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} Alaska Birth Defect Registry Overview
} Methods
} Bayes’ Theorem
} Defect Prevalence estimation
} Congenital Diaphragmatic Hernia (CDH)
} Gastroschisis Defect 
} Hirschsprung Defect



• Rely on reporting by 
providers

• Based on ICD-9/ICD-10 
codes

• Reportable up to a child’s 
6th birthday

• Some enhanced 
surveillance (Medical 
Records Review)

Operational since 1996

Passive Surveillance

Multiple reporting sources

State statue 3 AAC 27.012



} State Regulations
◦ Reduce reporting age <3 years of age
◦ Increase reporters to include data aggregators (e.g. insurers)
◦ Reduce frequency in reporting
◦ Inclusion of maternal identifiers to facilitate data linkage with birth 

records
◦ Generalize reporting opposed to scripting of specific ICD codes
� ICD codes specified in the ABDR reporting guide
� Allows flexibility in being response (e.g. NAS surveillance)
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ABDR collects a wide range of defects:
• All nationally reportable conditions
• Multiple additional state defined conditions 
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} All prior prevalence estimates based on reports.
• For many defects Alaska reported rates are above the national estimate
• Traditionally passive systems report lower rates relative to active systems

Defect National 
Estimate

Alaska Report 
rate

Congenital Diaphragmatic hernia 2.5 3.9
Gastroschisis 4.5 8.2
Hirschsprung disease 2 5.6

Can we do a little better using some ingenuity and math?

National estimates compared to 2010-2014 Alaska estimates



Reports

Unique reports by 
child & condition

Sample

Up to 50 cases of a 
specific condition 

sampled

Confirmation

Medical records 
review (NBDPN 

guidelines)

Adjustment

Adjust reported 
condition 

prevalence by 
confirmation 
probability

*To improve timeliness limit the adjusted prevalence estimate 
to children reported before age 3 years opposed to 6 years.
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Marginal: Probability of collecting 
these data under all possible 
hypotheses

Likelihood: Probability of collecting 
these data when our hypothesis is 
true

Prior: probability of the hypothesis 
being true before collecting new data

Posterior: The probability of our 
hypothesis being true given these 
data collected
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1. We have the universe of all reported cases of a given defect in 
Alaska and the reporting completeness is constant  by age 
six.

2. The case confirmation probabilities are constant across age 
strata, over time, and by provider.

3. ! "# $% or ! # $% is unknown
a. Use ! # % among children ages 3-6 years that are excluded as a 

proxy
b. ABDR QA efforts indicate that an estimated >95% of major congenital 

anomalies are reported before age 7 years, and ~65-100% are reported 
before age 3 years (depending on condition)



Defect National 
Estimate

Alaska 
Report rate

Alaska estimated defect rate 
(95%CI)

Congenital Diaphragmatic hernia 2.5 3.9 3.3 (2.0, 5.0)
Gastroschisis 4.5 8.2 5.5 (3.7, 7.6)
Hirschsprung disease 2 5.6 3.6 (2.4, 4.9)

National estimates compared to 2010-2014 Alaska estimates











} 1/2500 live births
◦ >95% Bochdalek; (85% Left, 14% Right, 2% bilateral)
◦ 2% Morgagni (anterior defect)
◦ Alaska 2007-2015: R=L @ 50% each

} 2% of CDH familial
} 15% with chromosomal abnormality
◦ 10% of CDH: Trisomy 21, 18, 13, 45X

} Other defects: heart (16%), kidney, brain, skeletal, 
intestines, genitals, eyes

} 50-60% isolated (no other malformations)
} Management – Perinatology/Neonatology; prenatal 

markers for survival(LHR); Delivery at ECMO center



} Survival (overall = 38-60%; some centers up to 75%)
◦ No ECMO needed – up to 90% survival
◦ ECMO therapy needed – 50% survival
◦ In general, liver up lesions have worse prognosis 

} Immediate Complications after birth
◦ PPHN
◦ Pulmonary Vascular Abnormalities
◦ Congenital Heart defects

} Post discharge complications: 87% of CDH survivors 
have longer lasting morbidity: pulmonary, gastro-
intestinal, and neurologic problems. Also risk of 
recurrence of CDH and intestinal obstructions from 
adhesions



After Repair of L CDH At several months of age



After Repair R-CDH At 6 months of age





CDH Per 10,000 live births

National Prevalence 2.5

Reported cases in Alaska 5.1

Prevalence in Alaska* 4.2 (3.0, 5.7)



P = 0.012



CDH 2007-2014 Per 10,000 live births

Prevalence (95% CI)

Anchorage 3.6 (2.1, 6)

Southwest 13 (7.3, 23.2)

http://rpubs.com/AK_ABDR/CongenitalDiaphragmaticHernia

http://rpubs.com/AK_ABDR/CongenitalDiaphragmaticHernia






} Abdominal wall defect –
to R of umbilicus

} 1/2000 live births (30% 
increase </>2006)

} 35% with defects in 
other organ systems

} Environmental and 
genetic factors

} Vascular disruption
} Prenatal: MSAFP 

increased
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} TE Fistula, optic nerve hypoplasia
} Optic nerve hypoplasia, absent septum 

pallucidum
} Congenital hypotonia
} Kidney Abnormalities - UPJ obstruction, 

hydronephrosis, single kidney
} Cardiomyopathy
} Mobius Syndrome
} All babies have malrotation – remove appendix
} Complex Gatroschisis (atresia, volvolus, 

obstruction)



} Most favorable prognosis of abdominal wall defects; often 
isolated defect; 10% with non-gi abnormalities; abnormal 
karyotype in 1%

} 25% of cases complex with other GI problems
} Survival overall for live-born infants is 97.8%
} Mean length of stay 53 days (8-307 days)
} Complications: 
◦ Prenatal: IUGR (30-60%), fetal demise (3-6%), preterm birth, bowel 

dilation and wall thickening
◦ Post natal: intestinal dysmotility interferes with feeding, 

gastroesophageal reflux disease, poor growth 



PAMC Prior to 2011
-Intubated at birth
-Viscera reduced in OR
-Ventilated post-op

PAMC 2011 to present:
-Silo placed at bedside within 

minutes of birth
-Silo reduced at bedside over 3-5 

days
-Extubated post-op



CDH Per 10,000 live births

National Prevalence 4.5

Reported cases in Alaska 7.8

Prevalence in Alaska* 5.3 (4.0, 7.0)



P = 0.134



Gastroschisis
2007-2014

Per 10,000 live births

Prevalence (95% CI)

Northern 7.4 (2.6, 16.6)

Southeast 7.4 (2, 16.5)

Southwest 7.7 (3.3, 15.4)

http://rpubs.com/AK_ABDR/Gastroschisis

http://rpubs.com/AK_ABDR/Gastroschisis






} First described in 1886 by Danish Pediatrician Dr. Harald 
Hirschsprung

} 80% rectosigmoid colon (short segment)
} 20% proximal to sigmoid (long segment)
} 1/5000 live births
} M:F 3.5:1; for long segment it is 1:1
} 3% risk in siblings for short segment; up to 17% risk in siblings for 

long segment
} Recurrence risk is higher if proband is female or if multiple family 

members affected 
} Presentation in the newborn: Delayed first bowel movement >48 

hrs of age



} Etiology – lack of neural ganglia in the 
intestinal tract responsible for motility 
(peristalsis)
◦ Defect in the craniocaudal migration of neuroblasts 

(occurs at 4-7 wks gestation)
} Genes: at least 12 genetic mutations
◦ Predominant gene affected RET proto-oncogene



} Associated Syndromes:
◦ Trisomy 21, Bardet-Biedl Syndrome, Cartilage-hair hypoplasia, Haddad 

Syndrome (Cong central hypoventilation syndrome + Hirschsprung 
disease), Riley-Day syndrome, MEN type 2, Mowa-Wilson Syndrome, 
Smith-Lemli Opitz Syndrome, Waardenburg Syndrome especially type 4

} Other organ systems to evaluate in HD:
◦ Urinary tract abnormalities, visual and hearing impairment, congenital 

heart disease, anorectal malformations



} Any newborn who fails to pass meconium in 48 hrs should be 
evaluated

} 10% of HD diagnosed after 3 yrs of age – history of chronic 
constipation and failure to thrive

} Presentation in newborn period – delayed passage of 
meconium, obstruction with abdominal distension/bilious 
emesis/colitis

} Contrast enema (transition zone), rectal suction biopsy, 
anorectal manometry (> 1month or with ultrashort segment 
disease)

} Sometimes need exploratory laparotomy and open biopsy



Diseased Section – Aganglionic
(normal size) Step 1 - Stoma formation



Resect abnormal segment Anastomosis to rectum



} Associated syndromes affect ultimate outcomes
} Definitive treatment is surgical resection of aganglionic

segment of bowel and anastomosis of normal bowel to the 
anus

} Abnormalities of bowel function commonly include 
constipation and fecal incontinence. Rarely enterocolitis or 
colonic volvulus.

} Adjustments to diet may be necessary, especially if a chronic 
ostomy is required

} Normal lifespan



Hirschsprung’s Disease Per 10,000 live births

National Prevalence 2

Reported cases in Alaska 5.6

Prevalence in Alaska* 3.6 (2.4, 4.9)



P = 0.107



Hirschsprung Disease 
2007-2013

Per 10,000 live births

Prevalence (95% CI)

Anchorage 0.3 (0.2, 0.6)

Southeast 0.9 (0.4, 2.1)

Southwest 0.5 (0.2, 1.3)

https://rpubs.com/AK_ABDR/Hirschsprung

https://rpubs.com/AK_ABDR/Hirschsprung




} All of these conditions appear to be more common in Alaska 
and among Alaska Native population

} Consequences for Resource Utilization – high risk prenatal 
care, NICU care, surgical care, prolonged and recurrent 
hospitalization

} Potential for familial/genetic predisposition especially for CDH 
and Hirschsprung Disease

} Potential for long term complications and normal lifespan 
mean increased healthcare costs associated with these 
conditions  
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