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Agenda for the evening

A6:00 p.m. | Welcome by Erika Peterson, MD

A6:05 p.m. | New Management Algorithm for Fetal and Neonatal Bladder
Exstrophy by John Kryger, MD

A6:35 p.m. | Equipoise for and Status of the Gastroschisis Outcomes of
Delivery (GOOD) Study by Amy Wagner, MD

A7:05 p.m. | Prenatal Predictors of Outcomes in Congenital Heart
Disease by David Saudek, MD

A7:45 p.m. | Wrap-up by Erika Peterson, MD

A Q&A sessions to follow after each presentation.
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Take a tour

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

Physician Liaisons are here for you

A Serve as a link between
Children's Wisconsin and
referring providers

A Provide information about
Children's Wisconsin
services and programs,
including continuing
education opportunities

A A Facilitate solutions for

referral and

Lisa Magurany Jen Jesse Margie Berg e _
Sr. Physician Liaison Physician Liaison Sr. Physician Liaison communication ISSues
(773) 636-2299 (920) 810-6553 mberg2@chw.org
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Asking the presenter a question

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

AMedi cal director of wurology a 0
A Chief and professor of pediatric urology at the Medical College
of Wisconsin
A Board certified in pediatric urology
A Earned his medical degree from University of Wisconsin
Medical School - Madison
ACompl eted his pediatric urol og%y h |

Hospital of Michigan

A Dr. Kryger sees patients at the Milwaukee Campus, Appleton
Clinic, and Delafield Clinic

| Children's
: Wisconsin



Advancements In Fetal and
Neonatal Bladder Exstrophy
management

John V. Kryger
Professor and Chief of Pediatric Urology
Childrendos Hospital of Wi sco
Milwaukee, WI
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Outline

ADefine and describe Bladder exstrophy
AExplain the need for improved care
ADescribe a new philosophy to care in Multi-disciplinary Bladder
Exstrophy Program
AOne of 12 Centers of Excellence in US

ADescribe how newborn care of bladder exstrophy has changed
In the nursery.
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Bladder Exstrophy

A Bladderexstrophyis a spectrum
A Wisconsin birth rate is 60,000 per year (2020)

Epispadias Bladder Exstrophy Cloacal Exstrophy

1:150,000 1:40,000 1:400,000

Male Female Male Female

Boston Children’s Where the world comes for answers




Premature rupture of cloacal membrane

A Mesenchymal ingrowth is critical to stability of the membrane
A As the urorectal septum separates the GU and Gl tracts
A As pelvic organs, abdominal wall, pelvic bones mature

A As external genitalia develop
A Premature membrane rupture results in HERNIATION of pelvic organs

Allantoic duct

Midgut

Umbilicus . Genital Urorectal
tubercle septum
Bladder X7

anlage Hindgut

Cloacal
membrane

Tailgut ¢

Incompletely
divided cloaca

Cloacal membrane

A SIZE-4mm B SIZE -8 mm

Peritoneum

—— Peritoneum :
Hindgut

Hindgut
Urorectal Rectum

Bladder
septum
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Anal

Anal canal
membrane

Genital
tubercle 7

Urogenital
membrane

Cloacal dukt
of Reichel

Cloacal membrane

C SIZE-I12mm D SIZE-I6mm



Exstrophy Etiology

Timing has major impact on the severity

A 4-6 weeks Cloacakxstrophy
A 6-12 weeksClassic bladdexstrophy
A 12-14 weeks Epispadias

Childrens
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Bladder Exstrophy |

Wide spectrum of Anomalies

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
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Prenatal Diagnosis

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

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

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

1. GoyalA, Fishwick], et al. Antenatal diagnosis of Blada#wacalexstrophy Challenges and possible solution. J

PedUrol 2012 é%
Children's  vebica
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Fetal Imaging

AFetal US findings:
AAbsence of bladder
AWidened pubic diatasis
ALow lying umbilicus
APresence of omphalocele is key differention: BE vs CE
A Can be difficult to distinguish true omphalocele from bulging bladder plate
A Sensitivity distinguishing BE from CE (1)
A fUS 69% fMRI 83%

Children's M?%L
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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




Two Approaches to surgery

- Slow progress over 75 years

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

& cortex remain
Intact

Post periosteum X ZX

MEDICAL
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Pitfalls of this Surgery
AAre common and sometimes
devastating

DEHISCENCE & PENILE INJURY, UPPER URINARY
FISTULA EVEN LOSS TRACT DAMAGE

URINARY TRACT LONG-TERM BLADDER
INFECTIONS URINARY AUGMENTATION
INCONTINENCE

American
Urological
Association Ch | Id ren’s MEDICA
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The Complete Primary Repair of
Exstrophy (CPRE)

A Complete Primary Repair was innovation advanced by Dr Mitchell
A Complete disassembly of penile corpora and urethra and glans
A More aggressive Bladder neck dissection and reconstruction

A Continence 80% among children > 4 yo
A Long-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

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

-FICTION SCIENCE & TECH BUSINESS HUMOR MAGAZINE VIDEO

Personal Best

Top athletes and singers have coaches. Should you?

BY ATUL GAWANDE

e |

A Coaches for:
A Athletes
A Musicians

A Why not surgeons?

Children’s MEDICAL
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Coaching

A Bladder Exstrophy is an excellent model for surgical coaching.

A Given rarity of this disease gaining necessary surgical experience is
challenging.

A The complexity of disease requires mastery of surgery

hl|d ren’s MEDICAL
Wisconsin  oFwisconsiy




Multi -institutional Bladder
Exstrophy Consortium (MIBEC)

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

* Doug Canning,
Children’s Hosp Philadelphia
« Joe Borer,
Boston Children’s
« John Kryger,
Childrens Wisconsin
« Mike Mitchell,
Coach and Mentor

OMIBEG #

Multi Institutional Bladder Exstrophy Consortium




Why form a consortium?

A Refine and standardize the Mitchell technique of CPRE
A Reproduce accomplishments reported by Mitchell

A Develop an accurate high-volume database
A short- and long-term clinical outcomes
A surgical outcomes

A Develop training and educational resources for Pediatric urologists

Boston Children’s Hospital

Until every child

Wisconsin

Kids deserve the best.

@H The Children’s Hospital of Philadelphia® {g

OMIBEG# '

Multi Institutional Bladder Exstrophv Consortium

. 5B
Children's  vebica
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Collaboration
"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 exstrophys pect r um. 0
Mike Mitchell, MD

S
—
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—
—
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Advancements of MIBEC approach

Immediate Closur Elective Closure
1 day 2-3 MOS

A Pelvic bone flexibility A Assemble surgery team
A Less bladder irritation A Mini-puberty robust genital tissue
A Early completion for A Better family bonding

family A Time for Nutrition and nursing

A Family counselling and preparation

—
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MIBEC Collaboration: 8 surgeons

18

16

14

12

10

8

6

4

2

0

MIBEC February 201317 May 2022
Primary CPRE in 97 patients:

AMale: 61
AFemale: 36

No. Primary CPRE Performed Per Year
2010-2012 Each Institution
2013-2021 MIBEC

2010 2011 2012 2013 2014 2015 2016 2017 2018

O MIBEG ik

Multi Institutional Bladder Exstrophy Consortium

B CPRE at BCH
[ CPRE at CHW
CPRE at CHOP
" Female CPRE by MIBEC
m Male CPRE by MIBEC

Childrens

Wisconsin

2019 2020 2021 2022
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Newborn Care Is important
esp. when closure delayed

ABladder mucosa is very sensitive

ATie umbilical cord with silk to avoid
clamp irritation to bladder mucosa

ACover mucosa with tegaderm to
protect from diaper

AParent counseling and education

ACritical to parents on many levels.

ATakes time to do
spent

t

St
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Newborn Care of
Classic Bladder Exstrophy

A Not as involved as most people expect
A Children are generally robust and healthy at birth
A Pediatric Urology consult is important
A No need to transfer patient
A No separation of mother/ infant
A No special needs except covering the exposed bladder with tegadermor press no6 seal
A Discharge to home directly from nursery is expected in the usual time frame.

A Appt with Pediatric Urology Center of Excellence within 1 week, preferably in person,
but can be telemedicine if great distance

.
Children’s  mebicac
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Newborn Care of
Classic Bladder Exstrophy

A Imaging at the Urology visit (can be done prior to discharge from nursery as option)
A Renal US
A Pelvic x-ray

A No labs

A No antibiotic prophylaxis

A No restrictions on diapering or bathing or activities

A Essentially normal newborn care

Children's  vebica
. . COLLEGE
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JAMA Surgery | Original Investigation

b I . . The International Bladder Exstrophy Consortium
P U I C a.t I O n S A Model for Sustained Collaboration to Address the Unmet
Global Burden of Surgical Disease

Rakesh S. Joshi, MD; Dhirendra Shrivastava, MD; Richard Grady, MD; Anjana Kundu, MD; Jaishri Ramji, MD;
Pramod P. Reddy, MD; Joao Luiz Pippi-Salle, MD; Jennifer R. Frazier, MPH; Douglas A. Canning, MD;
Aseem R. Shukla, MD

,THE JOURNAL . -

UROLOGY @ American

An Initial Report of a Novel Multi-Institutional Bladder
Exstrophy Consortium: A Collaboration Focused on
Primary Surgery and Subsequent Care

Urological
Association

Joseph G. Bore|:|, Evalynn Vasquez, Douglas A. Canning, John V. Kryger, Michael E. Mitchell

F’ed iatric RSS Feeds & DLW

Login | Register | Subscribe

Short-term outcomes of the multi-institutional bladder
exstrophy consortium: Successes and complications in the
first two years of collaborationyx.

if&f%?ﬁhiilvasqﬂ' D.A. Canning, J.V. Kryger, A. Bellows, D. Weiss, T. Groth, A. Shukla, M.P. 'ild re n’s MEDICAL
I ; COLLEGE
ISCONSIN OF WISCONSIN

DOI: http://dx.doi.org/10.1016/j.jpurol.2017.01.006 BEEE




Facilitates a Skilled Multidisciplinary Team

Pediatric Urology
Pediatric Orthopedics
Pediatric Anesthesia
Pediatric Intensive care

Pediatric Psychology

Pediatric Pain specialists

MI BECH

PedlatrlC NUfSGS Multi Institutional Bladder Exstrophy Consortium
Childrens o
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MIBEC T Early Benefits

AConsistent Team of Surgeons

A Better teaching
A Safer surgical outcomes
A Collective wisdom of senior surgeons

AEvolution of the procedure
A Improved dissection of urethra
A Better dissection and reconstruction of the bladder sphincter
A Improved reconstruction of both male and female genitalia

MEDICAL
COLLEGE

Children’s
OF WISCONSIN

A Role of osteotomies and spica cast
Wisconsin

A Outcomes
A Improved continence with voiding in normal fashion
A Great reduction in number of bladder augmentations
A National recognition, teaching videos, publications



Collaboration

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

Charles Darwin
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Coll aborati on at | t O

HMIBEEH

Multi Institutional Bladder Exstrophy Consortium

.
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This image is actually 5 women decorated by world
champion body-painter Johannes Stotter




M] D) *C‘n‘

M lrI stitutional Bladder Exstrophy Con
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ADr. Joseph Borer o
ADr. Rich Lee [ KAt RNBY Qa [
AAllysiaVesna Research ADr. Mike Mitchell

ADr. John Kryger

Al KAt RNByYy Qa | 24 LAPuTrayiGmtly
Philadelphia | ADr. Elizabeth Roth
ADr. Doug Canning AColeen Rosen, DNP

ADr. Aseem Shukla AKatie Sheridan, Research
ADr. Dana Weiss
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AJennifer Frazier, Research

|
Children's  vebica

W. . COLLEGE
ISCONSIN OF WISCONSIN




Insert Video of complete repair
of bladder exstrophy

—
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Amy Wagner, MD

APedi atric surgeon at Chil dr
AProfessor at the Medical College of Wisconsin
AEarned her medical degree at Medical College of Wisconsin

ACompleted her pediatric surgery fellowship at the University
of California T San Francisco and Medical College of
Wisconsin

ADr. Wagner sees patients at the Milwaukee Hospital Campus
and Mequon Clinic
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Equipoise and Status of the
Gastroschisis Outcomes of Delivery

(GOOD) Study

8

Amy Wagner, MD
Professor of Surgery
e Division of Pediatric Surgery

. : == Fetal Concerns Center of Wisconsin GOOD
Children’s Mebicac

Gastroseh isis Outcomes of Del ivery
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ground:

Meta-analysis 2013
A 3276 pregnancies
with gastroschisis

Prevalence 4.48/100
A 7 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
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Gastroschisis - Risk of Fetal Demise

www.AJOG.org

Metaanalysis of the prevalence of intrauterine fetal death

in gastroschisis

Andrew P. South, MD, MPH; Kevin M. Stutey, MD; Jareen Meinzen-Derr, PhD, MPH

OBJECTIVE: The objective of this study was to review the medical
literature that has reported the risk for intrauterine fetal death JUFD) in
pregnancies with gastroschisis.

STUDY DESIGN: We systematically searched the literature to identify
all published studies of IUFD and gastroschisis through June 2011 that
were archived in MEDLINE, PubMed, or referenced in published

ipts. The MESH terms isis of inal wall defect

were used.

RESULTS: Fifty-four articles were included in the metaanalysis. There
were 3276 pregnancies in the study and a pooled prevalence of IUFD
of 4.48 per 100. Those articles that included gestational age of IUFD

had a pooled prevalence of IUFD of 1.28 per 100 births at >36 weeks'
gestation. The prevalence did not appear to increase at >35 weeks'
gestation.

CONCLUSION: The overall incidence of IUFD in gastroschisis is
much lower than previously reported. The largest risk of IUFD
occurs before routine and elective early delivery would be acceptable.
Risk for IUFD should not be the primary indication for routine
elective preterm delivery in pregnancies that are affected by
gastroschisis.

Key words: abdominal wall defect, fetal death, gastroschisis, IUFD,
stillbirth

Cite this article as: South AP, Stutey KM, Meinzen-Derr J. Metaanalysis of the prevalence of intrauterine fetal death in gastroschisis. Am J Obstet Gynecol

2013;209:114.e1-13.

astroschisis is an abdominal wall
defect of unclear cause and in-
creasing incidence worldwide; current
estimates are near 5 per 10,000 births."
There have been great improvements
in survival in this patient population

From the Divisions of Neonatology (Drs South
and Stutey) and Blostatistics and Epidarmiology
{Or Meinzen-Der), Department of Pediatrics,
Cincinnati Children's Hospital Medical Center,
University of Cincinnati College of Medicine,
Cincinnati, OH.

Received Jan. 30, 2013; revised Apr 2, 2013;
accepted Aprl 24, 2013.

This study was supported by the Perinatal
Institute at Cincinnati Chikdren's Hospital
Medical Center, Cincinnati, OH.

The authors report no conflict of interest.
Presented at the annual meeting of the
Pediatric Academic Societies, Boston, MA,
April 28-May 1, 2012,

Reprints: Andrew P. South, MD, MPH,

3333 Bumnet Ave., Cincinnati, OH 45229.
andrew.south@cchmce.org.

0002-9578/free

© 2013 Mosby. Inc. Al rights reserved.
ttp://cdx.doi.org/10.1016/ 5109 2013.04 032
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* EDITORS’ CHOICE

because >95% of infants survive from
birth to initial hospital discharge.?
However, there remain many questions
about perinatal management and, in
particular, about the optimal gestational
age at delivery. Intrauterine fetal death
(IUFD) is more common in pregnancies
that are affected by congenital anomalies.
Among all major congenital anomalies,
2% of pregnancies result in stillbirth,*
which is much higher than the 0.6%
baseline rate in the general population.**

postnatal clinical outcomes (such as
earlier initiation of enteral feeds and
shorter hospitalization time), the litera-
ture does not document a consistent
benefit.”!"  Therefore, the primary
rationale for elective delivery before the
onset of labor may be the prevention of
IUFD."

The reported incidence of IUFD in
pregnancies that are affected by gastro-
schisis is as high as 12.5%."* Although
the cause for the increased risk of
IUFD is unknown, hypotheses include

This higher risk of stillbirth results in a
higher frequency and level of antenatal
monitoring and, in some cases, elective
delivery at <39 weeks™ gestation.® De-
cisions ding obstetric

bilical cord compression after acute

| dilation,* hy ios,'>
cardiovascular compromise that is
related to high protein loss through the

defect and subsequent hypovalemia.'°
gl i

must be based on accurate k

and

<
tion.'”'® Additionally, there is increased

of the risk for fetal death.

The mean age of spontaneous labor in
pregnancies that are affected by gastro-
schisis is between 36 and 37 weeks’
gestation,” yet the average age of delivery
is approximately 1 week earlier. This
discrepancy leads to the conclusion that
infants with gastroschisis deliver early
either for fetal/maternal indications or
electively.® Although some clinicians
advocate for early delivery to improve

114.e1  American Journal of Obstetrics & Gynecology AUGUST 2013

risk for volvulus and vascular compro-
mise that could lead to fetal death.'®
Studies that have documented high
rates of IUFD are limited by small
numbers, and many were conducted ata
time when prenatal diagnosis of gastro-
schisis was uncommon. These studies
found that most IUFDs occurred late in
the third trimester. Obstetricians devel-
oped the practice of early elective de-
livery based on these studies. Additional

GOOD

GastrogehisisiOutcomes of Delivery



- Background: Gastroschisis - Risk of Fetal Demise

Prevalence of intrauterine fetal death by gestational age

3.2

2.2

N

1.8

1.6
1.4

per 100 pregnancies

1.2

A Pooled prevalence of IUFD of G orowremememe
1.28 per 100 births after 36
A Prevalence does not appear 5

to increase after 35 weeks os ]

weeks J J

Cumulative and weekly prevalence of intrauterine fetal death per 100 pregnancies. Blue lines
indicate weekly prevalence of intrauterine fetal death; red lines indicate cumulative prevalence of
intrauterine fetal death.

South. Risk of IUFD in gastroschisis. Am ] Obstet Gynecol 2013.
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round:

Irth/death certificate data

Retrospective cohort

860 cases of
gastroschisis

tillbirth rate 4.8%

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.
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Gastroschisis: mortality risks with each additional week of

expectant management

Gastroschisis - Risk of Fetal Demise

ajog.org

®Gﬂg‘(\{nlk

Teresa N. Sparks, MD; Brian L. Shaffer, MD; Jessica Page, MD; Aaron B. Caughey, MD, PhD

BACKGROUND: Frior studies have evaluated the overall risk of still-
birth in pregnancies with fetal gastroschisis. However, the gestational age
at which mortality is minimized, balancing the risk of stillbirth against
neonatal mortality, remains unclear.

OBJECTIVE: We sought to evaluate the gestational age at which pre-
natal and postnatal morality risk is minimized for fetuses with
gastroschisis.

STUDY L This was a refr cohort study of singleton
pregnancies delivered between 24 O/7 and 39 6/7 weeks, using 2005
through 2006 US national linked birth and death certificate data. Among
pregnancies with fetal gastroschisis, prospective risk of stillbirth and risk of
infant death were determined for each gestational age week. Risk of infant
death with delivery was further compared to composite fetal/infant mor-
tality risk with expectant management for 1 additional week.
RESULTS: Among 2,119,049 pregnancies, BBD cases (0.04%) of
gastroschisis were identified. The overall stillbirth rate among

gasfroschisis cases was 4.8%, and infant death occured in B8.3%.
Prospective risk of siillbirth became more consistently elevated begin-
ning at 35 weeks, rising to 13.9 per 1000 pregnancies (95% confidence
interval, 10.8—17.1) at 39 weeks. Risk of infant death concurrently
nadired in the third trimester, ranging between 62.4-66.8 per 1000 live
births between 32-39 weeks. Comparing mortality with expectant
management vs delivery, relative risk was significantly greater with
expectant management between 37-39 weeks, reaching 1.90 (95%
confidence interval, 1.73—2.08) at 39 weeks with a number needed to
deliver of 17.49 (95% confidence interval, 15.34—20.32) to avoid 1
excess death.

COMCLUSION: Risk of prenatal and postnatal mortality for fetuses with
gastroschisis may be minimized with delivery as early as 37 weeks.

Key words: gastroschisis, intrauterine fetal demise, neonatal death,
stillbirth

Introduction
‘Gastroschisis occurs in approximately
3-5 of every 10,000 live births, with an
estimated 90-97% of cases identified
prenatally.'* Most cases are thought to
occur either sporadically or in a multi-
factorial nature, and risk factors include
young maternal age, non-Hispanic white
maternal race/ethnicity, tobacco use, and
several environmental factors and med-
ications.'™* The majority of gastroschisis
«cases occur as isolated defects, although
6-15% are associated with additional
anomalies.”™ Important perinatal risks
associated with gastroschisis include a
28% to =50% chance of early delivery,
numerous concomitant morbidities, and
mortality in up to 10% of infants.**#-1
Several studies have evaluated still-
birth among cases of fetal gastroschisis,
with overall rates reported from
0-149."°7*1  Giillbirth  risk  may

Cite this article as: Sparks TN, Shaffes BL, Page J, et al.

riskswith each of
expectant manapement. Am J Obstet Gynecol
2017:216:66.¢1-7.

0002-0378/$36.00
& 2016 Eksevier Inc. Al rights reserved
e/ doi or1 0.1 01 4,209, 2016.0B.036

further increase in cases with concomi-
tant oligohydramnios or when addi-
tional anomalies are presenl."'; Many of
the existing studies are based on small
cohorts, though, and there has heen
limited investigation of stillbirth risk by
gestational age (GA). A recent meta-
analysis'* found that stillbirth risk with
fetal gastroschisis was greatest <36
weeks of gestation, and other literature
has supported higher stillbirth rates
throughout the third trimester in gen-
eral."" Some studies have advocated for
delivery <37 weeks of gestation because
of increased stillbirth risk over time,
potentially from increasing bowel
inflammation and other factors.'"'*
Others have supported delivery at later
term GAs due to improved neonatal
outcomes and lower medical costs. ™"
The GA at which mortality is mini-
mized for fetuses with gastroschisis,
balancing the risk of stillbirth against
neonatal mortality, thus remains
unclear.

We designed a large retrospective
cohort study to investigate the prospec-
tive risk of stillbirth for each GA week
among pregnancies with fetal gastro-
schisis, as well as the risk of neonatal
death. Our objective was to determine
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the GA at which risk of mortality with
expectant —management begins to
outweigh that with delivery of fetuses
with gastroschisis, to improve our un-
derstanding of the GA at which mortality
is minimized with delivery.

Materials and Methods

This was a retrospective cohort study of
pregnancies in the United States during
the years 2005 through 2006, using
linked live birth certificate and infant
death data from the National Center for
Health Statistics (NCHS), Centers for
Disease  Control and  Prevention
(CDC)."" Institutional review board
approval and informed consent were not
required for this study because of the
publicly available and de-identified na-
ture of the NCHS linked file."”

The NCHS established a national
linked file using unique linkage numbers
to match data from individual states.
This file includes birth information for
infants born in 2005 through 2006, as
well as information about death if this
occurred within the first 12 months of
life (whether the death occurred in 2005,
2006, or 2007). A revised US Standard
Certificate of Live Birth was imple-
mented beginning in 2003, and was
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ABSTRACT

Background: Optimal timing of delivery in fetuses with gastroschisis (GS) is unknown. Some favor early induced
delivery to prevent bowel injury. This study evaluates the correlation between bowel injury and the gestational
age at birth using the Gastroschisis Prognostic Score (GPS).

Methods: A national database was analyzed from 2005 to 2013. Patients were pooled based on their gestational

Em"'ﬁ“ﬂs age at birth. The mean GPS and % of patients with severe bowel matting were tabulated for cach week in utero.

L . . Regression modeling was used to evaluate the relationship between the dependent (severe matting and GPS)
s troschisis s
oS T seore) and independent (gestational age) variables and the R? coefficient of determination was derived to evaluate
model strength. i factors i ing the timing of delivery were evaluated.

Results: Of 780 cases, 88 were exchuded because of missing data. A linear relationship is seen between increasing
gestational age and decreasing bowel matting (R* = 066) and GPS (R* = 0.72). For every week in utern, the % of
patients with severe matting decreases by 3.6%.

Conclusion: Early induced delivery simply to protect from ongoing i d. e d

and should be reserved for evidence of closing isis or

© 2015 Elsevier Inc. All rights reserved.

Gastroschisis (GS) is one of the most common congenital abdominal
wall defects and is usually detected in the prenatal period in developed
countries during routine fetal ultrasound and selective maternal serum

X uent intrauterine growth restriction
. most babies with GS survive with an
have severe bowel damage and require
n [4). The exact cause of bowel injury
auses include chemical irritation by
ed digestive enzymes in the amniotic
_|the restriction of venous and lvmphatic
9 hominal wall defect [5=E]. A few authors
as the cause of bowel edema and have
section {CS) as a consequence [9-12].
ated for preterm delivery to prevent
|s including ongoing bowel damage in
fetal demise, fetal distress with neuro-
k of “closing gastroschisis” leading to
lective preterm delivery has been asso-
| stay. faster initiation to oral feeding
successful primary repair, and a shorter
tion [9,17). On the other hand, preterm
10w to increase the duration of hospi-
quired to reach full oral feeding [18-20].

v of Pediatric General and Thoracic Surgery, The
per, Room (812, Montreal, QC, H3H 193 Canada.
ca (L] Baird).
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In addition, premature G5 babies are at higher risk of developing sepsis
and cholestasis [4.21,22]. Many studies have been underpowered to
detect significant outcome differences based on delivery practices,
including the only prospective randomized trial published to date
|23-25]. Additional limitations of the salient literature include the
prolonged time span included in most studies resulting in the compari-
son of patients treated in different eras, inclusion of emergency and
elective deliveries as well as the evaluation of patients without stratifica-
tion based on disease severity.

In order to assess whether preterm delivery protects the bowel from
ongoing damage in utero, the Canadian Pediatric Surgery Network
(CAPSNet) database was used to correlate the time spent in utero
with the severity of bowel matting and Gastroschisis Prognostic Score
(GPS) in newborns with gastroschisis [26). The study hypothesis was
that if the proponents of preterm delivery were correct, we should see
a higher percentage of severe matting and high-risk GPS with increasing
gestational age.

1. Methods

1.1. Study population
The Canadian Pediatric Surgery Network includes all tertiary care

Canadian perinatal centers and has collected data on all congenil

diaphragmatic hernia and GS cases from fetal diagnosis until hos

discharge or death since May 2005. CAPSNet is nested within a natil
universal health care delivery plan without appreciable private maternal
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