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Who gets NEC?



Necrotising enterocolitis

Mucosal inflammation and gut tissue 
necrosis

Destruction of integrity of the gut

Catabolic state
Reduced capacity of the gut to effectively 

absorb enteral nutrients

Deteriorating nutritional status

Nutritionally vulnerable preterm infant



Parenteral nutrition

Support breast milk

expression

Nutritional management of NEC-
overview

Nil by 

mouth 

7-10 days

Gastric decompression



Nutritional management of NEC-
overview

ÅGoals:
ïGut rest

ïPreserve/support nutritional status

ïAvoid toxicity ςprotect liver

ïPrevent biochemical abnormalities

ïSupport family



What is the evidence about enteral feeding post 
NEC?



Benefits of enteral feeding

ÅEnteral feeding promotes

ïcellular hyperplasia

ïregeneration of brush 
border

ïbile flow

ïgut motility

ÅTrophic volumes prepare 
the gut for full feeding

ÅLonger term, enteral 
feeding is key to gut repair



When should enteral feeding 
restart in medical NEC?

ÅLittle evidence or consensus

ÅDepends on disease severity

Å7-10 days post onset of NEC??

ÅLikely some infants can tolerate earlier if 
clinically improving and inflammatory markers 
reducing



Evidence

ÅEarly enteral feeding (day 4-5) post medical 
NEC stage II or above in clinically improving 
infants maybe beneficial

ïshorter time to full enteral feeds (Bohnhorstet al 
2003)

ïreduced catheter related septicaemia(Bohnhorst
et al 2003, Brotschiet al, 2009)

ïshorter hospital stay (Bohnhorstet al 2003)



How to progress with feeds?

ÅNo evidence

ÅPragmatic and practical approach

ïSlowly! 10-20 ml/kg/day

ïBe guided by NG aspirates, abdomen, clinical 
condition

ïWean PN as feeds increase, consider growth



What to feed post medical NEC?

First choice - HUMAN 
MILK

ïFreshly expressed MEBM

ïPasteurised donor milk

Å Benefits to the infant post NEC:

ïReadily absorbable

ïEpidermal growth factor ς
mucosal growth

ïHormones ςmodulates 
growth effects

ïOligosaccharides ςmicrobial 
protection

ïGlutamine ςfuel for 
enterocytes

ïEnzymes ςaid digestion and 
absorption



What to feed post medical NEC?

No human milk available ???

Very little evidence available



Conflict for enteral feeding post 
NEC

Prematurity

Growth

Bone health

Feed tolerance

Nutrient 

malabsorption

Gut inflammation



Formula choice

Standard preterm 

formula 

Hydrolysed preterm 

formula 

Amino acid based 

term formula 
Peptide based  term 

formula 

Whole protein
Lactose

Peptides
Lactose

Amino acids
Lactose free

Peptides 
Lactose free



Formula choice - straw poll

Standard preterm 

formula 

Hydrolysed preterm 

formula 

Amino acid based 

term formula 
Peptide based  term 

formula 

3 units3 units

3 units 3 units



Benefits/risks of hydrolysed feeds 
for the preterm infant 

ÅPotential benefits

ïBetter tolerance

ïLess malabsoprtion

ï? Effects on remission 

ÅPotential risks

ïPoorer growth

ïLower lean body mass
ÅIncreased urinary 

nitrogen excretion

ÅPlasma amino acid 
imbalance

ïPoorer bone 
mineralisation
ÅReduced absorption of 

calcium and phosphorus



Feeding post surgical NEC

ÅManagement depends 
on:

ïextent and site of 
resection (less adaptive 
capacity with significant 
ileal resection)

ïquality of remaining 
bowel

ïwhether stoma present

The relative locations of digestion and absorption of nutrients in the healthy 

gastrointestinal tract. Jeejeebhoy K N CMAJ 2002;166:1297-1302



Consequences of extensive 
resection

ÅΨLƴǘŜǎǘƛƴŀƭ ŦŀƛƭǳǊŜΩ ƻǊ ΨǎƘƻǊǘ ōƻǿŜƭ ǎȅƴŘǊƻƳŜΩ

ïCritical reduction in gut mass or function below 
the minimum needed to absorb nutrients and 
fluids required for adequate growth

ÅLeads to:

ïMalabsorption of macro and micronutrients

ïGrowth failure

ïFluid balance disturbances

ïElectrolyte disturbances



Nutritional management post 
surgical NEC

ÅPhases of management ςcan be protracted

ÅRecovery + PN

ÅTrophic enteral feeding

ÅIncreasing enteral feeds

ÅWeaning of PN

ÅAim to support normal growth and development & 
promote intestinal recovery and adaptation whilst 
minimising complications

Enteral feeds are the single most important factor in 
promoting adaptation



What can we feed post surgical 
NEC?

ÅFirst choice = human milk 

ÅBeneficial effect on gut 

adaptation

BUT infants post gut resection may have poorer 
tolerance to whole protein fat and lactose



Formula selection post surgical 
NEC

ÅWhat do we consider when choosing a formula feed 
post gut resection?

ïNutritional requirements ςpremature?

ïBowel length and integrity ςlactose tolerance?

ïStoma output ςvolume and quality

ïComplications eg liver impairment

ïTime since GI surgery

ïWeight and growth history



Formulas available

Formula Calorie 
(kcal/100ml)

Protein 
(g/100ml)

MCT

(%)

Osmolalit

y

Lactose 

free?

Meet preterm 

nutritional need

Mature EBM 68 1.3

(whole)

? 284 N N

Nutriprem 1 80 2.6

(whole)

18 375 N Y

Hydrolysed
Nutriprem

80 2.6 
(peptides)

18 405 N Y

SMA 
GoldPremPro

80 2.9 
(peptides)

33 293 N Y

Pepti-Junior 66 1.8

(peptides)

50 210 Y N

Pregestimil 68 1.9

(peptides)

53 280 Y N

Neocate LCP 67 1.8

(amino acid)

0 340 Y N

Puramino 68 1.89

(amino acid)

33 350 Y N



Monitoring

ÅEnteral feed increase can be slow

ÅNeed a consistent approach
ïGastric aspirates - volume  and quality

ïStoma output - volume and consistency

ïMalabsorption signs

ïGrowth/weight gain

ïFeeding method ςcontinuous vs bolus

ïUrine sodium



How do we feed after surgical NEC?

ÅOrally ςif gestationally appropriate
ïImportant in avoiding aversive behaviours later on

ïAids in gut adaption (epidermal growth factor 
produced in salivary glands)

ÅEnteral (bolus vs continuous)
ïBoluses more physiological

ïContinuous encourages feed absorption and 
recommended if boluses fail



Nutrition Team
Neonatologist

Dietician

Neonatal Nurse

Gastroenterologist

Surgeon

Pharmacist



Nutritional outcomes

ÅMedical NEC

ïMajority off PN within 2-
3 weeks

ÅSurgical NEC - much 
poorer

ïShort bowel in 20-25% 
infants (Murthy et al, 2014)

Intestinal 

failure 

outcomes 

(all causes)
(Sparks et al, 

2016)



Summary of management
ÅParenteral nutrition from time of onset

ÅNil enterally for a maximum of 7-10 days

ÅConsider introducing feeds earlier if clinically 
improving and breast milk available

ÅUse human milk as first choice post NEC

ÅIf no human milk available
ïMedical NEC - consider hydrolysed preterm/term feeds 

depending on gestation and severity of NEC

ïSurgical NEC ςlikely to require peptide/amino acid feed 
and proceed slowly depending on extent of surgery



Case study

Å35 yr old supported  mother

ÅMum ςpreterm, NEC and ileostomy as an 
infant

ÅFirst pregnancy

ÅIVF identical twin pregnancy

ÅIntrauterine growth restriction

ÅTwin to twin transfusion

ÅNormal ante-natal dopplers



Birth

ÅEmergency caesarean at 28+6 weeks

ÅMale infant 

ÅBorn in poor condition

Å630g (0.4th centile)



Medical management

ÅVentilated for 5 weeks before extubation to 
CPAP and eventually nasal cannula oxygen

ÅPDA ςmedically managed

ÅGrade I IVH on right on head scans



Parenteral nutrition

Breast milk expression

Early minimal 

enteral nutrition

Colostrum for mouth cares

Early nutritional management -
overview



Progress

ÅSlow progress with milk feeds - on/off

ÅDay 22 ςfull feeds of MEBM at 165 ml/kg/d 

ÅDay 25 ςlimited MEBM, commenced on 
preterm formula ςgraded over 10 days

ÅDay 34 (34 weeks CGA) - abdominal 
distension, vomiting, desaturations, 
bradycardia, lactic acidosis, profound sepsis



Multifocal gangrenous NEC

ÅAXR ςpneumatosis, 
distended loops of 
bowel

ÅLaparotomy x 2



Surgery

ÅSurgery 1 -ΨŎƭƛǇ ŀƴŘ ŘǊƻǇΩ ς4 segments small 
bowel remaining

ÅSurgery 2 ςanastomosis of remaining 
segments, ileostomy and mucous fistula

ÅRemaining bowel:

ï42cm proximal bowel from DJ flexure to stoma

ï10cm distal bowel from mucous fistula to ileo-
caecal valve

ïFull colon preserved



Early nutritional management

ÅLong line

ÅParenteral nutrition

ïliver protection with SMOF 
lipid

ÅAim ςgrowth?

ïMaintain centiles

ïDo not overfeed PN

ÅAdvice to family?

ïCautious optimism

ïProtracted recovery and 
time to full feeding



Progress

ÅProtracted recovery post surgery

ÅWhen to start feeds? 

ïFeeds restarted once NG aspirates settled, 21 days 
post second surgery

ïIncrease slowly at 10 ml/kg/d monitoring stoma 
output to guide progress

ÅWhat to start?

ïNo MEBM so start donor EBM

ïGraded to Pepti-Junior once tolerating 40 ml/kg/d



Why Pepti-Junior?

Medium chain fats absorbed independently of bile 
flow

Close to term corrected age



Feed properties
Formula Calorie 

(kcal/100ml)

Protein 
(g/100ml)

MCT

(%)

Osmolalit

y

Lactose 

free?

Meet preterm 

nutritional need

Mature EBM 68 1.3

(whole)

? 284 N N

Nutriprem 1 80 2.6

(whole)

18 375 N Y

Hydrolysed
Nutriprem

80 2.6 
(peptides)

18 405 N Y

SMA 
GoldPremPro

80 2.9 
(peptides)

33 293 N Y

Pepti-Junior 66 1.8

(peptides)

50 210 Y N

Pregestimil 68 1.9

(peptides)

53 280 Y N

Neocate LCP 67 1.8

(amino acid)

0 340 Y N

Puramino 68 1.89

(amino acid)

33 350 Y N



Problems

ÅSlow progress

ÅStoma output high and watery

ïFeeds changed to Neocate LCP (amino acid)

ïSome improvement but still high stoma output

ïFeeds maintained at 80ml/kg PN, 80 ml/kg 
Neocate as hourly bolus feeds

ïStart refeeding into mucous fistula

ÅPN dependant until stoma closure

ÅOther considerations? - oral feeding?



Refeeding

ÅStoma effluent

ÅGathered at intervals

ÅFed into mucus fistula

ÅWhy?

ïInduce colonic absorption

ïOptimise absorption

ïWater absorption

ÅPlan for closure?


