multispecialty clinics in the US

« Each specialist and PCP should identify
adult colleagues in the area who are

willing to take on challenging patients

e Can be limited by:
— Lack of expertise
— Lack of insurance coverage

— Unwillingness of patient and family to ‘letgo’
of pediatric caregivers




Bowel Management

* Fecal incontinence parallels urinary
Incontinence

 May be overlooked in face of other
ISsues

 Goal of management is to achieve a
predictable stooling schedule




Bowel Management

* Preventing significant constipation
— High fiber diet
— Stool softeners (Miralax)
 Prompting BM
— Oral laxatives
— Enemas




Bowel Management

 Antegrade Continence Enema (ACE)

 Allows easier application of enemas for bowel
cleanout and minimization of fecal soiling




CASE PRESENTATION




Case Presentation

e 2 yo male admitted to nephrology for
management of hyperkalemia, acute renal
Insufficiency

« Known history of lipomeningocele
repaired by NS in Baton Rouge in 2008

 Seen by CHNOLA Urology in BR prior to
surgery

— UDS at that time demonstrated high bladder
storage pressures

— Plan: repeat UDS after spinal surgery




Case Presentation

 Family elected to follow up in Shreveport
for continued urologic care

— Recently started on Ditropan, no history of
CIC

— Incontinent: continuous dribbling
* Followed by CHNOLA Nephrology and

recent labs demonstrated elevated K+,
and worsening Cr

— Admitted for additional
evaluation/management




Case Presentation




Case Presentation




Case Presentation
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Case Presentation

« Managed with indwelling Foley while an
iInpatient
— Cr improved to 0.7

 UDS performed prior to discharge




Case Presentation




Case Presentation
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e Patient offered a trial of
anticholinergics and CIC with close
observation of renal function




Case Presentation

* Pt given trial for three months

— Mom and dad report regular CIC every four
hours (indwelling foley at night) with
continued leakage in between caths

— Cr increased back to 1.3

— Foley replace for one week and Cr returned to
0.8

e High storage pressure and loss of
compliance are causing renal
iInsufficiency which has failed
anticholinergics and CIC




Case Presentation

e Options:
— Continue anticholinergics and CIC
— Long -term Foley
e =101(0)
— Vesicostomy
— Bladder Augmentation
e To decrease the risk of chronic renal

Insufficiency coordinated uroloqic
follow -up 1s needed Iin all MM patients




The End

Thanks, Questions?




