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• Review function of fetal circulation 
& ductus arteriosus

• Risk of enteral feeding
• Protective factor of enteral feeds
• Practice recommendations

OBJECTIVES

Tricuspid Atresia Hypoplastic Left 
Heart Syndrome

http://pted.org/?id=list#1



3 features of fetal circulation 
1. Foramen ovale (FO)
2. Ductus arteriosus (DA)
3. Placenta

The FO and DA allow for 80% of 
circulating volume to bypass the 
lungs during fetal life.
• Important for somatic growth & 

maturation
• Both “should” close around birth

The placenta is the filter

REVIEW OF FETAL CIRCULATION

http://pted.org/?id=fetal1



• Necrotizing enterocolitis (NEC)
• CHD major risk factor for 

developing NEC (3-33% of 
infants)
• Assumed higher risk in ductal 

dependent lesions, d-transposition 
of the arteries (d-TGA), truncus 
arteriosus, aortopulmonary window

• Delay surgical repair or palliation
• Increased length of stay
• Increased morbidity & mortality

WHAT’S THE RISK?

Cognata, A., et. al. (2019)



• Pre-op NEC rate between 3-11%
• Larger feed volumes pre-op increased risk of NEC (P=0.04)

• NEC group: Median 100 mL/kg/day (IQR 40–140)
• Non-NEC group: Median 20 mL/kg/day (IQR 0–100)

• Increased caloric density—fortification 

WHAT’S THE SIZE OF THE RISK?



• Impaired mesenteric blood 
flow

• Low cardiac output state & 
shock (mod-sev ventricular 
dysfunction)

• Abnormal vasculature related 
to CHD

UNDERSTANDING THE PATHOPHYSIOLOGY

• Low diversity of gut 
microbiome

• Introduction of formula
• Altered mucosal barrier
• Intestinal cellular atrophy

Hemodynamic Factors Gut Factors

Unknown Factors



• Preterm infants 
• LBW infants 
• Trisomy 21
• Abdominal wall abnormalities
• Heterotaxy syndrome
• Specific CHD lesions

• HLHS (6.1-9% risk of NEC)
• Single ventricle physiology
• Higher RACHS-1 score (higher 

complexity lesions)
• Previous h/o NEC

WHO’S AT RISK?

Hypoplastic Left Heart 
Syndrome

http://pted.org/?id=hypoplasticleft1



LONG HELD BELIEF DUCTAL DEPENDENT FEEDS

“dd-PBF safer than dd-SBF”

• Pre-op risk as defined by the 
science to date is conflicting
• Some studies show no difference
• Others show increased risk in dd-

PBF

• Retrospective review of infants 
in NPC-QIC dataset did not 
have increased odds of NEC
• 75% of study population HLHS

Deitch, A., et. al. (2023)



• Unfortified human milk 
independently protective
• Immunoglobulins, lactoferrin, 

growth factors, human milk 
oligosaccharides, prebiotics, 
cytokines

• Use of probiotics
• Bifdobacterium Breve 
• Bifdobacterium Lactis

WHAT’S THE BENEFIT?

Cognata, A., et. al. (2019)



1. Clinical readiness for enteral feeds? 
a) Stable somatic NIRS
b) Freedom from lactic acidosis
c) No/Minimal inotropic support
d) No signs & symptoms of feeding intolerance

2. Use human milk whenever possible (mom’s first, then donor)
• Mom’s milk > Donor milk > Formula > NPO

3. Limit feeds to somewhere between 20 mL/kg/day and 100 mL/kg/day
4. Use human milk for oral care if not taking PO
5. Avoid delays to the OR for palliation or repair
6. Standardize feeding practices (use feeding algorithm)
7. Continual reassessment

8. Developmental plug
a) Encourage parent to give first feed 
b) Baby to feed by mouth, if safe

BEST PRACTICE?
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