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1. Purpose 

1.1. The purpose of this document is is to give guidance on the investigation and 
management of NEC in neonates on the postnatal ward, special care unit 

(SCU) and paediatric ward if applicable.  

1.2. This guideline applies to midwives and maternity care assistants on Delivery 

Suite and Bassett Ward, registered nurses and health care assistants on the 
Special Care Unit and Caroline Thorpe paediatric ward and all Paediatric 
medical team. 

1.3. Implementation of this policy will ensure that: 

 Babies showing signs of NEC are recognised and managed 
appropriately 

 The risks to neonates with NEC are minimised and treatment is 

commenced in a timely manner.  

2. Definitions   

NEC- Necrotising Enterocolitis 

An inflammatory disease of the gastrointestinal mucosa associated with 

prematurity and gut immaturity (Ball, et.al., 2015). NEC is the most common 
gastrointestinal emergency in neonates (Marsh, 2007). Incidence and mortality are 

inversely related to gestational age (Ball, et.al., 2015). NEC predominantly affects 
preterm infants; however 12% of neonates with NEC are born at term (Newell, 

2012). 

CPAP – Continuous Positive Airway Pressure 

UAC – Umbilical arterial catheter 

IV – Intravenous 

NG – Nasogastric  

ODN – Operational Delivery network 
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Immaturity 

Loss of barrier 
function 

Bacterial translocation 

Macromolecular 
absorption 

Mucosal 
damage 

NEC 

Mucosal disruption 

Bacterial overgrowth 

Viruses 

Pathogenic bacteria 

Ischaemia 

Milk feed 

Toxins 

3. Responsibilities 

3.1. It is the role of all clinical staff including nurses, midwives and doctors 
who care for neonates: 

 To act in accordance with this guideline 
To minimise the risks to neonates associated with NEC  

4. Pathophysiology 

The specific cause of NEC remains enigmatic, and therefore it is thought that the 
aetiology of NEC is multifactorial (Boyd and Aspin, 2010;  Newell, 2012; 

Chandrasekhar and Barr, 2014). It is believed that the major contributing factors of 
NEC are a combination of gut hypoxia, prematurity, poor mucosal integrity, 
bacterial flora and a presence of a metabolic substrate (milk) in the intestinal 
lumen (Newell, 2012: Chandrasekhar and Barr, 2014). NEC is a disease that affects 
the whole organ and is characterised by coagulative necrosis, ulceration, oedema 
and haemorrhage of the gut (Chandrasekhar and Barr, 2014). NEC can affect any 
part of the bowel but is most common in the ascending colon, terminal ileum and 
the caecum (Newell, 2012). 

 
 

 
  

 
 

 
 

 
 
 

 

 

 
 
 

 

 
 
 
 

 
 
 

 

 

Interaction of the main factors involved in the 
pathogenesis of necrotizing enterocolitis  (NEC). 
(Newell, 2012). 
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5. Risk factors for Necrotising Enterocolitis 

Neonates that develop NEC can sometimes have no risk factors at all, however 
most will have at least one. Risk factors associated with the development of NEC: 

 
 Prematurity 

 Congenital defects (e.g. heart disease, lung hypoplasia, gastroschisis, 
Hirschsprung disease) 

 Intrauterine growth restriction or placental insufficiency 
 Perinatal asphyxia/hypoxia 

 Polycythaemia, or hypercoagulable states 
 Cardiorespiratory disease 
 Cyanotic congenital heart disease 
 Patent ductus arteriosus  
 Umbilical catheterisation  
 Exchange transfusion  
 Maternal use of co-amoxiclav shortly before delivery  
 Enteral feeds of artificial milk or hypertonic feed 
 Rapid introduction of enteral feeds  
 Fluid overload  
 Hypothermia  
 Premature rupture of membranes  
 Anaemia 

 
Despite the large evidence base, there remain some controversies surrounding the 
risk factors for NEC: 
 

 Insufficient evidence regarding the timing of the introduction/ speed of 
increase of feeds in neonates with or without intrauterine growth 
restriction, in addition the osmolarity of feeds 

 Umbilical catheter position does not affect the incidence of NEC  
 Pre or post-natal use of Indomethacin used for Patent ductus 

arteriosus 
 Same incidence of NEC when either ibuprofen or indomethacin used 

for patent ductus arteriosus 
 Enteral feeding during transfusions  
 Diuretics during top up transfusions with packed cells  
 For preterm babies who are younger than 8 days old, be aware that 

dexamethasone increases the risk of gastrointestinal perforation 

6. Possible signs and symptoms of NEC 

The presentation of NEC may vary between individual neonates. Symptoms may 
be very non-specific such decreased activity level, temperature instability and 

apnoeic episodes to a rapidly deteriorating illness with signs of shock, peritonitis 
and death (Marsh, 2007; Newell, 2012). 
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Feed intolerance Systemic disturbance 

- Increased gastric aspirates 
- Vomiting 
- Bile stained aspirates, progressing to frank 
  Bile        

- Apnoeas 
- Bradycardias 
- Desaturations 
- Lethargy 
 

Gastrointestinal signs Systemic signs 

- Abdominal distension  
- Abdominal tenderness 
- Palpable mass 
- Change in stool pattern 
- Blood +/- mucus in the stool 
- Decreased bowel sounds 
- Visible intestinal loops  
- Abdominal wall erythema/discolouration/ 
  Oedema 

- Respiratory deterioration/failure 
-Temperature instability, hyper/hypothermia 
- Circulatory collapse/failure: 
    - Hypotension 
    - Oliguria 
    - Decreased peripheral perfusion 
- Deranged Uand Es 
-‘Quiet’ 
- Irritability 

 

7. Differential Diagnoses 

In most cases, it is not difficult to identify NEC (Newell, 2007). For example, A well 
premature infant on CPAP may have isolated abdominal distension and so it is 

important to consider any other possible pathologies that may contribute to a 
similar clinical picture (Marsh, 2007), such as: 

 
 Sepsis with paralytic ileus 

 Malrotation +/- volvulus 
 Gastrointestinal atresias 
 Hirschsprung’s disease 
 Meconium ileus or cystic fibrosis 
 Microcolon 

8. Severity classification 

Severity classification is based in Bell’s staging criteria (Bell, et. al., 1978). 

Immediate investigations include blood tests (haemoglobin, white cell count, 
platelet count, coagulation studies, urea, electrolytes, albumin and blood gas 

analysis)(Newell, 2012). However, an Abdominal Radiograph is mandatory and 
should be done early (ideally AP supine and if perforation suspected but not 
confirmed followed by left lateral decubitis)(Marsh, 2007).   

 

Bell et al. (1978) Staging criteria  
 

 Systemic criteria Intestinal Signs Radiological signs 
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Stage 0 - No signs. - Increased or bile 

stained aspirates 
- Abdomen distended 

but baby well  

 

Stage la 

‘Suspected NEC’ 

- Temperature 

instability 
- Lethargy 
- Apnoea 
- Bradycardia 
- Desaturations 

- Increased gastric 

aspirates 
- Vomiting 
- Mild abdominal 
distention 

- Normal or intestinal 

dilatation, mild ileus 

Stage Ib 
‘Suspected NEC’ 

- As Stage Ia - Bright red blood PR - As Stage Ia 

Stage IIa 
‘Definite NEC’ – 

mildly ill 

- As in Stage I, mildly 
ill 

- As in Stage I 
- No bowel sounds 

- Abdominal 
distention +/- 

tenderness 

- Intestinal dilatation 
- Ileus 

- Pneumatosis        
Intestinalis (air in 

bowel wall) 
Stage IIb 

‘Definite NEC’ – 
Moderately ill 

- As in Stage IIa but 

unwell 
- Mild metabolic 

acidosis 
- Mild 

thrombocytopenia 

- As in Stage IIa 

- No bowel sounds 
- Tenderness 

- +/- Abdominal wall 
cellulites 

- +/- Mass, especially 
in right lower 

quadrant 

- As in Stage IIa 

- +/- Portal venous    
gas 

- +/- Ascites 

Stage IIIa 
‘Advanced NEC’ – 
Bowel intact 

- As in Stage IIb 
- Hypotension 
- Bradycardia 
- Apnoea 
- Desaturations 
- Mixed respiratory 
and metabolic 
acidosis 
- Disseminated 
Intravascular 
Coagulation 
- Neutropenia 

- As in Stage IIb 
- Signs of peritonitis 
- Marked tenderness 
- Abdominal 
distention 

- As in Stage IIb 
- More likely evidence 
of Ascites 

Stage IIIb 
‘Advanced NEC’ – 
Bowel Perforated 

- As in Stage IIIa - As in Stage IIIa - As in Stage IIIa 
- Pneomoperitoneum 
(signs of perforation) 

9. Management of Necrotising Enterocolitis   

The management of NEC is dependent on the Bell’s stage as detailed above. 

Bell’s Stage 0 (Feed intolerance, No systemic features) 
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 Consider differential diagnosis  
 Volume and colour of any aspirates to be documented  
 History and Examination to look for Signs and Symptoms consistent 

with Suspected NEC (Bell’s Stage I – see grid above)  
 If baby is well, with no abdominal signs it is safe to continue feeds if 

aspirate is less than 3 ml (recommendation from ADEPT trial)  
 If the aspirate is greater than 3ml or heavily bile stained then feeds 

should be withheld awaiting assessment before restarting.  

 If intolerance/ increased aspirates persist, regularly re-examine for 
signs of NEC.  

Bell’s Stage I (Suspected NEC) 
 

 Consider differential diagnosis  
 Nil by mouth  
 Insert large bore (8fr) Nasogastric tube (NGT) if not already present 

and aspirate the stomach, then leave in situ on free drainage.  

 IV Access  
 Take blood samples (FBC and film, U&E, LFT, Bone profile, CRP, Blood 

culture, Blood gas, coagulation screen)  
 Start maintenance IV fluids  

 Abdominal radiograph (AXR) (consider Left lateral decubitus film as 
well)  

 Discuss recommended drug therapy with the tertiary unit and NDDH 
microbiology before prescription and administration. 

 Monitor cardio-respiratory status, may require escalation in 
respiratory support (not CPAP).  

 Regular assessment for systemic and abdominal signs  
 Duration of treatment: If after 48 hours of treatment, Blood Cultures 

are negative, and baby has improved to stage 0 then treatment can be 
stopped. If the baby is still showing signs of stage I or has progressed 
then continue treatment. 

At this stage it is important to consider liaising with Plymouth NICU Consultant to help 
decide future management and need to transfer neonate to another unit for TPN or to 

Bristol for Surgical Review. Also consider liaising with Bristol Children’s Hospital (contact 
the on-call registrar via Bristol Children’s Hospital switchboard). 

 
Indications for definite need for surgical review (and transfer to Paediatric surgical 
centre) are;  

  

 Pneumoperitoneum (bowel perforation)  

 Clinical deterioration despite optimal medical management  
 Evidence of Necrotic bowel (fixed dilated loops on AXR, 

worsening metabolic acidosis, DIC, intractable shock)  

Bell’s Stage II or III (Definite or Advanced NEC) 
 

 Management as in Stage I plus:  
 Ventilation, Cardiovascular state/ perfusion :  
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 Intubation and Mechanical ventilation should be considered, if on 
CPAP this should be changed to mechanical ventilation to allow bowel 
decompression.  

 CVS state and perfusion should be reviewed and monitored very 
closely. Fluid boluses and blood pressure support may be required.  

 Central venous and arterial access is essential. A UAC should not be 
inserted once NEC is confirmed, consider removing existing UAC and 
obtaining alternative access. 

 Fluids: IV maintenance and replacement of NG losses (with 0.9% saline 
with 10mmol KCL/500ml, calculated and replaced on a 6 hour cycle).  

 Monitoring must include peripheral perfusion, peripheral-core 
temperature difference, urine output and base excess.  

 Analgesia: Adequate analgesia is essential- a Morphine infusion (or 
similar opiate) should be in place at an adequate level with close 
respiratory monitoring. 

 Bloods: Babies need frequent blood tests (including U and E’s, full 
blood count, coagulation and gases). Transfusion may be required to 
maintain Haemoglobin/ platelet count.  

 Review clinical status: if deterioration consider repeat abdominal films 
and surgical opinion. 

 Surgical consult: Consultation with Paediatric surgery may be useful to 
help in guiding management, consider discussion at Stage IIa onwards.  

 

Duration of treatment: If definite NEC has been confirmed (Bell’s stage II or III), medical 
treatment should be continued for 7 – 14 days, whilst monitoring for severe/ deteriorating 
disease. No evidence exists as a guide.  

10. Monitoring Compliance with and the Effectiveness of the 
Guideline 

 Staff are informed of documentation via email and at ward meetings. 
On implementation of this guideline written confirmation will be 

obtained that they have read and understood the contents. There is an 
expectation that staff are responsible to keep updated on any 
improvements to practice and deliver care accordingly. 

 Non-adherence to the guideline is reported by use of the Datix system. 
Incidents are monitored and reviewed by the neonatal governance 
team and action plans made if required. Individual cases are discussed 
at handover, on ward rounds and weekly on grand rounds and are 
used for learning in safeguarding supervision.  

 In addition incidents involving NEC will be reported to the governance 
body of the Neonatal ODN for investigation and learning where this is 
appropriate. 
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 Further discussion and reviews occur at Directorate meetings, 
Neonatal/Paediatric Governance meetings Maternity Patient Safety 
Meetings and locally at Ward meetings. Learning and action plans are 
cascaded at these meetings and improvement implemented Key 
findings and learning points will be disseminated to relevant staff. 
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