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Aims & Objectives

• Provide an overview of neonatology, as per MRCOG syllabus
• Resuscitation of newborn
• Feeding
• Preterm and term infant

• Respiratory distress
• Hyperbilirubinaemia
• Infection
• Seizures
• Intracranial haemorrhage
• Necrotizing enterocolitis



A Brief History of Neonatology

• Mortality in 1900 – 40 per 1000 infants -> in 2020 <4/1000
• Key Milestones

• Thermal Regulation – early 1900s: incubators, 2000: plastic wrapping at delivery for 
preterm babies

• Nutrition – 1907: infant formula, 1960s: neonatal tetany from Vit E deficiency in 
formula, TPN, 1980s: breastfeeding resurgence 

• Rhesus Haemolytic Disease – 1925: first exchange transfusion, 1940: Rhesus factor 
discovered, 1945: Coombs Test, 1968: Anti D prophylaxis

• Antibiotics – 1944: penicillin, prior to this neonatal mortality from sepsis near 100%
• Respiratory Distress Syndrome (RDS) – 1955: surfactant described, 1972: prenatal 

corticosteroids, 1989: surfactant therapy approved
• Neonatal Intensive Care – 1922: first neonatal unit, 1960s: mechanical ventilation, 

1980s: ECMO, 2000s: therapeutic hypothermia for HIE
• Future?



Epidemiology

• Definitions:
• Preterm – Extremely preterm <28 weeks, very preterm 28-32, moderate preterm 32-34 weeks, late preterm 

34-36 weeks
• Term >37 weeks
• Post-term >42 weeks
• Birthweight – Low <2.5kg / Very Low <1.5kg / Extremely Low <1kg

• Stillbirth – infant delivered at or after 24+0 weeks gestation with no signs of life
• Neonatal Death – liveborn infant after 20 weeks gestation who died before 28 days after birth
• Neonatal Mortality Rate (NMR) – Deaths in first 4 weeks of life per 1000 live birth
• Extended Perinatal Death – any stillbirth or neonatal death
• Perinatal Mortality Rate (PMR) – Stillbirths plus early neonatal deaths per 1000 birth
• Post-neonatal mortality rate – Deaths from 28 days to 1 year per 1000 live births
• Infant mortality rate - Deaths in first year of life per 1000 live births

Potential 
SBA/EMQ



Adaptation to 
Extra-Uterine Life
• BEFORE:

• Oxygenated blood from placenta via 
umbilical vein -> DV -> IVC -> RA -> 
shunt via FO / DA ->  aorta -> umbilical 
arteries -> placenta

• AT BIRTH: 
• Lungs inflate -> reduced pulmonary 

vascular resistance -> increased 
pulmonary artery flow -> increase PV 
return -> FO shunt closes – neonatal 
circulation established

• AFTER: 
• Gradual DA constriction, regression of 

DV and umbAs

• ** It is important with fetal cardiac 
conditions to consider whether the 
problem is DUCT DEPENDENT – 
determines place of birth



APGAR scores

• Measured at 1 and 5 minutes of 
life

• Do NOT use to determine need 
for resuscitation

• If <7 or infant requires 
resuscitation, continue every 5 
mins until 20 mins of life

• Expressed as e.g. APGARS 
91/105/1010

• Low APGAR <3 beyond 10 
minutes of age: high risk of 
neurological damage leading to 
cerebral palsy

• Not completely objective but 
almost universally used

• Can be used in preterm infants 
as well

Potential 
SBA/EMQ



Neonatal ResuscitationNewborn life support  
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Newborn life support  

Place undried in  
plastic wrap +  
radiant heat

Inspired oxygen
28–31 weeks 21–30% 

< 28 weeks 30%

If giving inflations,  
start with 25 cm H2O

Assess 
Colour, tone, breathing, heart rate

Start clock / note time
Dry  / wrap, stimulate, keep warm

If heart rate is not detectable or < 60 min-1 
after 30 seconds of ventilation  

• Synchronise 3 chest compressions to 1 ventilation
• Increase oxygen to 100%
• Consider intubation if not already done or laryngeal 

mask if not possible

If the heart rate remains not detectable or < 60 min-1

• Vascular access and drugs
• Consider other factors e.g. pneumothorax, 

hypovolaemia, congenital abormality

Once chest is moving continue ventilation breaths

If gasping / not breathing
• Give 5 inflations (30 cm H2O) – start in air
• Apply PEEP 5–6 cm H20, if possible 
• Apply SpO2 +/- ECG 

Ensure an open airway 
Preterm: consider CPAP

Birth
Delay cord clamping if possible

Reassess
If no increase in heart rate, look for chest movement

Reassess
If no increase in heart rate, look for chest movement

Reassess heart rate and chest movement  
every 30 seconds

Update parents and debrief team
Complete records

(Antenatal counselling)
Team briefing and equipment check

Preterm  
< 32 weeks

Acceptable  
pre-ductal SpO2

2 min 65%

5 min 85%

10 min 90%
If the chest is not moving

• Check mask, head and jaw position
• 2 person support
• Consider suction, laryngeal mask/tracheal tube
• Repeat inflation breaths
• Consider increasing the inflation pressure
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• Principles: optimise airway, breathing 
and circulation whilst keeping infant 
warm
• Most infants respond to lung inflation
• Very few require chest compressions 

(1-3 per 1000) or medication

Potential 
SBA/EMQ



Neonatal Resuscitation

Newborn life support  

AT A
LL TIM

ES A
SK

 “IS H
ELP N

EED
ED

”

Newborn life support  

Place undried in  
plastic wrap +  
radiant heat

Inspired oxygen
28–31 weeks 21–30% 

< 28 weeks 30%

If giving inflations,  
start with 25 cm H2O

Assess 
Colour, tone, breathing, heart rate

Start clock / note time
Dry  / wrap, stimulate, keep warm

If heart rate is not detectable or < 60 min-1 
after 30 seconds of ventilation  

• Synchronise 3 chest compressions to 1 ventilation
• Increase oxygen to 100%
• Consider intubation if not already done or laryngeal 

mask if not possible

If the heart rate remains not detectable or < 60 min-1

• Vascular access and drugs
• Consider other factors e.g. pneumothorax, 

hypovolaemia, congenital abormality

Once chest is moving continue ventilation breaths

If gasping / not breathing
• Give 5 inflations (30 cm H2O) – start in air
• Apply PEEP 5–6 cm H20, if possible 
• Apply SpO2 +/- ECG 

Ensure an open airway 
Preterm: consider CPAP

Birth
Delay cord clamping if possible

Reassess
If no increase in heart rate, look for chest movement

Reassess
If no increase in heart rate, look for chest movement

Reassess heart rate and chest movement  
every 30 seconds

Update parents and debrief team
Complete records

(Antenatal counselling)
Team briefing and equipment check

Preterm  
< 32 weeks

Acceptable  
pre-ductal SpO2

2 min 65%

5 min 85%

10 min 90%
If the chest is not moving

• Check mask, head and jaw position
• 2 person support
• Consider suction, laryngeal mask/tracheal tube
• Repeat inflation breaths
• Consider increasing the inflation pressure

A
PPRO

X
 60 SECO

N
D

S

M
A

IN
TA

IN
 TEM

PER
ATU

RE

TITR
ATE O

X
YG

EN
 TO

 A
CH

IEV
E TA

R
G

ET SATU
R

ATIO
N

S
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• Vascular access: umbilical venous catheter
• Drugs: 
• IV adrenaline
• Consider volume expansion (normal saline / 

whole blood) if hypovolaemia / suspected 
acute blood loss
• Sodium bicarbonate – only after prolonged 

arrest in spite of effective ventilation or 
documented metabolic acidosis
• Glucose if documented hypoglycaemia



Birth Injuries

• Caput / chignon
• Cephalohaematoma
• Subgaleal / Subaponeurotic haemorrhage
• Skull Fractures
• Forceps marks
• Scalp laceration
• Facial Palsy
• Asymmetric crying facies

Potential 
SBA/EMQ



Birth Injuries

• Caput:
• Very common, oedema of soft tissue of presenting part, resolves after a few days, no treatment needed

• Chignon:
• Oedema, brusing, occasionally skin damage by vacuum assisted birth, resolves over few days, usually no treatment needed

• Cephalhaematoma:
• Relatively common, subperiosteal bleeding usually parietal or occipital, may be bilateral, associated with prolonged labour and 

instrumental delivery, maximal on Day 2 of life, may calcify and take several weeks to resolve
• Subgaleal haemorrhage

• Rare but serious, boggy mobile swelling at back of scalp which may displace ears anteriorly, risk factors: prematurity, vacuum 
assisted delivery, can lead to massive blood loss and shock requiring urgent transfusion with RBC / FFP

• Skull fractures:
• Uncommon, associated with forceps delivery but can be spontaneous, usually parietal bone but occipital in breech delivery, 

fracture may be linear or depressed, may be overlying scalp oedema or cephalhaematoma, prognosis is usually good
• Scalp lacerations:

• Usually on head or face after CS, may require tape / suturing / plastics input, facial lesions should be treated urgently to 
reduce scarring



Birth Injuries
• Forceps Marks:

• Marks usually heal rapidly, if in front of ear, check 
for facial nerve injury, if over eye, check for eye 
injury

• Facial Palsy:
• Usually unilateral due to forceps or pelvis on 

maternal pelvis, if bilateral, suspect congenital 
cause, weakness more apparent on crying, eye may 
stay open requiring methylcellulose eye drops, 
usually resolves by 2-3 weeks but if present at 4-6 
weeks refer for nerve repair

• Asymmetric crying facies
• Unilateral congenital absence of the orbicularis 

orbis muscle, more common than facial palsy and 
contrasts as nasolabial crease and eye closing is 
preserved, weakness is usually permanent, 
treatment is cosmetic and can involve Botox to 
other side



Birth Injuries
• Fractured Clavicle – usually midclavicular fracture, associated with shoulder dystocia or breech delivery, 

sometimes associated with bruising, crepitations and limited arm movement, callus formation may lead to 
palpable lump

• Erb Palsy – stretching / avulsion of C5-C6 nerve roots associated with shoulder dystocia, abnormal 
presentation or macrosomia, reduced shoulder abduction and external rotation of forearm with supination 
of wrist (waiter’s tip), hand movement and grasp preserved, majority resolve by 4 months but some need 
micro nerve repair, all should have passive physioterhapy to retain full range of movement, diaphragm 
occasionally elevated if phrenic nerve involved

• Klumpke Palsy – Dorsiflexion of wrist and flexion of fingers due to C8-T1 nerve root damage, can be 
associated with difficult breech extraction

• Humeral / Femoral fractures – can occur after difficult breech delivery or shoulder dystocia or if underlying 
bone or muscle disorder e.g. osteogenesis imperfecta, congenital myopathy, presents with reduce 
movement, deformity and pain, splint to reduce deformity but usually heals well

• Spinal cord injury – Rare but can occur after difficult instrumental delivery or even prenatally, may occur at 
any level and presents with lack of movement below the lesion, respiration may be affected in high lesions, 
supportive care whilst MRI performed, give steroids if spinal shock

• Genital injury – may occur with breech delivery

Potential 
SBA/EMQ



Routine Care of Newborn

• Examination – brief, midwife or paediatrician
• Vitamin K
• Umbilical cord care
• Biochemical screening – newborn blood spot 
• Audiology
• Transcutaneous bilirubin (TCB)
• Other – pulse oximetry, ultrasound for developmental dysplasia of 

hips
• Feeding, safe sleeping advice, importance of immunizations

Potential 
SBA/EMQ

Potential 
SBA/EMQ



Newborn Blood Spot

• Day 5 of life – occasionally may need 2nd sample 
• Heel prick
• Screening for:

• Sickle cell disease
• Cystic fibrosis
• Congenital hypothyroidism
• Inherited metabolic diseases

• Phenylketonuria (PKU)
• Medium-chain acyl-CoA dehydrogenase deficiency (MCADD)
• Maple syrup urine disease (MSUD)
• Isovaleric acidaemia (IVA)
• Glutaric aciduria type 1 (GA1)
• Homocystinuria (pyridoxine unresponsive) (HCU)

• Severe combined immunodeficiency (SCID) – some areas of UK only, may be rolled out 
nationally

Potential 
SBA/EMQ



Routine Examination of Newborn
• General Inspection – pallor, cyanosis, jaundice
• Weight – plot on chart
• Tone
• Head – circumference, shape, anterior fontanelle
• Skin – bruising, pallor, birthmarks
• Face - dysmorphic features, asymmetry, trauma and 

nasal abnormalities 
• Eyes - position, shape, erythema, discharge, fundal 

reflex
• Ears - asymmetry, skin tags, pits or the presence of 

accessory auricles 
• Mouth & Palate – clefts, ankyloglossia
• Neck & Clavicles - shortened length, lumps, 

clavicular fracture 

• Upper Limbs - asymmetry, missing fingers, single 
palmar crease, brachial pulses

• Chest – auscultate lungs, heart, pulse oximetry
• Abdomen – organomegaly, distension, hernias, cord 

stump infection 
• Genitalia - position of the urethral meatus, testicular 

swelling, absent testicle, fused labia 
• Lower limbs – tone movement, asymmetry, oedema, 

ankle deformities, missing digits, femoral pulses, 
Barlow’s test, Ortolani’s test

• Back & Spine - scoliosis, hair tufts, naevi, sacral pits 
• Anus - patency
• Reflexes - palmar grasp, rooting reflex, ,Moro reflex

Potential 
SBA/EMQ



Feeding

• Breastfeeding recommended – in UK, 80% of mothers initiate BF but <50% 
exclusively BF at one week of age, mainly citing practical difficulties
• Breastmilk: 

• Low protein content (whey 60%: casein 40%) so more easily digestible, high free 
amino acids and urea:glutamine ratio which stimulates enterotropic hormones

• Contains long-chain polyunsaturated fatty caids needed for nervous system 
development

• High lactose
• Low renal solute load and reduced phosphate: calcium ratio
• Supplementation with Vitamin D 400IU/day required to meet daily requirements



Feeding

• Formula:
• Manufactured to resemble human milk
• Contains long chain polyunsaturated fatty acids, arachidonic acid and 

sometimes probiotics
• In low/middle income countries, reconstitution with contaminated water is a 

major health problem
• Unmodified cows / goats / sheeps milk – not suitable for infants
• For infants with confirmed cows milk protein intolerance (CMT1), extensively 

hydrolysed formula should be used
• Soy milk is not recommended as 10-30% of infants with CMT1 become 

sensitive to soy



Feeding

• Advantages of breast feeding
• Infant-mother bonding
• Nutritional composition ideal, less feeding intolerance, contains secretory IgA
• Reduces gastroenteritis, LRTIs and otitis media
• Reduces incidence of NEC in preterm infants
• Long term: reduced risk of SIDS, decreased risk of obesity and IDDM
• Maternal: decreased risk of osteoporosis, breast cancer and ovarian cancer, 

increases inter-pregnancy interval

• Complications of breast feeding (infant / mother)
• Contra-indications to breast feeding
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Feeding

• Complications of breast feeding (infant / mother)
• Monitoring adequate intake
• Jaundice
• Vitamin K
• Mastitis, breast engorgement

• Contra-indications to breast feeding
• Maternal infection - HIV, active TB, Human T-cell Lymphotropic Virus (HTLV)
• Inborn errors of metabolism – infants with galactosemia should avoid breastmilk, if 

phenylketonuria, BF may be possible with careful monitoring



Respiratory Support

• Principles:
• Prevent hypoxaemia and consequent hypoxic damage to organs
• Avoid hyperoxia –> free radical tissue damage, risk factor for retinopathy of 

prematurity (aim Sats 91-95% in preterm infants, 95-99% in term infants)
• Minimize risk of ventilator-induced lung injury
• Non-invasive respiratory support (includes CPAP, HFNC, NIMV) are 

increasingly used as primary mode of support and after extubation
• Mechanical ventilation via ET tube may be required for infants with significant 

respiratory distress or apnoea who cannot be managed with non-invasive 
respiratory support



Respiratory Support

• Multiple options:
• Supplemental oxygen
• CPAP– continuous positive airway pressure
• High flow nasal therapy (nasal cannulae – HFNC / humidified – HHFNT)
• Non invasive machinal ventilation (NIMV)
• Positive-pressure ventilation (PPV)
• HFOV – high frequency oscillatory ventilation
• HFJV – high frequency jet ventilation
• iNO – inhaled nitric oxide
• ECMO – extracorporeal membrane oxygenation



Preterm Infants & their Complications
• Respiratory Support

• Ventilation (any) 67%
• Surfactant therapy 67%

• Respiratory Complications
• Pneumothorax 4%
• Bronchopulmonary dysplasia 

(BPD) with O2 therapy at 36 
weeks – 25%

• Corticosteroids for BPD 15%
• Intraventricular Haemorrhage - 

26%
• Severe (Grade III/IV) 8%

• Cystic periventricular 
leukomalacia (PVL) - 3%

• Retinopathy of prematurity - 
6%
• Laser treatment – 5%

• Patent Ductus 
Arteriosus (PDA) 25%
• Surgical ligation 3%

• Infection
• Early 1.4%
• Late 11%

• Necrotising 
enterocolitis 5%
• NEC Surgery 3%

• Other complications
• Poor weight gain
• Jaundice
• Hypothermia
• Hypoglycaemia

• Anaemia of prematurity
• Electrolyte disturbance
• Coagulopathy
• Osteopenia of prematurity



Preterm - Respiratory Distress Syndrome

• Also called ‘surfactant deficient lung disease’
• Most common respiratory disorder in preterm infants and major cause 

of morbidity and mortality
• Risk factors:
• Prematurity - surfactant is only produced toward end of second trimester and 

early trimester
• Maternal diabetes
• Sepsis
• Hypothermia



Preterm - Respiratory Distress Syndrome



Preterm - Respiratory Distress 
Syndrome
• Clinical features:

• Tachypnoea >60 breaths/min
• Chest retractions
• Nasal flaring
• Expiratory grunting
• Cyanosis if severe

• CXR: ground glass lungs, air bronchogram, indistinct heart border
• Natural course: worsens over first 24-72 hours then improves over next few 

days
• Management: antenatal corticosteroids, surfactant therapy 

(prophylaxis/rescue), oxygen therapy, prevention of alveolar collapse with 
usu. CPAP, lung expansion with mechanical ventilation if necessary
• Complications: infection, lung collapse, pneumothorax, pulmonary 

haemorrhage, PDA, IVH, BPD



Preterm - Feeding

• Between 24 and 36 weeks gestation, fetus on 50th centile gains 
15g/kg/day
• Preterm infant feed requirements:
• Enterally fed: 110-135kcal/kg/day
• Parenterally fed: 85-95kcal/kg/day

• Feeding options:
• Mother’s own milk (MOM) – ideal feed, may add preterm milk fortifier
• Donor human milk
• Low birthweight infant formula



Preterm - Feeding

• Route:
• Infants <34 weeks often unable to coordinate sucking/swallowing therefore 

NG feeds may be required
• Parenteral via central line – aim to support rapid transition to enteral feeds 

ASAP, complications include: sepsis, cholestatic jaundice, extravasation, 
electrolytic imbalance and hyperglycaemia

• Supplementation:
• Routine: Vitamin A, B12, C, D, E
• Vitamin K prophylaxis
• Iron once full enteral feeds and not receiving blood transfusions



Preterm – Intraventricular haemorrhage & 
Periventricular Leukomalacia

• Most common causes of acquired brain 
injury in preterm infants
• Incidence inversed related to gestation at 

birth
• Haemorrhage

• Occurs in 35% of VLBW infants
• Involves the germinal matrix (immature capillary 

network over caudate nucleus) but may involve 
ventricle or parenchyma

• Usually occurs within 72 hours of birth
• Uncommon beyong 32 weeks gestation as 

germinal matrix has involuted
• As they resolve, become porencephalic cysts



Preterm – Intraventricular haemorrhage & 
Periventricular Leukomalacia

• Cystic Periventricular Leukomalacia 
(PVL)
• Loss of periventricular white matter in 

watershed areas around the lateral 
ventricles from hypoxia-ischaemia
• Probably most occur before birth but 

some postnatally
• 1% of VLBW infants and 5% of ELBW 

infants



Preterm – Intraventricular haemorrhage & 
Periventricular Leukomalacia
• Diagnosis by bedside cranial ultrasound

• After birth to identify antenatal lesions
• During first week of life
• After serious illness

• Clinical features
• Most infants asymptomatic but large bleeds may present with increased ventilatory 

support, apnoea, bradycardia, fall in haemocrit, shock, abnormal neurology
• Management:

• Optimise intensive care support for airway/breathing
• Maintain circulation
• Correct clotting
• Treat seizures
• Monitor for complications e.g. hydrocephalus 



Preterm – Intraventricular haemorrhage & 
Periventricular Leukomalacia
• Prognosis: 

• Small – slightly increase risk of neurodevelopmental problems
• Large – risk of hemiplegic cerebral palsy and visual defects
• Hydrocephalus needing shunt: appreciable mortality and high risk of neurodisability
• Widespread cysts: most have cerebral palsy, usually spastic diplegia or quadriplegia 

+/- learning difficulties and visual impairment
• Prevention:

• Avoid delivery before 32 weeks unless essential
• Prenatal corticosteroids, magnesium sulphate and treat maternal chorioamnionitis
• Avoid perinatal hypoxia-ischaemia
• Delayed cord clamping > 1minute
• Efficient resuscitation and stabilization, minimal handling, optimize intensive care
• Prophylactic indomethacin reduces incidence of severe haemorrhage but does not 

improve neurodevelopmental outcome



Patent Ductus Arteriosus

• Ductal closure in two stages:
• Functional closure - 24-48 hours after birth
• Anatomic closure – 2-3 weeks

• Risk factors: prematurity, RDS, fluid 
overload, sepsis, pulmonary hypertension
• Clinical features: significant when left-right 

shunt leads to haemodynamic compromise 
(ductal steal)
• Diagnosis: CXR (cardiomegaly), 

echocardiography



Patent Ductus Arteriosus

• Management:
• Conservative: fluid restriction, shunt limitation 

strategies (permissive hypercapnia, elevated PEEP, 
avoid hyperoxia), diuretics only if heart failure

• Medical: Prostaglandin synthase inhibitors: 
indomethacin / ibuprofen, duct closes in 60% after 
single course

• Surgical: if failed medical Rx, can be percutaneous 
PDA occlusive device or open ligation/clipping 
(complications include recurrent laryngeal nerve 
damage with vocal cord paralysis, chylothorax, 
pneumonthorax, mortality <1%)



Preterm – Apnoea

• Absence of breathing for more than 10-15 seconds, complex relationship 
with bradycardia and desaturation, may cause hypoxaemia if prolonged
• Central – loss of respiratory neural input (no signal to breathe)
• Obstructive – may be associated with neck flexion
• Mixed – most common

• Causes: usually prematurity but also infection, heart failure, NEC, 
hypoglycaemia
• Treatment: Usually brief and self-limiting, check airway, gentle tactile 

stimulation, nasal CPAP, caffeine reduces frequency, mechanical ventilation 
if severe or prolonged
• Prognosis: may continue to 36 weeks of equivalent gestational age but rare 

after 43-44 weeks, not a risk factor for SIDS, parents taught resuscitations 
before discharge



Preterm – Infection

• Major cause of morbidity and mortality
• Early onset <72 hours
• Acquired before birth from chorioamnionitis or maternal bacteraemia or birth 

canal
• Most common organisms: Group B Streptococci and Gram negative bacteria

• Late onset >72 hours
• Mainly nosocomial (hospital acquired)
• Most common organisms: Coagulase negative Staphylococcus



Preterm – Anaemia

• Common in VLBW infants because:
• Blood loss from repeat blood sampling and preterm infant’s small blood 

volume (90ml/kg)
• Physiologic anaemia of prematurity occurring at 1-3 months of age due to 

reduced red cell production, shortened red cell survival and markedly 
increased requirements from growth

• Treatment:
• Blood transfusions
• Oral iron therapy



Preterm – Jaundice

• Most preterm infants develop jaundice due to unconjugated 
hyperbilirubinaemia in the first week of life
• Level of bilirubin that can cause damage is lower than in mature 

infants
• Bilirubin peaks at Day 5 of life and should be closely monitoring
• Conjugated bilirubinaemia is mainly associated with prolonged TPN, 

NEC and congenital infection



Preterm - 
Retinopathy of 
Prematurity
• Potentially blinding retinal 

vascular disease affecting 
preterm and LBW infants
• Affects 30-40% of VLBW 

infants with severe disease 
in 6-15% and treatment in 
3-5%
• Risk factors: VLBS, 

gestation <32 weeks, 
supplemental oxygen, IVH, 
RDS, sepsis, multiple birth / 
TTTS



Preterm - 
Retinopathy of 
Prematurity
• Classified by Zone and 

Stage
• Treatment:
• Within 48-72 hours of 

diagnosis of Type 1 disease
• Laser ablation of avascular 

retina
• Intravitreal injection of anti-

VEGF – potential new 
treatment



Preterm - Necrotising 
enterocolitis

• Serious condition:
• Affects 2-12% of VLBW infants
• Mortality is 15-25%

• Inflammation of bowel wall which may progress to necrosis and perforation
• May involve localized section of bowel (usually terminal ileum) or be 

generalized
• Incidence increases with decreasing gestational age – onset usually at 1-4 

weeks of life
• Occasionally occurs in term infants, usually days after hypoxic-ischaemic 

insult



Preterm - Necrotising 
enterocolitis

• Clinical Features:
• Bilious aspirates / vomiting
• Feed intolerance
• Blood / mucus in stools
• Distended abdomen / veins / tenderness / abdominal wall discoloration
• Features of sepsis

• Investigations: 
• Raised CRP, WCC, low platelets, coagulopathy, metabolic lactic acidosis
• AXR: dilated loops of bowel +/- features of perforation



Preterm - Necrotising 
enterocolitis
• Management

• Conservative: NBM and large bore NG tube on free drainage, TPN, multi-organ support, 
broad-spectrum antibiotics, analgesia

• Surgical: Indicated if perforation or deterioration despite conservative treatment, usually 
laparotomy and resection with defunctioning stoma

• Sequelae:
• Stricture formation
• Short bowel syndrome
• Diarrhoea
• Neurodevelopmental impairment – risk of PVL

• Prevention:
• Human milk reduces NEC by 50%
• Probiotics
• Avoid hyperosmolar feed
• Standardized feeding protocol, avoiding rapid increase in feed volume



Preterm – Bronchopulmonary 
dysplasia
• Chronic lung disease
• Develops in 20-50% of VLBW infants
• Uncommon in infants >32 weeks gestation but can occur following 

extensive mechanical ventilation
• Management: oxygen therapy, nutritional support, drug therapy 

(inhaled bronchodilators, vasodilators, diuretics, corticosteroids) 
often offered but little evidence of benefit
• Prevention: antenatal corticosteroids, avoid/minimize mechanical 

ventilation, surfactant therapy, early caffeine to 34 weeks, close PDA, 
avoid fluid overload



Preterm Infants & their Complications

• Further reading:
• BAPM guidance
• Outcome data based on 

EPICure





Term Infants – Respiratory Distress

Common

• Transient tachypnoea of 
newborn (TTN)

Less Common

• Pneumonia
• Sepsis
• Meconium aspiration
• Pneumothorax
• Heart failure
• Persistent pulmonary HTN 

of newborn
• HIE

Rare

• Airway 
obstructionDiaphragmatic
hernia

• Diaphragmatic hernia
• Pulmonary hypoplasia
• Pleural effsion
• Neuromuscular disorders
• Severe anaemia
• Metabolic acidosis



Term Infants – 
Respiratory Distress
• Clinical features: tachypnoea, chest 

retraction, nasal flaring, grunting, 
cyanosis if severe
• Investigations: O2 sats, observations, 

ABG, CXR, Bloods: FBC, blood 
cultures, CRP, septic screen
• Management: Airway and breathing 

support – oxygen, HFNC / CPAP / 
mechanical ventilation as needed, 
circulatory support if needed, IV 
fluids, IVABx



Term Infants - Jaundice

• 60% of term infants have visible jaundice 
in first week of life
• Elevated Bilirubin levels due to:
• High Hb at birth
• Short RBC life in newborn
• Liver enzyme conjugation reduced
• Enterohepatic circulation increased

• Physiological jaundive peaks at 2-5 days 
and usually clears by 14 days

• May persist for several weeks in BF infants 
(20-30%)

• Early onset jaundice <24 hours is 
ABNORMAL ans usually haemolytic, due 
to red cell antibodies, ABO 
incompatibility, GP6D deficiency, 
hereditary spherocytosis or congenital 
infection



Term Infants - Jaundice

• Severe hyperbilirubinaemia -> encephalopathy (Kernicterus) -> 
untreated: severe neurological damage
• Investigations:
• Transcutaneous Bilirubin (TCB)
• Serum Bilirubin if <24hrs or TCB >250
• +/- Conjugated bilirubin
• +/- FBC, DAT or Coombs test, blood film

• Management:
• Phototherapy
• Exchange transfusion
• IVIG if Rh or ABO incompatibility



Term infants – Neonatal Infection

• Transplacental / Chorioamnionitis / Birth canal
• GBS / Gram negative / Listeria / Staph aureus

Early Onset <72 
hrs

• Nosocomial / Community acquired / Birth canal
• GBS / Gram negative

Late Onset >72 
hours

• Birth canal / Nosocomial / Breastmilk
• HIV / Hep B / Hep C / HPV

Months / Years 
later





Cardiac Disorders

• 6-9 per 1000 live births
• 70-80% of major lesions are diagnosed antenatally
• 25% present postnatally: usually in neonatal period and usually severe 

lesions
• Cyanosis may be at birth or when the ductus arteriosus closes
• 30% of all congenital abnormalities

• 10-15% have complex heart disease with multiple lesions
• 10-15% have other system abnormality

• The main consideration for cardiac disorder diagnosed antenatally is PLACE 
OF BIRTH – is the lesion duct dependent and will it require surgery?



Cardiac disorders

• Some cardiac conditions require a patent ductus arteriosus until they 
can be surgically corrected
• This is done by prostaglandin infusion
• Place of birth: must be Level 3 neonatal unit, if surgery anticipated 

within 48 hours of life -> may need unit with paediatric cardiac 
surgical team
• Duct dependent lesions:
• Obstruction to left ventricle outflow e.g. severe coarctation of aorta
• Reduced pulmonary blood flow e.g. pulmonary atresia



Hypoxic Ischaemic Encephalopathy

• Generalised neurological dysfunction in the newborn due to lack of 
oxygen (many potential causes)
• Occurs: 
• Antepartum 7%
• Intrapartum 20%
• Antepartum & Intrapartum 69%
• No cause identified 4%

• Staging: Grade 1 (mild) / 2 (moderate) / 3 (severe)
• Investigations: EEG, cranial USS, MRI
• Management: therapeutic hypothermia - criteria





Hypoxic Ischaemic Encephalopathy - 
Outcomes

• Normal EEG at 24 hours and normal neurological examination and feeding orally by 2 weeks 
of age – good prognosis

• Mild HIE Grade 1 – usually good outcome but may have reduction in developmental 
quotient (DQ)

• HIE without cooling:
• Grade 2 – increased risk for motor and cognitive abnormalities, 15-20% cerebral palsy
• Grade 3 – 50-75% will die or have severe disability in childhood (spastic quadriplegia, learning 

difficulties, visual/hearing impairment, seizures)
• HIE with cooling:

• Risk of death or disability is reduced by about 60% but not eliminated
• Postnatal poor prognostic markers:

• Abnormal EEG from birth 
• Abnormal MRI
• Persistence of clinical seizures
• Persistently abnormal neurological examination after 1 weeks
• Not feeding orally by 2 weeks of age
• Poor postnatal head growth (microcephaly)
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