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	Brief Background
Necrotizing enterocolitis (NEC) is an inflammatory bowel necrosis of premature infants .
NEC affects 6-7 % of Very Low Birth Weight infants.
The age of onset is between 2 weeks to 3 months in preterm infants and is inversely related to gestational
age. In term infants NEC is encountered in the first week of life. 
Risk Factors for NEC
1. Prematurity
2. Formula feeding
3. Delayed breast feeding
4. Bacterial overgrowth, altered colonization and bacterial translocation
Maternal Chorioamnionitis, clinical and/ or histopathological; prolonged empirical antibiotics and
exposure to 3rd generation cephalosporins and the use of H2 blockers have been implicated.
5. Ischemic injury
Placental insufficiency, prenatal indomethacin, hypoxic ischemic injury, cyanotic heart disease
anemia, blood transfusions, use of inotropes can compromise gut perfusion.
6. Osmotic injury
Nutritional additives and medications with high osmolality 
7. Infectious injury
Viral infections including rotavirus and enterovirus; bacterial colonization with gram negative organisms
8. Dysregulated immune response
Macrophage immaturity, increased expression of inflammatory factors, genetic predisposition
(single nucleotide polymorphisms) and abnormal nitric oxide production can contribute to NEC.
9. Patent ductus arteriosus (PDA)
A large PDA may cause poor gut perfusion due to ductal steal from the intestines.
Clinical Features
Non –specific systemic signs and symptoms:
Apnea, lethargy, temperature instability, decreased heart rate variability and tachycardia with heart rate
>160/min. Poor perfusion, mottling and hypotension may be present in fulminant NEC.
Gastrointestinal signs and symptoms:
Signs of feed intolerance including emesis, increase in pre-feed residuals more than 30 %( 1); bilious,
bloody or feculent aspirates and abdominal distension. There may be abdominal wall erythema,
tenderness, paucity of bowel sounds and bloody stools. 
Laboratory Signs
Non-specific laboratory findings:
Neutropenia, leukocytosis, thrombocytopenia, hyponatremia, acidosis and hyperglycemia have been
reported in NEC patients.
Radiological findings:
Fixed dilated bowel loops or ‘sentinel loop sign’, pneumatosis intestinalis and portal venous gas shadow may be evident. Peumoperitoneum indicates the presence of gut perforation.  


	Definitions

	Modified Bell’s Criteria for diagnosis of NEC:
Stage 
Systemic Signs 
Abdominal Signs 
Radiographic
signs
IA: Suspected 
Temperature Instability, apnea,
bradycardia, lethargy
Gastric retention,
abdominal distension,
emesis, heme-positive
stool
Normal or Intestinal
dilatation, mild ileus
IB:Suspected 
Same as above 
Same as above +
grossly bloody stool.
Same as above
IIA:
Confirmed
NEC(mild
disease)
Same as above 
Same as above plus
absent bowel sounds
with or without
abdominal tenderness
Intestinal Dilatation,
ileus, pneumatosis
intestinalis
IIB:Advanced
NEC
Same as above + Mild metabolic
acidosis and thrombocytopenia
Same as above plus
absent bowel sounds
definite tenderness with
or without abdominal
cellulitis and RLQ mass.
Same as above
plus ascites
IIIA
Advanced
NEC
Same as above hypotension,
bradycardia, severe apnea, combined
respiratory and metabolic acidosis,
DIC & neutropenia
Same plus signs of
peritonitis, marked
tenderness, and
abdominal distension.
Same as above +
ascites
IIIB
Advanced
Perforated
bowel
Same as IIIA 
Same as IIIA 
Same as above +
pneumoperitoneum



	Management

Stable                            Unstable with shock, lethargy, recurrent apneic episodes or increasing oxygen requirement

                                                                              

                                                                                        Intubation and Ventilation

                                        (Avoid CPAP as this may worsen the abdominal distension which can aggravate respiratory
                                                                             compromise due to diaphragmatic splinting)


Urgent fluid resuscitation. IV normal saline bolus 10-20 ml/kg over 1hour and repeated as needed. 

In the presence of coagulopathy fresh frozen plasma (FFP) can should be administered as part of volume resuscitation.


NBM

NG drain for decompression. Hourly aspiration if the abdomen is grossly distended.


Investigations:
Haemogram,CRP, PT, APTT, ABG, RBS, Urea, Creatinine, Group and Match, Blood culture 

AXR (supine). AXR (right side up if suspected of perforation)

Parenteral antibiotics:
Ensure antibiotics administered within 1 hour of clinical suspicion of NEC.
Stage I and II NEC: Cloxacillin, Gentamycin/amikacin and metronidazole
Escalate to cefotaxime/meropenem early if clinical deterioration
Stage III A /B: Meropenem
Start intravenous fluconazole prophylaxis in Stage IIA NEC and above in ELBW

Start TPN

Refer to the pediatric surgeon for Stage IIB and above

NEVER FORGET TO INFORM THE PARENTS

	Additional Note

Duration of NBM and Antibiotics:
1. Suspected NEC: 2-7 days depending on clinical condition.
2. Stage II: 7-14 days. Resume and cautious increase in feed volume.
3. Stage III: and above-- 14 days minimum. 

Indications for Surgery
Absolute
Pneumoperitoneum

Relative
1. Continued deterioration despite maximal medical management
2. Hemodynamic instability
3. Persistent thrombocytopenia
4. Coagulopathy
5. Persistent metabolic acidosis
6. Significant abdominal wall erythema
7. Palpable mass
8. Fixed Loop in serial AXR indicating dead gut.
9. Intestinal obstruction 



