
Welcome!
May 24, 2022

The webinar will begin at 6 p.m. CT



Agenda for the evening

Å6:00 p.m. | Welcome by Erika Peterson, MD

Å6:05 p.m. | New Management Algorithm for Fetal and Neonatal Bladder 
Exstrophy by John Kryger, MD

Å6:35 p.m. | Equipoise for and Status of the Gastroschisis Outcomes of 
Delivery (GOOD) Study by Amy Wagner, MD

Å7:05 p.m. | Prenatal Predictors of Outcomes in Congenital Heart 
Disease by David Saudek, MD

Å7:45 p.m. | Wrap-up by Erika Peterson, MD

ÅQ&A sessions to follow after each presentation.



Take a tour

Åhttps://www.youtube.com/watch?v=dmqEKSACGKA

https://www.youtube.com/watch?v=dmqEKSACGKA


Physician Liaisons are here for you

Lisa Magurany
Sr. Physician Liaison

(773) 636-2299

lmagurany@chw.org

Jen Jesse
Physician Liaison

(920) 810-6553

jjesse2@chw.org

Å Serve as a link between 

Children's Wisconsin and 

referring providers

Å Provide information about 

Children's Wisconsin 

services and programs, 

including continuing 

education opportunities

Å Facilitate solutions for 

referral and 

communication issues

Metro Milwaukee Northeast Wisconsin

Margie Berg
Sr. Physician Liaison

mberg2@chw.org 

Southeast Wisconsin 



Asking the presenter a question

At any time 
during the 
lecture, you can 
submit your 
question by 
clicking the Q&A 
icon at the 
bottom of your 
screen



John Kryger, MD
ÅMedical director of urology at Childrenôs Wisconsin since 2009

ÅChief and professor of pediatric urology at the Medical College 

of Wisconsin

ÅBoard certified in pediatric urology 

ÅEarned his medical degree from University of Wisconsin 

Medical School - Madison

ÅCompleted his pediatric urology fellowship at Childrenôs 

Hospital of Michigan  

ÅDr. Kryger sees patients at the Milwaukee Campus, Appleton 

Clinic, and Delafield Clinic



Advancements in Fetal and 
Neonatal Bladder Exstrophy 

management
John V. Kryger

Professor and Chief of Pediatric Urology

Childrenôs Hospital of Wisconsin

Milwaukee, WI



Disclosures
ÅIn accordance with ACGME policy:

I have no financial disclosures



Outline
ÅDefine and describe Bladder exstrophy

ÅExplain the need for improved care

ÅDescribe a new philosophy to care in Multi-disciplinary Bladder 
Exstrophy Program

ÅOne of 12 Centers of Excellence in US

ÅDescribe how newborn care of bladder exstrophy has changed 
in the nursery.
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Å Bladder exstrophyis a spectrum
Å Wisconsin birth rate is 60,000 per year (2020) 

Bladder Exstrophy



ÅMesenchymal ingrowth is critical to stability of the membrane 

ÅAs the urorectal septum separates the GU and GI tracts

ÅAs pelvic organs, abdominal wall, pelvic bones mature

ÅAs external genitalia develop

ÅPremature membrane rupture results in HERNIATION of pelvic organs

Premature rupture of cloacal membrane



Timing has major impact on the severity

Å4-6 weeks Cloacalexstrophy
Å6-12 weeks  Classic bladder exstrophy
Å12-14 weeks Epispadias

Exstrophy Etiology 



Male Genital Defects

Shortened penis

Congenital dorsal chordee

Neurovascular displacement 

Female Genital Defects

Anterior displaced/ short vagina

Bifid clitoris

Urinary Tracts Defects

Vesico-ureteral reflux  

Variety of renal anomalies 

Issues of bladder development are 
certainly complex

Musculoskeletal Defects

Separation of the pubic symphysis

Outward rotation/ shortening pubic rami

Abdominal Wall Defects

Inferior abdominal wall muscle defect

High incidence of inguinal hernia

Neurologic Defects

Spinal cord anomalies

Anorectal Defects

Anterior displacement of anus

Pelvic floor muscle deficiency

Bladder Exstrophy |  
Wide spectrum of Anomalies 



ÅAccurate prenatal diagnosis has major impact on successful 
counseling and setting expectations

o Guides postnatal care and avoids urgent transfers of infant and 
separation from mother

ÅOnly 10-32% of exstrophy babies have prenatal diagnosis (1) 

1.  GoyalA, FishwickJ, et al. Antenatal diagnosis of Bladder/cloacalexstrophy:  Challenges and possible solution.  J 
PedUrol2012

Prenatal Diagnosis



ÅFetal US findings:
ÅAbsence of bladder

ÅWidened pubic diatasis

ÅLow lying umbilicus

ÅPresence of omphalocele is key differention: BE vs CE
ÅCan be difficult to distinguish true omphalocele from bulging bladder plate

ÅSensitivity distinguishing BE from CE (1)

ÅfUS 69% fMRI 83% 

1. Weiss D, Kryger J, et al. Key anatomic findings on fetal ultrasound and MRI in the prenatal diagnosis of bladder and 

cloacal exstrophy. J Ped Urol 2020

Fetal Imaging 



1. Staged Repair

·Primary Closure of the bladder and 

abdomen at birth

·Epispadias repair at 18 months.

·Bladder Neck reconstruction at 5-8 

years of age

2. Complete Primary Repair as infant 

(one stage CPRE)

·Closure of exstrophy

·repair of epispadias

·bladder neck reconstruction  

·osteotomies

Two Approaches to surgery
- Slow progress over 75 years



Pitfalls of this Surgery
ÅAre common and sometimes 

devastating

DEHISCENCE & 
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1. Grady, Mitchell J.Urol:162(4), 1415-1420  October 1999,
2. Schnooravorian, Grady, Joyner, Mitchell J Urol 180:1615-1620. October 2008 

ÅComplete Primary Repair was innovation advanced by Dr Mitchell

ÅComplete disassembly of penile corpora and urethra and glans

ÅMore aggressive Bladder neck dissection and reconstruction

ÅContinence 80% among children > 4 yo

ÅLong-term Continence 29/39 (74%) among children > 4 yo

Critical to his philosophy
1. With proper dissection and reconstruction, the anatomy of the herniated structures 

can be restored better than in the past

2. Early cycling of the bladder is critical to bladder development

The Complete Primary Repair of 
Exstrophy (CPRE)



ÅCoaches for:

ÅAthletes

ÅMusicians

ÅWhy not surgeons?



ÅBladder Exstrophy is an excellent model for surgical coaching.
ÅGiven rarity of this disease gaining necessary surgical experience is 

challenging.

ÅThe complexity of disease requires mastery of surgery

Coaching 



ÅFounded in 2012 to enhance the experience with this rare and complex disease 

Multi - institutional Bladder 
Exstrophy Consortium (MIBEC) 



ÅRefine and standardize the Mitchell technique of CPRE  
ÅReproduce accomplishments reported by Mitchell
ÅDevelop an accurate high-volume database

Åshort- and long-term clinical outcomes
Åsurgical outcomes

ÅDevelop training and educational resources for Pediatric urologists
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Why form a consortium?



"The collaboration is a mechanism to learn from each other's 

expertise toward promoting the main goal of optimizing care and 

outcome for rare and complex patients with exstrophy spectrum.ò

Mike Mitchell, MD

Collaboration



Immediate Closure

1 day
Elective Closure

2-3 mos

ÅPelvic bone flexibility

Å Less bladder irritation

ÅEarly completion for 

family

Å Assemble surgery team

ÅMini-puberty robust genital tissue

Å Better family bonding

ÅTime for Nutrition and nursing

ÅFamily counselling and preparation

Advancements of MIBEC approach 



MIBEC February 2013 ïMay 2022

Primary CPRE in 97 patients:

ÅMale: 61

ÅFemale: 36

MIBEC Collaboration: 8 surgeons



ÅBladder mucosa is very sensitive
ÅTie umbilical cord with silk to avoid 

clamp irritation to bladder mucosa

ÅCover mucosa with tegaderm to 
protect from diaper

ÅParent counseling and education
ÅCritical to parents on many levels.

ÅTakes time to do it wellé time well 
spent

Newborn Care is important
esp. when closure delayed



ÅNot as involved as most people expect

ÅChildren are generally robust and healthy at birth

ÅPediatric Urology consult is important

ÅNo need to transfer patient 

ÅNo separation of mother/ infant

ÅNo special needs except covering the exposed bladder with tegaderm or press nô seal

ÅDischarge to home directly from nursery is expected in the usual time frame.  

ÅAppt with Pediatric Urology Center of Excellence within 1 week, preferably in person, 

but can be telemedicine if great distance 

Newborn Care of 
Classic Bladder Exstrophy 



ÅImaging at the Urology visit (can be done prior to discharge from nursery as option)

ÅRenal US

ÅPelvic x-ray

ÅNo labs

ÅNo antibiotic prophylaxis

ÅNo restrictions on diapering or bathing or activities

ÅEssentially normal newborn care

Newborn Care of 
Classic Bladder Exstrophy 



Patient Satisfaction 



Publications 



ÅPediatric Urology

ÅPediatric Orthopedics

ÅPediatric Anesthesia

ÅPediatric Intensive care 

ÅPediatric Psychology

ÅPediatric Pain specialists

ÅPediatric Nurses 

Facilitates a Skilled Multidisciplinary Team 



ÅConsistent Team of Surgeons 
ÅBetter teaching

ÅSafer surgical outcomes

ÅCollective wisdom of senior surgeons

ÅEvolution of the procedure
ÅImproved dissection of urethra  

ÅBetter dissection and reconstruction of the bladder sphincter

ÅImproved reconstruction of both male and female genitalia

ÅRole of osteotomies and spica cast 

ÅOutcomes
ÅImproved continence with voiding in normal fashion

ÅGreat reduction in number of bladder augmentations

ÅNational recognition, teaching videos, publications

MIBEC ïEarly Benefits



Å"It is the long history of humankind (and animal kind, too) 
that those who learned to collaborate and improvise most 
effectively have prevailed."

Charles Darwin

Collaboration 



This image is actually 5 women decorated by world 

champion body-painter Johannes Stotter

Collaboration at itôs finest!



Å.ƻǎǘƻƴ /ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ
ÅDr. Joseph Borer
ÅDr. Rich Lee
ÅAllysiaVesna, Research

Å/ƘƛƭŘǊŜƴΩǎ IƻǎǇƛǘŀƭ ƻŦ 
Philadelphia
ÅDr. Doug Canning
ÅDr. Aseem Shukla
ÅDr. Dana Weiss
ÅBrynne Bonabitabo, NP
ÅJennifer Frazier, Research

Å/ƘƛƭŘǊŜƴΩǎ ²ƛǎŎƻƴǎƛƴ

ÅDr. Mike Mitchell

ÅDr. John Kryger

ÅDr. Travis Groth

ÅDr. Elizabeth Roth

ÅColeen Rosen, DNP

ÅKatie Sheridan, Research



Insert Video of complete repair 
of bladder exstrophy





Amy Wagner, MD

ÅPediatric surgeon at Childrenôs Wisconsin since 2009

ÅProfessor at the Medical College of Wisconsin

ÅEarned her medical degree at Medical College of Wisconsin

ÅCompleted her pediatric surgery fellowship at the University 
of California ïSan Francisco and Medical College of 
Wisconsin

ÅDr. Wagner sees patients at the Milwaukee Hospital Campus 
and Mequon Clinic



Amy Wagner, MD
Professor of Surgery

Division of Pediatric Surgery

Fetal Concerns Center of Wisconsin

Equipoise and Status of the 

Gastroschisis Outcomes of Delivery 

(GOOD) Study 



Disclosures 

Å No relevant financial relationships to disclose. 



Meta-analysis 2013

Å 3276 pregnancies 

with gastroschisis

Prevalence 4.48/100

Å7 times increased risk

Source: Metaanalysis of the prevalence of intrauterine fetal death in 

gastroschisis.  South AP, Stutey KM, Meinzen-Derr J 

Am J Obstet Gynecol. 2013;209-22

Background: Gastroschisis - Risk of Fetal Demise



Å Pooled prevalence of IUFD of 

1.28 per 100 births after 36 

weeks

Å Prevalence does not appear 
to increase after 35 weeks

Background: Gastroschisis - Risk of Fetal Demise



US birth/death certificate data

Å Retrospective cohort 

Å 860 cases of 
gastroschisis

Å Stillbirth rate 4.8%

Background: Gastroschisis - Risk of Fetal Demise

Source Sparks TN, Shaffer BL, Page J, et al. Gastroschisis: mortality risks with each 

additional week of expectant management. Am J Obstet Gynecol 2017;216:66.e1-7.



Å CAPSNet prospective cohort 

study

Å 692 patients

Å Validated GPS

Gastroschisis : Bowel Morbidity 


