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Objectives

• Review current necrotizing enterocolitis (NEC) rates
• Examine evaluation of retrospective analyses 
• Describe multidisciplinary approach 
• Review feeding pathway
• Discuss next steps 



Patient Volumes 



Surgical Case Volumes 



Index Operation STAT Category



PAC3 NEC Rates 



PC4 NEC Rates



PC4 NEC Rates 



Programmatic Reviews 
• Evaluation of NEC in CICU surgical patients in FY13 & FY14 (Savoca et al. 2016)

• Incidence 4.6% (42 of 912 total eligible patients)
• No feeding regimen associated with increased risk of NEC
• Longer length of stay and higher overall mortality rate 



Programmatic Reviews 
• 10-year retrospective review in high-risk shunt-dependent patients 

• Initial univariate analysis (FY13 to FY22)
• 12.5% incidence in high-risk group 
• Increased ultrasound (US) utilization in diagnostics 



Diagnostics: Increased US Utilization 



Initial Procedure Patient Distribution 



Clinical Factors 



Multivariate Analysis 



Current State: Diagnostics & Treatment 

• Multidisciplinary team 
• CICU medical team 
• General surgery 
• Radiology 

• Radiographs vs Ultrasounds 
• Near-infrared spectroscopy (NIRS)
• General surgery 

• Treatment timelines: 2, 5, & 7 days NPO and antibiotics 

• Post-diagnosis feeding approach 



Feeding Pathway 



Feeding Pathway 



Feeding Pathway



Takeaways 

• Multidisciplinary collaboration to unify diagnosis and 
treatment 

• Ultrasound use leading to conservative treatment plans
• Risk stratification in high-risk populations 

Where do we go from here?
Multicenter coalition to evaluate and research cardiac NEC 

Dedicated evaluation of ultrasound use in NEC diagnoses 



Thank You!Thank You!



NEC Prevention at Dell Children’s Medical Center
Michael Y Liu, MD

April 15, 2025
PAC3/PC4 Spring Conference



Objectives

• Overview of patient distribution and care at DCMC

• CCU management strategies

• Surgical considerations

• Diagnosis of NEC and confounding variables



Dell Children’s Medical Center Heart Center Overview
CHD patients can be admitted into the following units

• Cardiac Intensive Care Unit: 24 beds
• Acute Care Cardiology: 24 beds
• Neonatal Intensive Care Unit: 48 beds

Most neonates with complex CHD will be admitted to our CCU
• Single ventricle physiology
• Ductal dependent physiology
• Cyanotic heart disease



Dell Children’s Medical Center Heart Center Overview
CHD neonates to be admitted to NICU

• Neonates < 34 weeks or < 1800 grams with CHD (case-by-case)

Patients admitted to Acute Care Cardiology
• Postsurgical neonates after CCU deintensification
• *Except for patients with BTT shunt-dependent circulations 

Daily Heart Center multidisciplinary rounds in morning



NEC Rate Comparison

Dell Children’s Medical 
Center (PC4)

PC4 Aggregate Dell Children’s Medical 
Center (PAC3)

PAC3 Aggregate

0.38% 1.25% 0.044% 0.56%
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Surgical Volume by Year
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Dell Children’sAggregate



Outcomes by Age Category (2021-2024)

Age 
Category Surgery Date Surgery Date Eligible Index 

Cases
Perioperative 
Mortality (N)  

Perioperative 
Mortality (%) STS Mortality % 

Neonate 1/4/2021 12/31/2024 238 10 4.2% 7.4%

Infant 1/4/2021 12/31/2024 405 9 2.2% 2.6%

Child 1/4/2021 12/31/2024 448 4 0.9% 1.1%

Adult 1/4/2021 12/31/2024 93 0 0.0% 1.7%

Grand Total 1,184 23 1.9% 12.8%



CCU management strategies
High-risk patients are generally classified into:

• Patients with systemic outflow obstruction
• Single Ventricle Physiology
• Patients with other significant diastolic runoff lesions (which can 

encompass the above)



CCU management strategies
Neonates with high-risk lesions:

• NPO with IVF for 24 hours and then start trophic feeds on DOL 1 with TPN initiation
• If prostaglandins needed, maintain at low-dose (~0.02 mcg/kg/min)
• High-risk feeding protocol is instated

• Monitoring includes:
• Umbilical arterial pressure monitoring
• NIRS-cerebral and flank; increased concerns if <40% or if downtrending
• Use of abdominal circumference assessment and gastric residual assessment is 

attending-dependent









Intraoperative considerations
• Cerebral and somatic NIRS monitored carefully. Monitor both trends and absolute values. 

Aggressive with perfusion and hematocrit. 

• Two arterial lines (one upper and one lower extremity) with titration of MAPs typically based on 
lower extremity with target mean 30-35 mm Hg in neonates. 

• For bypass cases:
• Hypothermia to 18-22 °C achieved. 
• While on full flow bypass, goal flow rates of 150 cc/kg/min
• Replete hematocrit aggressively

• Liberal with peritoneal drain placement. Only criteria to preclude PD placement is if g-tube or if 
preexisting abdominal pathology.  









Diagnosis
High risk patients with any GI signs or nonspecific signs generally trigger 
workup:

• Abdominal XR
• Abdominal ultrasound not commonly used, but role is likely 

increasing
• CBC/lactates considered 



Treatment
Patients with possible or suspected NEC (i.e. Modified Bell Stage 1) are 
treated aggressively*

• Very low threshold to make NPO, gastric decompression via NG
• 5 days of antibiotics, typically amg/gent +/- flagyl
• General surgery consultation

Patients with definitive NEC
• All of the above plus more aggressive monitoring
• Antibiotics are typically 7-10 days; antibiotic regimen may vary

*These patients do not meet definition for NEC in PC4



Brief Audit
Of 8 patients coded as having definitive NEC:

• 7  patients had noncardiac/complex issues (e.g. chromosomal 
abnormality, heterotaxy, prematurity, low birthweight)

• 7 patients had “high-risk” cardiac lesions
• Exception was a full-term baby with double aortic arch, LPA sling, hypoplastic left lung, 

complete tracheal rings, tracheal stenosis, multiple extracardiac anomalies, who was 
the only patient in cohort that had bowel resection

• Most common antibiotic regimen for definitive NEC was 
vancomycin/cefepime/flagyl for 7 days



Conclusion
• Most of our critically ill neonates are kept in CICU and not NICU

• Multidisciplinary approach is taken on daily basis between intensive 
care, surgery, and cardiology

• Pre-, intra-, and postoperative protocols are in place with 
consideration for NEC

• Aggressive management of “suspected NEC” may also contribute to 
our relatively low rates by PAC3 and PC4
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Thank You!Thank You!
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