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COMMONLY USED ABBREVIATIONS = 1/1

ACTH Adrenocorticotropic hormone HIV Human immunodeficiency virus
AMH Anti-Mullerian hormone HLHS Hypoplastic left heart syndrome
APTT Activated partial thromboplastin IUGR Intrauterine growth retardation
time T In-utero blood transfusion or in-
AVSD Atrioventricular septal defect utero transfer
BAPM Britislhl Association of Perinatal IVH Intraventricular haemorrhage
Medicine LHRH Luteinizing hormone releasing
BCG Bacille Calmette-Guerin hormone
BLISS Baby Life Support Systems LVOT Left ventricular outflow tract
BPD Bronchopulmonary dysplasia NAIT Neonatal allo-immune
CAIS Complete androgen insensitivity thrombocytopenia
syndrome NGT Naso gastric Tube
CAMT Congenital amegakaryocytic NHSP Newborn Hearing Screening
thrombocytopenia Programme
CDH Congen_ital d_islocation qf hips or NICU Neonatal intensive care unit
congenital diaphragmatic hernia! NNU Neonatal unit
CH Congenital hypothyroidism ol Oxygenation Index
CHD Congejnital hea-lrt disease PCR Polymerase chain reaction
CLD Chronic lung disease PEEP Positive end respiratory pressure
cmv Cyto-megaloviruts- ) PIH Pregnancy-induced hypertension
CPAP '(Jtr(‘)ar;térsjtrjgus positive airway PKU Phenylketonuria
DCT Direct Coombs’ test PIP Positive Inspiratory Pressure
DHEA Dihydroepiandrostenedione PPHN Ef;ﬁi;tsg\t,v’;zmonary hypertension
dHT di-hydrot-estt.)sterone PT Prothrombin time
pic g:jsasgem;rtlatrl]ng Intravascular PUV Posterior Urethral Valve
DSD Disorders of sexual development RDS Respiratory distress syndrome
EBM Expressed Breast Milk ROP Retinopathy of prematurity
ETT Endotracheal tubes SIDS Sudden Infant Death Syndrome
EUT Extrauterine transfer SPA Supra-pubic aspiration
EEP Fresh frozen plasma TAR Thrombocytopenia absent radii
GBS Group B streptococcus THAM Trometamol
GIT Gastro-intestinal tract TPN Total parenteral nutrition
GOR Gastro-oesophageal reflux UAC Umbilical artery catheter
HCG Human chorionic gonadotropin uve Umbilical vein catheter
HCV Hepatitis C virus VSD Ventricular septal defect
HFOV High frequency oscillatory vzv Varicella-zoster virus
ventilation
HIE Hypoxic ischaemic encephalopathy
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PREFACE = 1/2

This book has been compiled as an aide-memoire for all staff concerned with the
management of neonates, towards a more uniform standard of care across the
Staffordshire, Shropshire and Black Country Newborn Network hospitals. Further
copies are available from Newborn Network www.newbornnetworks.org.uk/staffs

These guidelines have been drafted with reference to published medical literature and
amended after extensive consultation. Wherever possible, the recommendations made
are evidence based. Where no clear evidence has been identified from published
literature the advice given represents a consensus of the expert authors and their
peers and is based on their practical experience.

No guideline will apply to every patient, even where the diagnosis is clear-cut; there will
always be exceptions. These guidelines are not intended as a substitute for logical
thought and must be tempered by clinical judgement in the individual patient and
advice from senior colleagues.

The guidelines are advisory, NOT mandatory

Prescribing regimens and nomograms

The administration of certain drugs, especially those given intravenously, requires
great care if hazardous errors are to be avoided. These guidelines do not include
comprehensive guidance on the indications, contraindications, dosage and
administration for all drugs. Please refer to the Northern Neonatal Formulary Fifth
edition 2007.

Practical procedures

DO NOT attempt to carry out any of these procedures unless you have been trained
to do so and have demonstrated your competence.

Legal advice
How to keep out of court:

@ Write the patient’'s name and unit number on the top of each side of paper

@ Time and date each entry.

@ Sign and write your name legibly after every entry

® Document acknowledgement of results of all investigations (including radiology)

® Document all interactions including discussions with parents (and who was
present)

Where possible the guidelines are based on evidence from the published literature. It

is intended that the evidence relating to statements made in the guidelines and its

quality will be made explicit.

Supporting information

Where supporting evidence has been identified it is graded | to V according to standard
criteria of validity and methodological quality as detailed in the table below. A summary
of the evidence supporting each statement is available, with the original sources
referenced (ward-based copies only). The evidence summaries are being developed
on a rolling programme which will be updated as the guideline is reviewed.
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PREFACE = 2/2

Level of evidence | Strength of evidence

| Strong evidence from at least one systematic review of multiple
well-designed randomized controlled trials

1l Strong evidence from at least one properly designed randomized
controlled trial of appropriate size

1 Evidence from well-designed trials without randomization, single
group pre-post, cohort, time series or matched case-control studies

\% Evidence from well-designed non-experimental studies from more
than one centre or research group
\ Opinions of respected authorities, based on clinical evidence,

descriptive studies or reports of expert committees

JA Muir-Gray from Evidence Based Healthcare, Churchill Livingstone London 1997

Evaluation of the evidence-base of these guidelines involves review of existing
literature then periodical review of anything else that has been published since last
review. The editors encourage you to challenge the evidence provided in this document.
If you know of evidence that contradicts, or additional evidence in support of, the advice
given in these guidelines please forward it to the Clinical Guidelines Co-
ordinator/Developer, Respiratory Medicine Department, University Hospital of North
Staffordshire Stoke-on-Trent, ST4 6QG (Telephone 01782 552300) or Dr Paddy
McMaster (paddy.mcmaster@uhns.nhs.uk).

Evidence-based developments for which funding is being sought

As new treatments prove themselves more effective than existing ones, the onus falls
upon those practising evidence-based healthcare to adopt best practice. New
treatments are usually, but not always, more expensive. Within the finite resources of
each Trust and of the NHS as a whole adoption of these treatments has to be justified
in terms of the improvements they will bring to the quality or cost-effectiveness of care.
The priorities for funding new areas of treatment and patient care will be determined at
Trust level.

Feedback and new guidelines

The Bedside Clinical Guidelines Partnership and the Staffordshire, Shropshire and
Black Country Newborn Network have provided the logistical, financial and editorial
expertise to produce the guidelines. These guidelines have been developed by
clinicians for practice based on best available evidence and opinion. Any deviation in
practice should be recorded in the patient’s notes with reasons for deviation. The editors
acknowledge the time and trouble taken by numerous colleagues in the drafting and
amending of the text. The accuracy of the detailed advice given has been subject to
exhaustive checks. However, any errors or omissions that become apparent should be
drawn to the notice of the editors, via the Clinical Guidelines Co-ordinator/Developer
(Telephone 01782 552300 or e-mail bedsideclinicalguidelines@uhns.nhs.uk) or Dr
Paddy McMaster (paddy.mcmaster@uhns.nhs.uk), so that these can be amended in the
next review, or, if necessary, be brought to the urgent attention of users. Constructive
comments or suggestions would also be welcome. There are still many areas of
neonatal care which are not included: please submit new guidelines as soon as possible
for editorial comment. The deadline for suggestions for revisions or new guidelines to
be included will be 1st March 2009 for printing by Autumn 2009.

For brevity, where the word ‘parent(s)’ is read, this means mothers, fathers, guardians
or others with parental care responsibilities for babies.
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ABSTINENCE SYNDROME = 1/3

RECOGNITION AND
ASSESSMENT

Definition |

Neonatal withdrawal/abstinence

syndrome

@ Symptoms evident in infants born to
opiate-dependent mothers (generally
milder with other drugs)

Timescale of withdrawal |

@ Withdrawal from opiates (misused
drugs, such as heroin) can occur <24 hr
after birth

@ Withdrawal from opioids (prescribed
drugs, such as methadone) can occur
3-4 days after birth, occasionally up to 2
wk after birth

@ Multiple drug use can delay or confuse
withdrawal signs

Minor signs |

@ Tremors when disturbed
@ Tachypnoea (>60/min)
@ Pyrexia

@ Sweating

@ Yawning

@ Sneezing

@ Nasal stuffiness

@ Poor feeding

@ Regurgitation

@ Loose stools

@ Sleeping less than 3 hr after feed (NB:
usual among breastfed babies)

Major signs |

@ Convulsions
@ Profuse vomiting or diarrhoea

@ Inability to coordinate sucking,
necessitating introduction of tube
feeding

@ Infant inconsolable after 2 consecutive
feeds

| AIMS
@ To identify withdrawal symptoms
following birth

@ To keep baby as comfortable as
possible

@ To give effective medical treatment
where necessary

@ To promote bonding and facilitate good
parenting skills

@ To end physical dependence on drugs

| Antenatal issues

@ Where possible, check maternal
hepatitis B, hepatitis C and HIV status
and decide on management plan for
baby

| Management of labour

@ Make sure you know:
type and amount of drug(s) exposure
route of administration
when last dose was taken

@ The paediatrician is not required to be
present at delivery unless clinical
situation dictates

| IMMEDIATE TREATMENT |

| Delivery |

@® Do not give naloxone as this can
exacerbate the withdrawal symptoms

@ Care of baby should be as for any
other baby, including encouragement of
skin-to-skin contact and initiation of
early breastfeeding, if this is mother's
choice [see Breastfeeding preterm
infants (advocacy and
contraindications) guideline]

| After delivery |

@ Transfer to postnatal ward as usual and
commence normal care

@ Admit to neonatal unit only if there are
clinical indications

10
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ABSTINENCE SYNDROME - 2/3

@ Keep babies who are not withdrawing,
feeding well and have no child
protection issues with their mothers in
the postnatal wards

@ Babies who are symptomatic enough
to require pharmacological treatment
may hot require admission to the
neonatal unit (treatment can be started
on the postnatal ward) — assess each
case on an individual basis and refer to
local procedures

@ Start case notes

@ Take a detailed history, including:
social history, to facilitate discharge
planning

maternal hepatitis B & C & HIV status

@ Postnatal baby check and daily review
by paediatrician

Check maternal notes for case
conference recommendations and
discuss care plan for discharge
with drug liaison midwife

As symptoms of withdrawal can be
delayed, keep baby in hospital for at
least 4 days

SUBSEQUENT

MANAGEMENT

@ The aims of managing an infant at risk
of neonatal drug withdrawal are to:

maintain normal temperature
reduce hyperactivity

reduce excessive crying
reduce motor instability

ensure adequate weight gain and sleep
pattern

Comfort, not sedation |

@ Ensure baby reviewed daily by
paediatric staff

@ Avoid giving pharmacological treatment
to babies with minor signs

@ Start treatment (after other causes
excluded) if there is:
recurrent vomiting

profuse watery diarrhoea

requirement for tube feeds
inconsolability after 2 consecutive feeds
convulsions

@ The assessment chart (see below)
aims to reduce subjectivity associated
with scoring systems

® When mother has been using an opiate
or opioid, a morphine derivative is most
effective way to relieve symptoms

® When there has been multiple drug
usage, phenobarbital may be more
effective

@ Use chloral hydrate as required for
distress

Opioids

@ Start morphine 40 micrograms/kg orally
4 hrly — increasing the dose by 20
micrograms/kg increments if authorised
by senior paediatrician

@ If baby feeding well and settling
between feeds, double dose interval,
then reduce dosage by 10% every 24
hr — see assessment chart below

@ If major signs continue, discuss with
senior paediatrician

@ Consider need for other medication
(e.g. chloral hydrate)

| Phenobarbital |

@ For treatment of convulsions give
20 mg/kg IV loading dose over 20 min,
then maintenance 4 mg/kg orally daily

| Chloral hydrate |

@ Give 30 mg/kg orally, up to 6 hrly as
required

| Chlorpromazine |

@ For babies of mothers who use
benzodiazepines, give 1 mg/kg orally
8 hrly

@ If control has not been achieved with
morphine, give 0.5-1 mg/kg orally 8 hrly
as general sedative
remember that chlorpromazine can
reduce seizure threshold
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ABSTINENCE SYNDROME - 3/3

Breastfeeding |

| MONITORING |

@ Unless other contraindications co-exist
or baby going for adoption, recommend
breastfeeding strongly — see
Breastfeeding preterm infants
(advocacy and contraindications)
guideline

@ Support mother in her choice of feeding
method

@ Give mother all information she needs
to make an informed choice about
breastfeeding

@ Drugs of misuse in general do not pass
into breast milk in sufficient quantities to
have a major effect in the newborn
baby

@ Breastfeeding will certainly support
mother in feeling that she is positively
comforting her baby, should he/she be
harder to settle

Infections |

@ Follow relevant guidelines for specific
situations, such as HIV or Hepatitis B
positive mothers

@ Give BCG immunization where
indicated

ASSESSMENT CHART

@ Aim of treatment is to reduce distress
and control potentially dangerous signs

@ Minor signs (e.g. jitters, sweating,
yawning) do not require treatment

@ Consider treatment (after other causes
excluded) if there is:
profuse vomiting

profuse watery diarrhoea
requirement for tube feeds

infant inconsolable after two
consecutive feeds (see below)

Has baby been inconsolable with
standard comfort measures (cuddling,
swaddling, or use of dummy) since the
last feed?

Place a tick in the yes or no box (do not
indicate any other signs in the boxes)

Date
Time | 4:00 | 8:00 [12:00|16:00{20:00|24:00
Yes
No

@ Record other symptoms, such as
vomiting, diarrhoea

|  DISCHARGE POLICY

Babies who required
treatment

@ Ensure discharge planning involving:
social worker

health visitor

community neonatal team if treated at
home after discharge
drug rehabilitation team

@ If seizures or abnormal cranial
ultrasound, arrange follow-up in the
named consultant's developmental clinic

Babies who did not require
treatment

@ If no signs of withdrawal, discharge by
4-5 days

@ Arrange follow-up by GP and health
visitor, advise referral to hospital if there
are concerns

12
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ADMISSION TO NEONATAL UNIT (NNU) = 1/2

@ There should be good clinical reasons
for admission to NNU

@ Avoid unnecessary separation of
mother and baby as it affects maternal
bonding

CRITERIA FOR ADMISSION
FROM LABOUR WARD OR
POSTNATAL WARD

Discuss need for admission with
senior medical staff

@ Clinical condition requiring constant
monitoring <34 wk or birth weight
<1800 g (follow local guidelines for
gestation and birth weight limits)

@ Respiratory distress or cyanosis

@ Apnoeic or cyanotic attacks

@ Grade 2 and 3 hypoxic ischaemic
encephalopathy (HIE)

@ Jaundice needing intensive
phototherapy or exchange transfusion

@ Major congenital abnormality likely to
threaten immediate survival

@ Seizures

@ Unable to tolerate enteral feeds with
vomiting and/or abdominal distension
and/or hypoglycaemia (blood glucose
<2.6 mmol/L)

@ Suspicion of sepsis

@ Small for gestational age (BW <2™
centile) and hypoglycaemic or unable to
tolerate feeds

@® Mother in ITU

| Procedure |

@ Deal with any immediate life-threatening
clinical problems (e.g. airway, breathing
circulation and seizures)

@ Explain to parents reason for admission
to NNU

@ Inform NNU nursing staff that you wish
to admit a baby and reason for
admission

@ Inform middle grade medical
staff/consultant

@ Ensure baby name labels present

@ Document relevant history and
examination

@ Complete problem sheets and
investigation charts (follow local
guidelines)

@ Measure and plot birth weight, head
circumference and length on growth
chart

@ Measure admitting temperature

@ If preterm <32 weeks or unwell, check
blood glucose

@ Measure blood pressure using non-
invasive cuff

@ Institute appropriate monitoring and
treatment in conjunction with nursing
and senior medical colleagues

Investigations

Choice depends on initial assessment and
suspected clinical problem

Baby <28 weeks/1000g
weight

@ FBC

@ Blood culture
@ Blood glucose
@ Blood gases

| Unwell babies

® FBC

@ Blood culture
@ Blood glucose
@ Blood gases
® CRP

@ If suspicion of sepsis — lumbar puncture
and urine suprapubic aspirate (SPA)
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ADMISSION TO NEONATAL UNIT (NNU) = 2/2

IMMEDIATE MANAGEMENT

@ Evaluation of infant, including full
clinical examination

@ Define appropriate management plan
and procedures and perform as
efficiently as possible to ensure baby is
not disturbed unnecessarily

Respiratory support

@ If required, takes priority over other
procedures
includes incubator oxygen, CPAP or
ventilatory support

| Intravenous access |

@ If required, IV cannulation and/or UVC

| MONITORING |

Use minimal handling

@ Cardio-respiratory monitoring through
skin electrodes

@ Pulse oximetry. Try to maintain
saturation around 88-92% (follow local
guidelines)

@ Transcutaneous probe for
TcPO,/TcPCO, if available

@ Temperature

@ Blood glucose

@ If ventilated, invasive monitoring for

blood gases and blood pressure
UAC/peripheral arterial line

14
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ANTENATAL ULTRASOUND

ABNORMALITIES = 1/1

| DEFINITION

@ Any lesion identified antenatally in the
fetus (e.g. renal pelvic dilatation,
hypoplastic left heart)

@ Any maternal factor identified
antenatally that could affect the baby
after delivery (e.g. anhydramnios from
preterm prolonged rupture of
membranes)

COUNSELLING BEFORE
DELIVERY

@ Cleft lip and/or palate
obstetric team to refer to regional
multidisciplinary cleft palate team, who
counsel parents, communicate plans for
delivery and provide post-natal support
for baby

@ Hypoplastic left heart syndrome or other
presumed duct-dependent lesions
obstetric team to refer to regional
cardiac team, who counsel parents and,
where appropriate, confirm diagnosis

@ All affected pregnancies will have
detailed individualized plans for
management of baby by consultant
neonatologist, including place of
delivery

@ As some lesions are progressive (e.g.
hypoplastic left heart syndrome,
gastroschisis), the situation can change
and information from the obstetric team
can alter over time, discuss all affected
pregnancies at the combined
fetomaternal meeting until delivery

@ Offer neonatal counselling to all women
whose pregnancy has been affected by
major lesions, to discuss the impact of
the identified lesion on quality of life,
including possible disabilities,
investigations and surgery, and the plan
for post delivery

MANAGEMENT AFTER
DELIVERY

@ For minor lesions, such as renal pelvic
dilatation, follow appropriate guideline
and inform senior staff and parents

@ For other lesions, carefully follow written
plan made by senior staff before
delivery, including need to contact
seniors and specialist staff in Children’s
Hospital before and after delivery

@® Communicate any new information
obtained after birth to the consultant as
this may change plan of care required

@ Maintain regular contact with specialist
teams as indicated by them

@ Arrange postnatal transfer if required
when bed available

@ Keep parents informed of actions taken,
and contact from specialist teams

@ Consider syndrome or group for babies
with more than one lesion, discuss with
senior staff as soon as possible
if not provided antenatally, provide,
when, available written information from
‘Contact a family' book or website
www.contactafamily.co.uk

| Specific lesions

See Renal abnormalities on ultrasound
scan, Gastroschisis, and Duct-

dependent cardiac lesions guidelines
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APNOEA AND BRADYCARDIA = 1/2

| DEFINITION | Causes
| Apnoea | ¢ Sep§|s .

septicaemia
Pause(s) in breathing for more than 20 necrotizing enterocolitis
seconds (or less, when associated with N

meningitis

bradycardia or cyanosis)

| Bradycardia |

Heart rate <100/min, associated with
desaturation
| Types |

@ Central

caused by poorly developed
neurological control

respiratory movements absent

@ Obstructive
caused by upper airway obstruction,
usually at pharyngeal level
respiratory movements continue

@ Mixed

initially central, followed by obstructive
apnoea

| Significance |

@ Most infants born <34 weeks gestation
have primary apnoea of prematurity
(PAP)
multiple aetiologic factors can
exacerbate apnoea in preterm infants

sudden increase in frequency warrants
immediate action

@ Causes other than apnoea of
prematurity must be considered if
occurs:
in term or near-term infant (>34 weeks
gestation)

on first day after birth in preterm infant

@ Respiratory
inadequate respiratory support
upper airway obstruction
surfactant deficiency

® CNS
intracranial haemorrhage
seizure

® CVS
patent ductus arteriosus
anaemia

® Gl
gastro-oesophageal reflux

@ Metabolic abnormalities, especially
hypoglycaemia

| MANAGEMENT

@ If apnoea not self-limiting, perform the
following in sequence to terminate
episode:
stimulate baby by tickling feet or
stroking abdomen

if aspiration or secretions in pharynx
suspected, apply brief oropharyngeal
suction

face mask ventilation
consider emergency intubation

@ Once stable, perform thorough clinical
examination to confirm/evaluate cause

@ Screen for sepsis as apnoea and
bradycardia can be sole presenting sign

16

Issue 02
Issued: October 2007
Expires: September 2009



APNOEA AND BRADYCARDIA = 2/2

TREATMENT

@ Treat specific cause, if present

@ Primary apnoea of prematurity is a
diagnosis of exclusion and may not
require treatment unless pauses are:
frequent (>8 in 12 hrs) or
severe (>2 episodes/day requiring
positive pressure ventilation)

@ Pharmacological treatment
caffeine citrate 20 mg/kg loading dose
(PO/IV) followed, in 24 hr, by 5 mg/kg
increasing to 10 mg/kg if required
maintenance dose once daily (PO/IV)

@ Non-pharmacological treatment

CPAP (continuous positive pressure
ventilation) — see CPAP guideline

intubation and ventilation — if CPAP fails
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ARTERIAL LINES = 1/2

PERIPHERAL ARTERIAL
LINES

PROCEDURE USING
RADIAL ARTERY

INDICATIONS |

| Preparation

@ Frequent monitoring of blood gases

@ Direct monitoring of arterial blood
pressure

@ Premature removal (or failure to site) an
umbilical artery catheter

CONTRAINDICATIONS |

@ Bleeding disorder

@ Inadequate patency of the ulnar artery
on transillumination (if cannulating the
radial artery) or vice-versa

@ Pre-existing evidence of circulatory
insufficiency in limb

@ Local skin infection

@ Malformation of upper extremity

Possible sites of arterial
entry

@ Radial (most commonly used) - only
procedure discussed in this guideline

@ Posterior tibial
@ Dorsalis pedis

@ Ulnar (usually only if ipsilateral radial
artery cannulation has not been
attempted)

| EQUIPMENT |

® Gloves

@ Alcohol-free antiseptic wipes/solution
@ 24-gauge cannula

@ T-connector with luer lock

@ Adhesive tape

@ Splint

@ Saline flush in 2 mL syringe, primed
through T-connector

@ Transillumination fibre-optic light source
equipment
@ Three-way tap

® Wash hands

@ Check patency of ipsilateral ulnar artery
and proceed only if patent

@ Put on gloves
@ Extend baby’s wrist with palm of hand
upwards

@ Transilluminate radial artery with fibre-
optic light source behind baby’s wrist
OR palpate pulse, situated at midpoint
of lateral third of wrist

@ In preterm infants, holding fibre-optic
light source behind the baby’s wrist will
make artery clearly visible

@ Clean skin with antiseptic

Procedure

@ Enter artery with 24-gauge cannula just
proximal to wrist crease at angle of
25-30°

® Remove stylet from cannula and
advance cannula into artery

@ Connect cannula to T-connector primed
with saline, and flush gently

@ Secure cannula with tape, ensuring
fingers are visible for frequent
inspection, and apply splint

@ Connect T-connector to infusion line
(sodium chloride 0.9% with heparin
1 unit/mL), with three-way tap in situ for
blood sampling

| Documentation

@ Document clearly in notes all attempts
at cannulation, including those that are
unsuccessful
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ARTERIAL LINES = 2/2

| AFTERCARE |

| Monitor |

@ Inspect distal digits regularly for
circulatory status: if blanching does not
recover after 5 min, remove line

@ Avoid excessive hyperextension of the
wrist, as this can result in occlusion of
artery

@ Ensure a continuous pressure
waveform tracing is displayed on
monitor screen at all times: if flushing
line does not restore lost tracing,
change position of limb/dressing

Usage

@ Do not administer rapid boluses of fluid
as this can lead to retrograde
embolization of clot or air — use minimal
volume when flushing after sampling
and inject slowly

@ Use cannula only for sampling, and
infuse only sodium chloride 0.9% with
heparin 1 unit/mL

@® Remove cannula as soon as it is no
longer required

Removal

® Removal of arterial line: aseptic, apply
pressure for at least 5 min (longer until
no bleeding or bruising if
coagulopathy/low platelets)

dressings do not prevent bleeding or
bruising
do not send tip for culture routinely

COMPLICATIONS

@® Thromboembolism/vasospasm/
thrombosis

@ Blanching and partial loss of digits
(radial artery)

® Necrosis
@ Skin ulceration

@ Reversible occlusion of artery

@ Extravasation of sodium chloride
infusate

@ Infection (rarely associated with line
infection)

@® Haematoma
@ Haemorrhage
@ Air embolism
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ARTERIAL LINES SAMPLING = 1/2

INDICATIONS

@ Blood gas analysis

@ Biochemical/and haematological
investigations

CONTRAINDICATIONS

@ Infusions of glucose solution preclude
sampling for blood glucose estimation

@ Blood drawn from an arterial line may
not be suitable for clotting studies

| COMPLICATIONS |

| Haemorrhage |

@ Ensure all connections secure, luer
locks tight and 3-way taps appropriately
adjusted

| Infection |

@ Maintain sterile technique during
sampling to reduce risk of infection

@ Clean hands with alcohol gel and don
gloves (clean, not from sealed pack)

| Artery spasm |

@ Limb appears blanched. Stop
procedure and allow time for recovery.
Warming of opposite limb can elicit
reflex vasodilation

Thromboembolism |

@ Flush catheter with 0.5 mL sodium
chloride 0.9% with 10 units heparin/mL
each time sample taken. If catheter is
not sampling, clot formation may be in
progress. Request urgent registrar
review of the arterial line so they can
make a prompt decision to remove

Inaccuracy of blood gas
results

@ Analyse sample immediately. After
blood is withdrawn from an artery, it
continues to consume O, and produce
CO,

@ Excess heparin in syringe may result in
a falsely low pH and PaCO,. Remove
excess heparin from syringe before
obtaining sample

@ Do not use if air bubbles in sample:
take fresh specimen

| EQUIPMENT

@ Gloves
@ Paper towel
@ Alcohol swabs x 2
@ Syringes
(A) 2 mL syringe for clearing line

(B) 2 mL syringe for other blood
samples as necessary

(C) 1 mL pre-heparinised syringe for
blood gas analysis

(D) 0.5-1mL heparinised sodium
chloride 0.9% 10 units/mL

@ Appropriate blood sample bottles and
request forms

| PROCEDURE |

| Preparation |

@ Record SpO, and TcPO,/TcPCO, at
time of taking blood to allow
comparison with blood gas

@ Wash hands and put on gloves

@ Place paper towel beneath 3-way tap
collection port (maintain asepsis by
non-touch technique rather than sterile
gloves and towel)

@ Ensure 3-way tap closed to port hole

20

Issue 02
Issued: October 2007
Expires: September 2009



ARTERIAL LINES SAMPLING = 2/2

Procedure |

| AFTERCARE

@ Remove luer lock cap, clean with
alcohol swab and allow to dry, or
prepare bioconnector

@ Connect 2 mL syringe (A)

@ Turn 3-way tap so it is closed to infusion
and open to syringe and arterial
catheter

@ Withdraw 2 mL blood slowly. It must
clear the deadspace

@ Turn 3-way tap so it is closed to arterial
catheter to prevent blood loss from
baby

@ Attach appropriate syringe (B/C)
needed for required blood sample

@ Turn 3-way tap to open to syringe and
arterial catheter and withdraw required
amount of blood for blood samples. Do
not withdraw more than required
amount

@ Turn 3-way tap off to arterial catheter in
between syringes B and C if both
required, after taking required samples
with syringes

@ Reattach syringe (A)

@ Clear the connection of air

@ Slowly return to baby any blood in line
not required for samples

@ Turn 3-way tap off to arterial catheter

@ Attach syringe (D) of heparinised
sodium chloride 0.9% 10 units/mL

@ Turn 3-way tap so it is open to syringe
and arterial line, clear line of air and
slowly flush line to clear it of blood

@ Turn 3-way tap so it is closed to syringe,
remove syringe (D), swab port hole with
alcohol wipe and cover with luer lock
cap

@ Record amount of blood removed and
volume of flush on infant’s daily fluid
record

@ Ensure all connections are tight and
3-way tap turned off to syringe port to
prevent haemorrhage

@ If sampling from a UAC ensure lower
limbs are pink and well perfused on
completion of procedure

@ If sampling from percutaneous arterial
line check colour and perfusion of line
site and limb housing the arterial line

@ Ensure line patency by recommencing
infusion pump

@ Ensure arterial wave form present and
all alarms set before leaving infant
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BCG IMMUNISATION = 1/2

INDICATIONS

Give BCG to neonates who have any

one of the following indications:

@ Specific request from parents for
immunisation

@ Anticipated exposure to others with TB
(other than smear-positive pulmonary
tuberculosis)

@ Parent or grandparent born in, or
intending to stay for more than one
month in, an area where annual
incidence of TB is >40/100,000, such
as:

Eastern Europe

Africa
Asia
Latin America

parts of UK — Bradford, Derby,
Manchester, Leicester, Birmingham,
Luton, Oldbury, Slough and parts of
London

If in doubt see www.hpa.org.uk for
incidence by PCT or
http://globalatlas.who.int for other
countries

Tuberculin testing is not necessary
unless baby has been in recent contact
with tuberculosis or has resided in high-
incidence country for more than 3 months

CONTRAINDICATIONS

@ Temperature >38°C
@ Severe eczema

@ Neonate in household where an active
TB case is suspected or confirmed

@® Immunodeficient or on high dose
steroids

@ HIV positive, living in UK
if mother HIV positive, give vaccine only
after infant has had 3 negative proviral
DNA PCR tests for HIV

@ Received another live vaccine within
past 4 weeks:
can be given simultaneously with other
vaccines (not in same arm)
no need to delay routine vaccinations

no further immunisation should be given
in same arm for at least 3 months

Babies born to mothers
with infectious tuberculosis
(sputum AFB positive)

@ Give isoniazid 5 mg/kg daily for 6
months

@ Tuberculin test after 3 months
if negative give BCG

if positive assess baby for active TB. If
assessment negative, continue
isoniazid for 6 months

@ Babies may breast feed
EQUIPMENT

@ Consent form

@ Alcohol hand gel

@ Kidney dish

@ BCG vaccine

@ Solvent (comes with BCG vaccine)
® 1 mL syringe

@ Orange needle (3/8in 25 FG 0.5 x 10
mm or 26 FG 0.45 x 10 mm)

@ Green needle 21 FG 1in

@ Cotton wool balls

@ Foil dish for cotton wool balls
@ Non-woven gauze

@ Sharps container

@ Bags for clinical waste
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BCG IMMUNISATION = 2/2

| PROCEDURE | @ Adenits: " .
a minor degree of adenitis can occur in
the weeks following BCG

| Consent |

@ Ensure infant within inclusion group
@ Give mother information on vaccine

@ Give appropriate language leaflet BCG
and your baby; protecting babies
against TB, available from
www.immunisation.org.uk order line tel:
08701 555 455 email:
dh@prolog.uk.com

@ DH guidelines state written consent not
required but follow local practice

Injection

@ Only staff with training to give
intradermal injections

@ At the insertion of the deltoid muscle
near the middle of left upper arm

@ The dose for infants under 12 months is
0.05 mL

Documentation

@ Complete ‘Unscheduled vaccine form’
or letter with batch number, vaccine
name and site of immunisation

@ Send to local TB Service/Public Health
Department

@ Keep a local record
@ Enter in Red Book on relevant page

Sequelae

@ Scar
within 2-6 wk a small papule will appear
sometimes, this ulcerates and can ooze
site need not be protected from water

do not cover with an impervious
dressing

can take several months to heal

occasionally persists as keloid
(particularly if given higher than
insertion of deltoid)

local abscess
no treatment indicated

@ Rare sequelae:
chronic suppurative lymphadenopathy

disseminated disease, if
immunocompromised

osteitis
refer to infectious diseases specialist
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BLOOD GROUP INCOMPATIBILITIES
(including RHESUS DISEASE) = 1/2

Aim to avoid kernicterus and
severe anaemia

Keep consultant in charge informed

| POSTNATAL MONITORING |

@ In babies with no IUT and negative
DCT, no further action required; the
newborn is not affected

Management of newborns
with haemolysis diagnosed
or suspected postnatally

| Newborns at risk |

@ Those with mothers with known blood
group antibodies including:
D (Rhesus), ¢, C, s, E, Duffy
Kell — causes bone marrow suppression
in addition to haemolysis

Management of newborns
at risk of haemolysis

@ Antenatally: prepare a plan based on
antibody levels, middle cerebral artery
Dopplers and evidence of hydrops
order blood in advance for exchange
transfusion if anticipated

@ Send cord blood urgently for Hb, blood
group, direct Coombs’ test (DCT) and
bilirubin — chase results
in all newborns who have had an in-
utero blood transfusion (IUT), send cord
blood also for a Kleihauer test

@ If pale with abnormal cardiorespiratory
signs (e.g. tachycardia), admit to NNU

@ In babies with a positive DCT or had an
IUT (regardless of DCT and blood
group):
inform middle-grade doctor
check serum bilirubin at 4 hr of age
monitor serum bilirubin, usually at 4 hrly
intervals but frequency depends on rate
of rise
chart a graph of rate of rise
keep parents informed
discuss progress regularly with middle-
grade doctor or consultant. Consider
whether newborn needs phototherapy
or exchange transfusion-see below

@ Newborns with
blood group incompatibility with a
positive DCT, manage as above

red cell enzyme defect, inform
consultant on-call

PHOTOTHERAPY

Indications/treatment
thresholds

Prophylactic phototherapy (e.g.
from birth) is not beneficial

Treatment thresholds are lower in
haemolysis because bilirubin is
more freely available

@ Term (=37 weeks gestation) — serum
bilirubin >240 micromol/L

@ Preterm — serum bilirubin level >[(17 x
gestational age in weeks)/2] — 100
e.g. at 33 weeks, start phototherapy if
>180 micromol/L

@ Inform middle-grade doctor when a
baby requires phototherapy

Management

@ Plot bilirubin values on a chart

@ Check bilirubin 4 hr after the onset of
phototherapy

@ Monitor serum bilirubin at least 12 hrly,
determining the frequency of
measurement from the response at 4 hr

@ Encourage mother to continue feeding

using her chosen method, but
emphasise need for adequate hydration

24

Issue 02
Issued: October 2007
Expires: September 2009



BLOOD GROUP INCOMPATIBILITIES
(including RHESUS DISEASE) = 2/2

@ Continue phototherapy until value falls
consistently (e.g. two consecutive

bilirubin values) below the phototherapy

level on the chart

@ Once phototherapy has been
discontinued check serum bilirubin
within 12 hr

@® Communicate plan of management
clearly to parents and document:
discuss any communication difficulties
with on-call consultant

cord bilirubin acts as reference to
compare with 4 hr bilirubin. There is no
current cord bilirubin concentration that
would indicate immediate need for
exchange transfusion

FOLLOW-UP AND
TREATMENT OF LATE
ANAEMIA

EXCHANGE TRANSFUSION

Indications— always discuss with
consultant

Anaemia

® A newborn who has not had an in-utero

blood transfusion with a cord Hb

<12 g/dL needs an urgent exchange

transfusion to remove antibodies and
correct anaemia. Simple packed-cell
blood transfusions should be avoided

@ In a newborn who has had in-utero
transfusions and the Kleihauer test

demonstrates a predominance of adult

Hb, anaemia can be managed using a
top-up transfusion of irradiated, CMV-
negative blood. This test may not be
available in your hospital

@ Irradiated blood has a shelf-life of 24 hr

only

Hyperbilirubinaemia

@ The levels at which a consultant would
need to make a decision for exchange
are:
term: serum bilirubin >340 micromol/L

preterm: serum bilirubin >(17 x
gestational age in weeks)/2

predict possible need for an exchange
transfusion if rate of rise of bilirubin is
>10 micromol/L per hour despite
phototherapy

@ All newborns with haemolytic anaemia

need:
Hb check at 2 and 6 weeks

discuss results urgently with neonatal
consultant

@ Indication for top-up transfusion for late

anaemia:
at request of neonatal consultant

symptomatic anaemia
Hb <7.5 g/dL

@ Outpatient clinic at 3 months and

hearing test for any infant:
with possible/definite red cell anomalies

who has undergone an exchange
transfusion

who has had an in-utero transfusion

with serum bilirubin at or above
exchange transfusion threshold
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BRACHIAL PLEXUS INJURY = 1/1

DEFINITION |

| Six weeks

@ Injury to brachial plexus nerves
sustained due to stretching of nerves
during delivery

RECOGNITION AND
ASSESSMENT

@ Can be difficult because injury recovery
patterns vary in severity

@ Suspect if baby not moving arm

@ Examine arm for swelling, bruising,
tone, posture and any movement

@ Assess for breathing difficulties and
Horner's syndrome

@ Document findings clearly in case notes

@ Explain to parents that recovery
probable but may not be complete

@ Inform consultant obstetrician and
paediatrician

| MANAGEMENT |

| Birth |

@ If limb completely flaccid and Horner's
syndrome present, refer immediately to
regional paediatric surgeons*

@ If some arm movement present, refer to
physiotherapist and arrange early
review in outpatient clinic in three
weeks

@ X-ray to exclude fracture
humerus/clavicle

Three weeks

@ Examine limb for shoulder abduction,
flexion and extension of elbow, wrist
and finger movements

@ If no neurological improvement, refer to
regional paediatric surgeons for early
review by six weeks

@ If neurological function improving,
review at six weeks

@ Continue physiotherapy

@ If no further neurological improvement,
refer to regional paediatric surgeons

@ If neurological function improving,
review at six months

@ Continue physiotherapy

Six months

@ If recovery incomplete, refer to regional
obstetric brachial plexus clinic

@ Even with good recovery shoulder
abduction can be limited

@ Surgical intervention of shoulder may
be helpful at 18 months

'Local contacts

West Midlands: Miss Lester's Obstetric Brachial
Plexus clinic, BCH — fax a written referral.

Fax: 0121 3338131/Ph: 0121 333 8136
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BREASTFEEDING PRETERM INFANTS
Advocacy and contraindications = 1/2

| RATIONALE |

| Maternal medications

@® Human milk is important in establishing
enteral nutrition

@ Any amount of mother’s fresh breast
milk is better than none

@ Physician advocacy has a strong
influence on intention to feed

IMPLEMENTATION

@ In pregnancy at high-risk of premature
delivery, discuss feeding during
antenatal period

@ During mother’s first visit to NICU,
discuss value/benefits

@ Document discussion in medical record

@ Separate decision to provide a few
weeks of pumped breast milk from the
commitment to long-term, exclusive
breastfeeding

@ Praise efforts to provide expressed
breast milk

@ Ensure adequate discussion and written
information on hand-expression, and
use and frequency of a pump

CONTRAINDICATIONS TO
BREASTFEEDING

Infants with galactosaemia should
not receive breast milk

Human immunodeficiency
virus (HIV) in the UK

@ Always check maternal HIV status
before breastfeeding

@ Breastfeeding absolutely
contraindicated (in UK)

@ If you are concerned that mother
intends to breastfeed, ensure an HIV
specialist explains the risk to which
infant will be exposed

@ If returning to a developing country
where there is no access to clean water,
exclusive breastfeeding is safer than
mixed

@ Antimetabolites or cytotoxic drugs

@ Radioisotope investigation (until isotope
clears)

A current, reliable reference for
drugs and breastfeeding must be
available on the neonatal unit. The
recommended references are
‘Medications and mother’s milk’ by
T W Hale and 5" edition Neonatal
Formulary

BREASTFEEDING WHERE
SPECIAL PRECAUTIONS
REQUIRED

Tuberculosis

@ Maternal sputum-positive TB is not a
contraindication to breastfeeding

@ Give infant isoniazid 5 mg/kg/daily,
unless maternal isolate known to be
resistant

@ Tuberculin test at 3 months
if negative, give BCG
if positive, assess for active TB. If
assessment negative, continue
isoniazid for 6 months total

| Cytomegalovirus (CMV) |

@ Ascertain mother's CMV antibody
status (no risk if seronegative)

@ Never feed breast milk from CMV-
positive mothers to unprotected non-
immune infants

@ Pasteurisation of milk inactivates CMV

Hepatitis B

@ Mothers who are HbsAg positive,
particularly if also HbeAg +ve and e ab
negative, are at risk of infecting their
infant through breastfeeding

@ Risk of transmission can be almost
totally eliminated by a combination of
active and passive immunisation
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BREASTFEEDING PRETERM INFANTS
Advocacy and contraindications = 2/2

@ Encourage HBsAg +ve and HBeAg +ve
mothers to breastfeed

@ See_Hepatitis B quideline

Hepatitis C

@ Transmission by breastfeeding
theoretically possible but has not been
documented

@ Breastfeeding not contraindicated but
inform mother that risks are unknown

Varicella-zoster virus (VZV) |

@ Infants of mothers with active VZV may
breastfeed once mother is no longer
infectious, unless the infant already
exposed, but explain risk to mother

@ Premature babies <1 kg, <28 weeks
are considered high risk and should be
given VZIG (see Varicella guideline)

| Herpes simplex type 1

@ Stop women with herpetic lesions on
breast from breastfeeding or feeding
expressed breast milk from affected
side (until lesions have healed)
cover active lesions elsewhere

careful hand hygiene essential

encourage to pump and discard breast
milk until lesions are clear

Phenylketonuria (PKU)

@ Breastfeeding not contraindicated in
infants with PKU

@ Screening service will contact paediatric

dietitians directly

@ Careful dietetic management necessary

@ All infants should be under care of
paediatric dietitians

Radioactive diagnhostic
agents

@ \Women receiving radioactive diagnostic
agents need to pump and discard milk
for varying periods of time
although most agents have very short
plasma half-lives, seek advice from
hospital nuclear medicine department

| Medications

@ Few contraindicate breastfeeding (see
BNF Appendix 5)
safe agents include magnesium
sulphate, tocolytics, antihypertensives,
analgesics, antibiotics (caution with
ciprofloxacin), psychotropic drugs and
methadone (use lowest possible dose)

| Social drugs

@ Alcohol
discourage more than limited
consumption

@ Nicotine
nicotine concentration in breast milk
increases immediately after smoking
discourage mothers from smoking
directly before breastfeeding or
expressing
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BREAST MILK HANDLING AND STORAGE

e 1/2

Improperly collected or stored
breast milk can become
contaminated and cause sepsis in
infants particularly susceptible to
infection

All staff must adhere to local
policies/guidelines on the collection
of human milk and hand washing

GENERAL |

@ Advise mothers to bath or shower daily
it is not advisable to wash breasts with
bactericidal detergent or soap

@ Before expressing milk, it is essential to
wash hands thoroughly with soap and
water and dry with a disposable towel

@ Give all breastfeeding mothers the
BLISS ‘Preterm Breastfeeding’ leaflet

COLLECTION OF BREAST
MILK

@ Give mother sterile collection kit

@ Ensure a dedicated fridge and freezer
for storage of milk on ward

@ Clearly label milk from individual
mothers and store separately in fridge

@ Blood and other pigments can discolour
milk causing appearance to vary
considerably
unless it appears rancid and smells
offensive, the appearance of milk is of
no clinical concern and it can be safely
fed to the baby

® Emphasise to mothers the importance
of washing all breast milk collecting
equipment properly before disinfection
wash equipment with detergent and hot
water using bottle brush (not shared)
and rinse well before disinfection

discard bottle brushes on discharge

| STORAGE AND USE |

| Where |

@ Store in refrigerator at 4°C. Freshly
expressed breast milk can be stored for
48 hr before freezing

@ Freeze breast milk at —20°C. It can be
stored for 3 months in freezer without a
defrost cycle

@ Monitor fridge and freezer temperature
using maximum/minimum thermometer
that has been calibrated every 6
months

| How

@ Place milk in sterile container with
airtight lid
@ Ensure bottles labelled appropriately

@ Store labelled bottles in separate
containers in fridge/freezer (individual
containers must not hold bottles from
more than one mother)

® Wash containers in fridge daily in warm
soapy water, rinse well and dry
thoroughly

@ Clean container between each use

@ Refrigerated milk separates with hind
milk forming top layer
shake milk containers vigorously before
use

Defrosting

@ Use frozen milk in sequence of storage

@ Defrost frozen milk in fridge

@ If frozen milk needs to be thawed
quickly, hold bottle under cold or tepid
water
shake frequently and do not allow water
to enter bottle via cap

@ Discard thawed milk (stored in a
refrigerator) after 12 hr
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BREAST MILK HANDLING AND STORAGE

- 2/2

Use

@ Once removed from fridge, fresh or
defrosted milk must be used within 4 hr
@ Fresh milk is preferable to thawed milk
@ Change continuous tube feeding (tubing
between nasogastric tube and pump)
every 4 hr
to minimise fat loss, ensure syringe
delivering feed in semi-upright position

TRANSPORTATION OF MILK|

Milk is often transported from:

@ Mother's home to hospital
transport in an insulated container that
can be easily cleaned
encourage mothers to use coolant block
to maintain stable temperature

@ Hospital to hospital

use rigid container for easy cleaning
(e.g. cool box) and fill empty space with
bubble wrap

| PRECAUTIONS

@ Wash hands thoroughly

@ Cover cuts and abrasions and wear
gloves if necessary

RECORD KEEPING

@ Label all bottles with baby’s printed
hospital label containing:

name and hospital number
date and time of expression

@ If mother is expressing milk at home,
provide supply of printed hospital labels

@ Before giving breast milk, two members
of staff must check label and
cross—reference with baby’s identity
bracelet to ensure milk is not given to
wrong child

@ See Breastfeeding preterm infants
(advocacy and contraindication
guideline)

STORAGE FOLLOWING
DISCHARGE

@ If in date, immediately transfer any milk
left in unit refrigerator to freezer

@ Discard milk stored in neonatal unit
freezer one month after discharge
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CANNULATION = 1/1

PERIPHERAL VENOUS
CANNULATION

| INDICATIONS |

@ Access for intravenous infusion and
medications

@ It can be helpful to flush cannula with
sodium chloride 0.9% to assist in
identification of point at which cannula
enters vein. (If blood samples taken at
time of cannula insertion, discard first
0.5-1 mL of blood)

® Wash hands and put on gloves

| CONTRAINDICATIONS

| Insertion

@ Sore or broken skin
| EQUIPMENT

@ Cleaning solution

@ Appropriately labelled blood bottles and
request cards

@ Non-sterile latex gloves
@ 24 gauge cannula

@ T-piece connected to a syringe of
sodium chloride 0.9%, flushed and
ready

@ Tape and splint to secure cannula

EMLA cream and alcohol swabs are
not used in neonates

| PROCEDURE |

| Preparation |

@ Identify suitable site:
arms: antecubital fossa or back of hand
legs: long saphenous vein or foot
scalp: shave area if using scalp vein

@ Identify suitable vein, which should be
clearly visible — unlike in adults,
neonatal veins are rarely palpable

When infant likely to need
numerous cannulations, avoid

using potential long line veins

® Apply hand pressure around limb to
distend vein

@ Place thumb on skin slightly distal to
proposed puncture site

@ Hold cannula at 10-20° angle and
puncture skin

@ Advance cannula toward vein
resistance may diminish slightly as it
enters vein and a speck of blood may
be seen in hub of needle (this is easier
to see if cannula has been flushed with
sodium chloride 0.9%). Do not
advance needle further as it can pierce
back wall of vein

@ Advance cannula looking for blood
flowing into cannula hub

@ When this occurs, hold needle steady
and advance cannula a short distance
within vein

@ Withdraw needle from cannula

@ Connect T-piece and flush cannula
gently with sodium chloride 0.9% to
confirm it is in the vein

@ Secure cannula with tape and connect
to infusion
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CARDIAC MURMURS = 1/1

| Cardiac murmur detected at routine postnatal examination |

Y Y

Asymptomatic (grade 1-3* systolic Symptomatic or Symptoms
murmurs only) after 24-36 hr >grade 3* ® Tachypnoea or
murmur or signs abnormal breathing
* pattern

@ Not taking feeds

@ Slow to feed (>30 min)

@ Sweaty or tachypnoeic
during feeds

|Sa02 294%| |Sa02 <94%| |Absent femorals| ® Colour change

Oximetry on right arm and leg
Check femoral pulses

Signs of congenital
heart disease
Review in 18-24 hr Y @ Central cyanosis
Check femorals again Transfer to NNU for | | ® Tachypnoea
»-| ECG, CXR and echo @ Other respiratory
* * (if available). Contact distress
No murmur Murmur persists and cardiologist @ Tachycardia
and normal normal femorals A @ Hyperdynamic
femorals precordium
® Abnormal volume or
* Y character of pulse
Discharge Before discharge: ® Hepatomegaly
Pulse oximetry > ® Abnormal heart sounds
Check femorals Abnormal @ Abnormal heart
| murmur
Normal + @ Absence of femoral
Inform parents to watch for poor feeding, poor pulses

weight gain, breathing difficulties, colour change

Paediatric follow-up in 2 weeks

Y

Murmur persisting but asymptomatic
— keep under review by consultant

Y

Symptomatic or >grade 3*
refer to paediatric cardiologist

*Grade 1 - barely audible

Grade 2 - soft but easily audible

Grade 3 - moderately loud, no thrill

Grade 4 - louder, with thrill

Grade 5 - audible with stethoscope barely on the chest
Grade 6 - audible with stethoscope off the chest

Issue 02
Issued: October 2007
32 Expires: September 2009



CHEST DRAIN INSERTION = 1/2

| INDICATIONS |

@ Treatment of pneumothorax or pleural
effusion

| EQUIPMENT

@ Sterile dressing pack
@ Chlorhexidine gluconate 0.05% solution

@ Lidocaine 1%, with syringe and needle
for preparation and injection

@ Chest drains size FG 8,10,12 (use
largest possible depending on size of
infant)

@ Low pressure suction unit
@ Scalpel and fine straight blade
@ Fine blunt forceps

@ Underwater seal chest drainage bottle
and tubing
or flutter valve for transport

@ Steristrips and transparent dressing
(e.g. opsite)

Avoid area close to nipple to
prevent damage to breast tissue

Take great care when inserting
chest drain to avoid injury to lungs

Avoid sutures as far as possible,
especially purse string sutures as
they lead to cicatrized scars

SITES

@ Site of insertion depends on position of
pneumothorax
preferred site is in anterior axillary line,
between fourth and sixth intercostal
space, to conceal subsequent scarring
and avoid interference with breast
development

alternative site is just lateral to
midclavicular line, in second or third
intercostal space

if pneumothorax does not drain
satisfactorily, it may be necessary to
insert more than one drain

for pleural effusion, use midaxillary line
between fourth and fifth intercostal
spaces, and direct drain posteriorly

| PROCEDURE

Obtain consent (see Consent guideline)

Preparation and
position of baby

@ Use 10-12 FG pleural catheter (small
babies may need 8 FG)

@ Position baby supine and flat with
affected side slightly tilted up (for
example, by using a folded blanket)

@ Prepare skin with full aseptic technique

@ Infiltrate with lidocaine 1%, even in
babies receiving systemic analgesia

Insertion of tube

@® Make small incision in skin with scalpel

@ Dissect bluntly with fine forceps through
intercostal muscle and pleura

@ Use fine forceps to gently advance tip of
catheter into pleural space

@ Push and twist tube gently through
incision into pleural space

@ Use of trochar not generally
recommended. If used (in bigger baby),
protect lung by clamping artery forceps
on to trochar 1 cm from the tip

@ Connect tube to prepared underwater
seal or flutter valve (according to local
practice)

@ Manipulate tube gently so that tip lies
anteriorly in thoracic cavity for
pneumothorax, and posteriorly for
effusion

@ Secure tube with steristrips, and cover
with gauze dressing

@ Secure tube to chest wall using suitable
tape
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AFTERCARE

@ Check bubbling or oscillation of water
column seen with every inspiration

@ Check tube position with chest X-ray

@ If bubbling poor and X-ray confirms that
drain is in correct position but
pneumothorax not fully draining on X-
ray or cold light, apply continuous
suction of 10-15 cm of water. Thoracic
suction is better suited for this purpose
than routine wall suction. Occasionally,
a second drain may be necessary

@ Record presence of bubbling
(continuous/intermittent/none) in nursing
care chart

@ As alternative to underwater chest drain
system, especially during transport a
flutter valve can be used

@ Record with nursing observations,
bubbling and/or oscillation of water
column, or fluttering of valve seen with
every inspiration

REMOVAL OF CHEST DRAIN

@® Remove tubing when no bubbling has
occurred for 24 hr. Do not clamp chest
drain

@ While removing drain, ask an assistant
to hold wound edges close together

@ After removing drain, close wound with
steristrips — a suture is seldom
necessary

@ Close clinical observation after removal
of drain is sufficient to diagnose
reaccumulation of the air leak — routine
chest X-ray is not warranted
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CHRONIC LUNG DISEASE - 1/2

RECOGNITION AND
ASSESSMENT

Definition

@ Oxygen dependency at 36 weeks of
postmenstrual age to maintain SpO,
>90%

@ Consistent chest X-ray findings

Symptoms and Signs

@ Oxygen dependency on or off the
ventilator

@ Signs of respiratory distress

Investigations

@ Chest X-ray — homogenous
opacification of lung fields developing
after the first week of life (Type 1) or
coarse streaky opacities with cystic
translucencies in the lung fields (Type
2)

@ Exclude infections by appropriate
investigations, including endotracheal
culture of secretions for bacteriology,
virology and urea plasma

@ Exclude PDA clinically or with
echocardiography, depending on local
expertise available

| TREATMENT

gastrointestinal perforation and bleeding
adrenal suppression
glucose intolerance

risk of nephrocalcinosis if being treated
with diuretics
@ Long term:
neurodisability
@ Obtain oral consent and record in notes
@ Use Neonatal Formulary for
dexamethasone dosage regimen

@ Consider repeating the course if
respiratory status worsens after initial
improvement — again decision made by
a consultant

| Diuretics

@ If baby >3 weeks old and either
ventilator dependent or requiring >40%
supplemental oxygen, give
chlorothiazide 10 mg/kg orally 12 hrly
and spironolactone 1 mg/kg orally 12
hrly

SUBSEQUENT
MANAGEMENT

@ Ensure adequate calorie intake (up to
130 kcal/kg/day)

@ If growth unsatisfactory, involve dietitian

| MONITORING TREATMENT |

| Corticosteroids

@ Consider between 7 and 14 days of
age if ventilator dependent and
requiring increasing, or persistently
high, oxygen intake

@ Only a consultant decides to treat with
corticosteroids

@ Inform parents of potential short term
and long term side effects

@ Short term:
risk of infection

poor growth
reversible ventricular hypertrophy

| Continuous |

@ Pulse oximetry — aim for 89-94%
@ Beware of infections, particularly fungal

| Daily |

® BP
@ Urinary glucose
@ Blood gases

Weekly

@ Electrolytes
@ Weight and head growth
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DISCHARGE POLICY

@ If still oxygen dependent at time of
discharge, arrange multidisciplinary
discharge planning meeting

@ Will need open access to paediatric
wards in view of increased respiratory
morbidity

@ If age criteria met, passive
immunisation with palivizumab plus
influenza in the season

@ If >6 months old, influenza vaccination

@ Long term neuro-developmental and
respiratory follow-up
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Transmission can occur following primary
or recurrent maternal infection

ANTENATAL DIAGNOSIS |

Indications for testing
mother

@ Intrauterine growth retardation (IUGR)
@ Fetal hydrops
@ Maternal HIV

| Maternal tests |

| CMV IgM |

@ A negative result excludes current
infection

@ A positive result is significant of recent
infection only if there is a rise during
pregnhancy — look at IgG avidity (titre)
from two specimens >10 days apart

Ultrasound |

Features include:
@ Intrauterine growth retardation (IUGR)

@ Hydrocephalus (ventricular dilation),
intracranial calcification, microcephaly

@ Ascites, hydrops fetalis

@ Pleural or pericardial effusions
@ Oligo- or polyhydramnios

@ Hepatomegaly

@ Abdominal calcification

@ Pseudomeconium ileus

@ Thickened placenta

| INFANT DIAGNOSIS |

| Main clinical signs |

@ Small for gestational age
@ Petechiae/purpura

@ Hepatosplenomegaly

@ Jaundice

@ Pneumonia

| Investigation results

@® CMV IgM positive

@® CMV PCR urine positive

@ Haemolytic anaemia

@® Thrombocytopenia

@ Conjugated hyperbilirubinaemia
@ Raised liver enzymes

@ Repeat maternal or baby’s HIV antibody
test

If any of above results is positive,
continue with further investigations

| Further Investigations

® CSF
raised CSF protein

@ Ophthalmology
chorioretinitis
@ Audiology
sensorineural hearing loss
@ Head US
hydrocephalus, cysts
@ CT of brain
intracranial calcification
ventriculomegaly
cerebral atrophy
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TREATMENT |

Asymptomatic (CMV IgM or
PCR positive)

@ Seek expert advice from paediatric
infectious disease specialist regarding
offering valganciclovir (possibly as part
of an on-going international trial)
advantages — reduced risk of deafness

disadvantages — immunosuppression

Symptomatic |

@ |V ganciclovir 6 mg/kg 12 hrly over 1
hour prepared by pharmacy (cytotoxic)
for 6 weeks (discuss with specialist in
paediatric infectious diseases)

FEEDING |

@ Do not discourage infected women from
breast feeding their own uninfected,
term infants — CMV can be transmitted
via breastfeeding, but benefits of
feeding outweigh risks posed by
breastfeeding as a source of
transmission

@ Avoid breastfeeding of premature
neonates if the mother is positive and
the baby asymptomatic
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COAGULOPATHY = 1/2

@ Haemostasis is immature during the
neonatal period and does not attain full
function until 6 months of age
prolonged prothrombin time (PT) and
activated partial thromboplastin time
(APTT) are associated with
intraventricular haemorrhage (IVH) in
unstable (e.g. hypotensive or hypoxic)
or bruised extremely preterm babies

75% of cases of IVH occur within first
24 hr of life and 90% within first 7 days

it is not necessary to correct abnormal
coagulation in preterm babies with
stable blood pressure, oxygen
requirement etc

prophylactic fresh frozen plasma (FFP)
does not prevent IVH in stable preterm
babies

INVESTIGATIONS |

Check clotting in:

@ Any bleeding neonate

@ Moderate-to-severe encephalopathy
@ Septicaemia

@ Necrotizing enterocolitis

@ Extremely preterm (<28 weeks
gestation) with bruising, or unstable

@ Metabolic disease — urea cycle disorder,
galactosaemia, tyrosinaemia, organic
acidaemia

@ Liver dysfunction

@ Neonates undergoing surgery or tissue
biopsy who have had previous bleeding
problems

@ Family history of inherited bleeding
disorder (after discussion with
consultant haematologist)

® When venous samples are unavailable,
obtain sample from an indwelling
arterial catheter after taking 1 mL blood
which can be given back to baby before
the flush

| Request |

@ Prothrombin time (PT)

@ Activated prothrombin time (APTT)

@ Fibrinogen

@ If features of DIC (Disseminating
Intravascular Coagulation) e.g. bruising,
bleeding, sepsis, request:
fibrin degradation products and D-dimer

@ Consider further tests depending on
results of initial profile and after
discussion with consultant
haematologist

Reference values for PT and APTT:

PT (sec) 12-17 14-22
APTT (sec) 25-45 35-50
Fibrinogen (g/L) 1.5-3.0 15-3.0

See www.transfusionguidelines.org.uk

| IMMEDIATE TREATMENT |

@ Give vitamin K (phytomenadione)
100 microgram/kg IV (maximum dose
1 mg) to all infants if not already
administered IM

@ If PT/APTT beyond upper limit of
reference range, give FFP 10 mL/kg

@ Repeat coagulation screen

@ If coagulopathy not responding to FFR,

or fibrinogen low, use cryoprecipitate
5 ml/kg

| Sampling |

| MONITORING

@ Ensure a free-flowing venous sample

@ Use fresh coagulation tubes from
refrigerator

@ Fill exactly to black mark on tube
(usually 1.3 mL)

@ If sample clots (this does not confirm
normal coagulation), take another

@ Repeat coagulation profile every 12 hr if
indication persists

@ Look for and treat causes of abnormal
coagulation:
sepsis
shock
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haemorrhage
severe hypothermia
hypoxia

@ If abnormal coagulation persists for
>24 hr in the absence of any
precipitating factors, seek advice from
tertiary centre paediatric
haematologists about factor assays and
50:50 mixture correction test
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RECOGNITION AND
ASSESSMENT

Definition

@ Conjunctival redness
@ Swelling of conjunctiva and eyelids
@ Purulent discharge

@ Potentially blinding condition with
associated systemic manifestations

@ Differentiate from:

sticky eye with blocked tear duct in
which there is no inflammation of
conjunctiva

conjunctival glaucoma in which there is
corneal opacity

AETIOLOGY |
@ Bacterial
chlamydia trachomatis
staphylococcus aureus
streptococcus
haemophilus influenzae
gonococcus

@® Chemical
silver nitrate

@ Viral
herpes simplex virus

MANAGEMENT |

Sticky Eye/blocked tear
duct

® No inflammation
4-6 hrly eye toilet using sterile saline

Suspected conjunctivitis
(see signs above)

@ Swab for :
Gram stain and bacterial culture and
sensitivities

viral immunofluorescence and culture

@ Chlamydia swab (viral transport
medium)

@ Presentation within first 24 hr suggests
gonococcal infection
inform senior paediatrician

@ Treat with:
frequent eye toilet as necessary

chloramphenicol 0.5% eye drops

SUBSEQUENT
MANAGEMENT

In severe non-resolving
cases

@ Take throat and eye swabs for viral
culture (viral transport medium)

@ If herpes detected, look for other signs
of herpetic infection

@ Treat suspected herpes with 1V aciclovir
for 14 days

@ Refer to ophthalmology

| Gonococcus suspected |

@ Request Gram stain and culture
@ Assess neonate for systemic infection

| Gonococcus confirmed |

@ Give single dose ceftriaxone 125 mg IV
if IV access is present, otherwise IM
(40 mg/kg for low birth weight babies)

@ Give course of |V treatment if signs of
systemic infection (e.g. sepsis,
meningitis)

@ Refer to ophthalmology

| Chlamydia result positive

@ Treat with azithromycin 20 mg/kg single
dose or erythromycin 15 mg/kg/dose
orally 8 hrly for 2 weeks. This will treat
the conjunctivitis and prevent most
cases of chlamydia pneumonitis
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Gonococcal or chlamydia
infection detected

@ Refer mother and partner to genito-
urinary medicine for immediate
treatment

Gonococcal versus chlamydial conjunctivitis

Gonococcal Chlamydial

2-5 days incubation 5-14 days incubation

Transmission vaginal or from contaminated Transmission vaginal or from contaminated
fingers after birth fingers after birth

Mild inflammation with sero-sanguineous Varies from mild inflammation to severe
discharge swelling of eyelids with copious purulent

Progression to thick, purulent discharge with | discharge

tense oedema of eyelids
Complications include corneal ulceration and | Corneas rarely affected

perforation 1in 5 untreated will develop chlamydial
Meningitis and sepsis pneumonitis
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CONSENT - 1/3

FOR COMMON NEONATAL
INVESTIGATIONS,
INTERVENTIONS AND
TREATMENTS

BACKGROUND

The following guidance is taken from
'‘Good practice framework for consent in
neonatal clinical care' produced by the
British Association of Perinatal Medicine
(BAPM)

@ It is a legal and ethical requirement to
gain valid consent before examining
and initiating any investigation or
treatment for any patient

@ Consent is obtained from someone with
parental responsibilities:
parents, if married
mother, but not father, if not married
unless father has acquired parental
responsibility via a court order, being
registered on birth certificate or parental
responsibility agreement
a legally appointed guardian
a local authority designated in a care
order or holding an emergency
protection order

@ Consent is valid only when information
has been understood by the parent(s)
and explains why intervention is
recommended, its risks and
implications, and other options should
consent be withheld

Documentation of information
given and parent’s understanding
and agreement to proceed is the

most important validation of
consent. A signature does not in
itself confirm informed consent

@ Consent should be witnessed wherever
possible, and name of witness recorded

@ In neonatal practice, there are frequent
occasions when no one is available to
provide valid consent and treatment is
initiated in its absence (e.g. emergency
ABC resuscitation, stabilisation or chest
drainage, when delayed treatment
would not be in the patient’s best
interests, or following maternal general
anaesthetic when mother is unmarried
to the baby’s father)

| GOOD PRACTICE |

@ Give parents of all babies admitted to
neonatal unit written information (BLISS
booklet) describing low risk procedures
such as venesection, for which explicit
consent is not normally sought

@ Give all parents information leaflet for
MANNERS data collection allowing
them to opt out

| Written explicit consent

Purpose and risks of an intervention are
formally explained and consent obtained
and recorded prior to the intervention

Explicit consent, recorded in patient notes, and supported by a signature required for:

Investigation/intervention

Clinical photographs and video-recordings

Use consent form specific for this purpose

Any biopsy or aspiration

e.g. skin, liver, bone marrow

Exchange transfusion

Treatment for retinopathy

Obtained by ophthalmologist

Surgical procedures

Consent taken by surgical team. If telephone
consent required, and mother still an inpatient,
midwife on postnatal ward or neonatal team to
act as witness

Post-mortem

See Death guideline and use specific form
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| Oral explicit consent |

Explicit consent as defined above, documented, but not supported by a signature,

required for the following:

Explicit oral consent

Investigations

Screening babies +/or mothers in high-risk situations with
no knowledge of maternal status (e.g. suspected HIV,
substance misuse)

Genetic testing

Gut imaging involving contrast

MR/CT imaging

Practical procedure

Therapeutic LP or ventricular tap in absence of reservoir*

Peripherally-placed long-lines*

Chest drain insertion/replacement*

Abdominal drainage for perforation and ascites*

Irrigation following extravasation*

Immunisation
(see Immunisation guideline)
Treatments Vitamin K for normal term babies
Nitric oxide
Postnatal dexamethasone for chronic lung disease
Transport Emergency transfers

Routine transfers for outpatients or back-transfers

* |t is accepted that in some circumstances these procedures are performed in an
emergency in baby’s best interests, and may be performed without oral consent; owing to
the risks associated with procedures or conditions in which they are necessary, it is
considered best practice to inform parents as soon as possible and to document this in

patient’s notes

Others - implicit consent

® Where nature and risk of procedure is such that a less formal transfer of information is
considered sufficient, and is often retrospective

@ The list of investigations, procedures and treatments is long, see table

@ If unsure, seek senior advice

Explain all investigations, procedures and treatments to parents at earliest

opportunity
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Implicit consent

Examination and investigations Examining and assessing patient

Routine blood sampling

Septic screens

Diagnostic LP (possible infectious or metabolic illness)
Suprapubic aspiration of urine

Screening for infection in response to positive results of
maternal screening (e.g. known maternal HIV or
substance abuse)

CMYV, toxoplasmosis, rubella and herpes screening
X-ray and ultrasound

ECG

Retinopathy of prematurity (ROP) screening
Practical procedures Umbilical line insertion

Percutaneous arterial lines (radial, posterior tibial only)
Peripheral venous lines

Nasogastric tube insertion

Tracheal intubation

Ventilation/CPAP

Urethral catheterisation

Treatments - haematology Blood transfusion

Use of pooled blood products e.g. FFP

Partial exchange transfusion

Treatments - drugs Antibiotics

Vitamins/minerals

Surfactant

Anticonvulsants

Sedation for intubation and ventilation

Inotropes

Indometacin or ibuprofen for PDA

Prophylactic indometacin

Postnatal dexamethasone for laryngeal oedema
Nutrition/Fluids Breast milk fortification

Intravenous fluids

Parenteral nutrition

AUDIT MEASURES

@ Documentation, supported by a signature for written explicit consent
@ Documentation of oral explicit consent
@ Provision to parents of BLISS booklet and MANNERS information sheet
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CONTINUOUS POSITIVE AIRWAY
PRESSURE (CPAP) = 1/5

DEFINITION |

| CONTRAINDICATIONS

Method of maintaining low pressure
distension of lungs during inspiration and
expiration when infant breathing
spontaneously

Benefits

@ Improves oxygenation
@ Maintains lung volume
@ Lowers upper airway resistance

@ Conserves surfactant and reduces
alveolar fluid

INDICATIONS |

@ Early onset respiratory distress in
preterm infants (<34 weeks gestation)
with good respiratory effort

@ Can be helpful in respiratory distress in
infants of >34 weeks gestation,
especially with clinical features of RDS.
Perform a chest X-ray to confirm RDS
and exclude pneumothorax

@ Recurrent apnoeas in preterm infants

@ Atelectasis

@ Tracheomalacia

@ Respiratory support following extubation
(see below)

| CPAP following extubation |

@ Use for the majority of infants of <32
weeks, after loading infants with
caffeine

@ Use ‘Rescue’ CPAP for other infants
who have apnoeas or desaturations
and an increasing oxygen requirement
within first few hours after extubation

@ Apnoea and desaturations appearing
later than first few hours after
extubation can be an indication for
CPAP but also consider an additional
underlying clinical condition (e.g. sepsis)

@ Any infant fulfilling the criteria for
ventilation

@ Irregular respirations

@ Congenital anomalies:
diaphragmatic hernia
choanal atresia
tracheo-oesophageal fistula
gastroschisis

@ Pneumothorax without chest drain

@ Nasal trauma/deformity so severe that it
might be exacerbated by use of nasal
prongs

@ Cardiovascular instability is a relative
contraindication as intubation and
ventilation may allow better stabilisation

@ Larger babies often do not tolerate
application of CPAP devices well,
resulting in restlessness and labile
oxygen requirement

When in doubt about CPAP
indications or contraindications,
discuss with consultant

| TYPES OF CPAP

1. Standard CPAP

2. Assisted CPAP via infant flow driver
(if available locally)

3. Bubble CPAP (if available locally)

| 1. STANDARD CPAP |

| Equipment |

@ Short binasal prongs and/or nasal mask

@® Circuit

@ Humidification

@ CPAP generating device with gas
mixing and pressure monitoring

@ All require high gas flow and can pose
problems for transportation
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CONTINUOUS POSITIVE AIRWAY
PRESSURE (CPAP) = 2/5

Fixing nasal CPAP devices-
Short binasal prongs
(preferred)

@ To avoid loss of pressure, use largest
prongs that fit nostrils comfortably

@ Ensure device is straight and not
pressed hard against nasal septum to
avoid damage to nasal septum and
lateral walls of nostrils. Excessive
pressure can cause septal erosion

| Set up equipment

@ Connect humidification to CPAP — see
manufacturer's instructions

@ Connect CPAP circuit with prongs to
CPAP device

@ Place CPAP hat on baby

@ Attach CPAP circuit to CPAP hat and
place prongs in nostrils as above

@ Turn on CPAP flow and set pressure —
see below

Fixing nasal CPAP devices-

Nasal masks

@ Fit securely over nose
consider alternating with binasal
prongs, particularly if infant developing
excoriation or erosion of nasal septum

Masks can give a poor seal and
tend to obstruct

They can result in trauma, usually
at junction between nasal septum
and philtrum

Flow rates

@ The usual starting rate is 8 litres per
minute. Aim to keep flow to a minimum,
but too low a flow rate increases the
work of breathing

@ With both prongs and masks, flow
required is affected by degree of ‘leak’
of gas from nose and mouth. Aim to

keep mouth closed to maintain pressure

in pharynx. Support chin and/or use a
preterm pacifier to try to keep mouth
closed

| PROCEDURE

| Position baby

@ Prone position is preferable, as it
reduces central and mixed apnoeas

@ Avoid excessive flexion, extension or
rotation of the head

Pressure range

@ Optimum pressure depends on illness
type and severity, but use 5 cmH,O
initially

@ Increase by 1 cmH,O increments

@ Watch baby, and use lowest pressure
required to improve work of breathing

High pressures (=10 cmH,0) may
restrict pulmonary blood flow,
increase air leak risk, and cause
overdistension and later
hypercapnia

| CPAP ‘FAILURE’

CPAP ‘failure’ implies a need for
ventilation. Consider intubation and
surfactant for preterm infant (<34 weeks
gestation) on CPAP as initial therapy if:

@ Early chest X-ray shows RDS and one
or more of the following apply:
FiO, consistently >0.6
marked respiratory distress e.g. marked
intercostal and subcostal recession,
suggesting infant likely to tire quickly
persistent respiratory acidosis with
arterial pH <7.25 and PaCO,
>8.3 kPa/60 mmHg

recurrent serious apnoeas
irregular breathing
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PRESSURE (CPAP) = 3/5

Checks |

@ Before accepting apparent CPAP
failure’ exclude:
insufficient pressure

insufficient circuit flow

inappropriate prong size or placement
airway obstruction from secretions
open mouth

pneumothorax

COMPLICATIONS

@ Erosion of nasal septum — reduced by
careful prong placement

@ Gastric distension — benign, reduced by
leaving nasogastric tube open

| WEANING CPAP |

| When |

® Do not wean CPAP until infant
consistently requiring FiO, <0.35 on
CPAP of 5 cmH,0

it may be necessary for infants
developing excoriation and/or erosion of
nasal septum to come off CPAP for
short periods at regular intervals before
weaning to enable healing

How |

@ Infants of >29 weeks gestation at birth
and >1250 g may be weaned off nasal
CPAP into nasal cannula oxygen or air.
Other infants may need to cycle on and
off CPAP

@ The following regimen of cycling CPAP
can be adapted to individual cases, as
rate of weaning will depend on
individual baby

@ Slow weaning is advised for preterm
infants with atelectasis and/or apnoeas,
or poor growth. Such infants would
spend longer at each stage of the
weaning regime

Day 1 1 hr off twice a day (1 off, 11 on)
Day 2 2 hr off twice a day (2 off, 10 on)
Day 3 3 hr off twice a day (3 off, 9 on)
Day 4 4 hr off twice a day (4 off, 8 on)
Day 5 6 hr off twice a day (6 off, 6 on)
(not always

needed)

Day 6 Off CPAP

@ Alternatively, wean from CPAP by
reducing CPAP pressure. This is more
physiological, although it can increase
the work of breathing if the pressure is
too low
wean pressures in steps of 1 cmH,O
every 12 hr. If no deterioration, reduce
to 3 cmH,0O before stopping CPAP

| Failure of weaning

@ If nasal cannula oxygen >0.2 L/min
required or marked respiratory distress
develops, assess and put back onto
CPAR regardless of weaning regimen
unless infant stable with chronic lung
disease

2. ASSISTED CPAP
(if available locally)

An alternative method of CPAR whereby a
varying number of ‘assisted breaths’ can
be delivered to baby via CPAP driver. The
rate, pressure and inspiratory time of
these ‘assisted breaths’ are set by the
operator

| Definitions |

|  CPAP + Apnoea (AP) |

@ Apnoea monitoring via a sensor
attached to abdomen
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CPAP + Pressure Assist (PA)| | INDICATIONS
@ Increased pressure delivered @ CPAP + trPA should generally be
intermittently, not synchronized with reserved for infants who:
respiratory effort are extremely preterm (e.g. 24-25 week
@ Can be applied at a variable rate (R) gestation), or
and for varying times (Ti) have previously ‘failed’ extubation owing

to apnoea of prematurity and/or
hypoventilation, but in whom it is
considered very important to try to
. extubate (e.g. evolving chronic lung
CPAP + Trigger Pressure disease)

Assist (trPA)

@ Can be used with or without apnoea
monitoring

. @ Use trPA, rather than PA as trPA is
® Increased pressure delivered synchronized with respiratory rate
intermittently, synchronized with t back te at 10 if bl
respiratory effort for varying lengths of setback-up rate a It POSSIDIE —
. " . some infants may need higher rate of
time (Ti) through an abdominal sensor

20-30 initially
@ Back up rate (Rb) can be varied but will
trigger every sensed breath @ If infant does not tolerate trPA, consider
@ Apnoea monitoring built into this model PA (non-triggered) at a back-up rate of
up to 30
Available settings | wean back-up rate down by 10 at a

] ] time, as quickly as tolerated
@ Flow approximately 8 L/min to generate
a pressure of 5 cmH,0

@ Variable additional flow 0-5 L/min

Default setting Set ranges

once infant on a back-up rate of 10,
wean onto CPAP + AP

Apnoea alarm delay 20 sec 10, 15, 20, 25, 30 sec
Ti 0.3 sec 0.1-1.0 sec

R (unsynchronized PA) 30/min 1-120/min

Rb (trPA) 10/min 10-30/min

Initial settings

® CPAP + AP
5 cmH,0

apnoea alarm delay 20 seconds

@ CPAP + PA or trPA

pressure 10/5
Rb (trPA) 10
R (PA) 30
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3. BUBBLE CPAP Before inferring Bubble
(if available locally) CPAP failure
This is an alternative method of_CPAP @ Ensure baby has been receiving bubble
that may reduce work of breathing CPAP appropriately by checking for
through facilitated diffusion continuous bubbling in CPAP generator
Equipment — lack of bubbling can result from

pressure leaks in the circuit or baby

@ Fisher & Paykel Bubble CPAP system:
delivery system

- humidifier chamber
- pressure manifold
- heated circuit

- CPAP generator
patient interface:

- nasal tubing
- nasal prongs (9 sizes)
- infant bonnet (4 sizes)

- chin strap

Procedure

@ Connect bubble CPAP system to patient
as per manufacturer’s instructions

@ Ensure appropriate size nasal prongs
used

@ Bubble CPAP nasal prongs are
designed not to rest on nasal
septum to prevent septal damage.
Ensure prongs are not resting on the
philtrum nor twisted to cause lateral
pressure on septum, and allow a small
gap between septum and prongs

@® Commence at pressures of 5 cmH,0.
Follow Pressure range in 1.
STANDARD CPAP

BUBBLE CPAP FAILURE

@ See CPAP failure in 1. STANDARD
CPAP

Issue 02
Issued: October 2007
50 Expires: September 2009



CRANIAL ULTRASOUND SCANS = 1/3

PURPOSE

@ To detect brain injury in at-risk babies in
order to provide appropriate medical
management

@ To detect lesions associated with long-
term adverse neurodevelopmental
outcome

INDICATIONS

@ Prematurity
@ Neonatal encephalopathy
@ Neonatal seizures

@ Abnormal neurological signs (e.g. floppy
child, large head)

@ Multiple congenital abnormalities
(except trisomy 21)

@ Unexplained poor feeding at term

@ Unexplained hypoglycaemia — looking
for pituitary and midline structures

@ Meningitis
@ Congenital viral infection

@® Metabolic disorders

@ In term infants, at consultant discretion,
MR scan is the diagnostic method of
choice for:

ischaemic brain injury
suspected malformations

Ultrasound scanning provides rapid
and useful information

SCANNING PROTOCOL FOR
PRETERM INFANTS

Initiation

There is no universal agreement on target
group, optimal timing and frequency of
brain ultrasound scanning of preterm
infants. The following is suggested as a
minimum.

Further scanning, particularly on day 1,
and serial scans in very preterm babies
are suggested
@ <29 weeks

initial scan day 4-7

2" scan day 10-14

3" scan between 36-40 weeks of
postmenstrual age

@ 30-32 weeks
initial scan day 3-7
2" scan at term equivalent age, or
discharge if earlier

@ >32 weeks

only if clinically indicated — discuss on
ward round

Follow-up

@ If initial scan shows intraventricular
haemorrhage (IVH) or hydrocephalus,
haemorrhagic parenchymal infarction,
or any other abnormality

consider serial scanning — discuss with
consultant

@ If scan abnormal at six weeks:

consider further imaging — discuss with
consultant

usually an MR scan

@ Perform additional scans following a
significant clinical event:

necrotizing enterocolitis
major collapse on neonatal unit (NNU)

repeated episodes of apnoea and
bradycardia

unexplained sharp fall in haemoglobin
change in neurological status
abnormal head growth

pre- and post-operatively
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SCANNING PROTOCOL FOR
TERM OR NEAR-TERM
INFANTS

Neonatal encephalopathy

@ Perform ultrasound scan. Although
ultrasound scanning has limited role in
assessment of encephalopathic term
infant, it is rapid, easily available, and
helps exclude non- hypoxic-ischaemic
causes of encephalopathy such as
structural, metabolic, and established
antenatal brain damage
initial scan within 24 hr
2" scan 3-4 days
3¢ scan 7-14 days

@ In encephalopathic infants with
significant birth trauma and low
haematocrit, request non-contrast CT
scan

@ For babies with moderate to severe
encephalopathy between 3-8 days of
age, MR scan recommended but
availability limited and instability of a
baby may contraindicate

Seizures

@ In term infants with seizures, MR scan
is preferred. However, in experienced
hands, ultrasound can detect focal
infarction and should be performed on
admission, 2 and 7 days later

PROCEDURE

The operator (sonographer,
neonatologist or radiologist) must
have achieved an acceptable level
of competence before performing

and reporting scans independently.
Technical competence and training
is essential to recognise the
appearance of common ultrasound
pathological findings, in preterm
and term babies

@ Record a minimum set of coronal (6+
images):

anterior to the frontal horns of the
lateral ventricles

at the anterior horns of the lateral
ventricles and Sylvian fissures

at the third ventricle and thalami

at the posterior horns of the lateral
ventricles (with choroids)

posterior to the choroids (posterior brain
substance)

if there is lateral ventricular dilatation,
make an index measurement of the
lateral ventricles at the level of the third
ventricle at the foramina of Munro
(ventricular index)

@ Record a minimum set of sagittal (5+
images):

midline through the 3“ ventricle, septum
cavum pellucidum, cerebellum with 4"
ventricle and foramen magnum

through each lateral ventricle showing
the anterior and posterior horns, with
the caudothalamic notch imaged if
possible

through each hemisphere lateral to the
ventricle for deep white matter

@ Supplemental oblique, surface and axial
images may be necessary to record
pathology

@ For detection of cerebellar lesions,
scanning through posterior fontanelle
(junction of lambdoid and sagittal
sutures) and mastoid fontanelle
(junction of posterior parietal, temporal
and occipital bones) can be useful

| DIFFERENTIAL DIAGNOSIS

@ Radiologists or appropriately trained
staff must interpret cranial ultrasound
scans

@ Scans must be reported using
categories/terminology in Table 1
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Table 1

Intraventricular haemorrhage ® None

@ Localised IVH without dilatation (germinal matrix
haemorrhage, subependymal haemorrhage)

@ I\VH with ventricular dilatation
@ Parenchymal haemorrhage

Ventricular size @® Normal
@ Enlarged
Parenchymal lesions @ None

@ Periventricular flare
@ Cystic lesions
single large — porencephalic cyst

multiple cysts — (cystic periventricular leukomalacia)

COMMUNICATION

@® Any member of neonatal team may
communicate a normal result to parents
but note that a normal scan does not
equate to normal development and
follow-up is essential

@ Discuss an abnormal result with a
neonatal consultant before discussion
with parents

DOCUMENTATION

@ Documentation is extremely important.
Digital copies of scans must be
archived suitably

@ Record following information on the
investigation chart:
date scan requested
date scan carried out

@ Record ultrasound result (or file a

written report) in the baby’s notes
(neonatal staff)

@ Record any discussion with parents,
especially of abnormal scans, in notes

@ Include results of all scans — even if
normal — in discharge summary

@ If eligible baby transferred to another
hospital before scanning, communicate
need for scan in the transfer summary
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(BLUE BABY) = 1/3

| DEFINITION |

‘Blue’ refers to central cyanosis (e.g.
colour of tongue and gums). It is very
difficult to see with the naked eye before
the ductus arteriosus reaches a critical
closing point. Any baby presenting as blue
has a critically small or closed duct and is
a neonatal emergency requiring
consultant input. These babies can
deteriorate very quickly

Differential diagnosis

Without echocardiography, the
clinical distinction between
persistent pulmonary hypertension
and a duct-dependent pulmonary
circulation can be extremely
challenging

Lungs |

@ Persistent pulmonary hypertension of
newborn

@ Congenital diaphragmatic hernia

@ Congenital lung lesions (e.g. pulmonary
lymphangiectasia)

Heart

@ Obstruction of blood flow from heart to
lungs

@ Obstruction of blood flow from lungs to
heart

@® Mixing oxygenated and deoxygenated
blood

@ Total disconnection of pulmonary and
systemic circulations

SYMPTOMS AND SIGNS IN
CARDIAC DISEASE

@ Central cyanosis

@ Usually limited signs of respiratory
distress

@ Murmur, in the minority
@ Hepatomegaly

@ Poor perfusion seen as white
peripheries

| INVESTIGATIONS

@ Chest X-ray
oligaemia/plethora/congenital anomaly

‘classic’ appearance (e.g. ‘boot shaped’
heart) is unusual

@ Echocardiogram

@ 4-limb BP (>20 mmHg difference
between an upper and lower limb is
abnormal)

@ Pre- and postductal saturations (>15%
difference is abnormal)

@ Nitrogen washout test (carries risk of
duct closure: discuss with consultant
first) to differentiate between respiratory
(parenchymal) and cardiac cause of
cyanosis
baseline saturation (and blood gas if
arterial line in situ)
place baby in 100% ambient oxygen for
10 min
if there is respiratory pathology,
saturations should rise to >95%

IMMEDIATE MANAGEMENT-
RESUSCITATION

Call consultant — a cardiac baby
presenting collapsed and/or
cyanosed is a challenging neonatal
emergency

Airway

@ Intubate and ventilate all babies
presenting profoundly cyanosed or
collapsed

@ Desaturated stable babies who are not
acidotic do not require intubation
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Stable babies found to be
desaturated on monitoring for a
murmur do not require intubation

@ If apnoea occurs secondary to a
prostaglandin infusion, intubate baby
but do not alter infusion

Breathing

@ If ventilation required for prostaglandin-
induced apnoeas, ventilate in air with
PEEP 4-6 cm plus compliant lung
ventilation PIR, inspiratory times and
rate. See Ventilation guideline

@ Adjust ventilation to maintain
PaCO, 5-6 kPa
systemic SaO, 75-85%
pH<7.4

Circulation

@ Vascular access with 2 IV cannulae or
UVC. See Umbilical venous
catheterisation guideline

Presence of cyanosis and a
murmur suggest baby likely to
respond to prostaglandin infusion

@ Prostaglandin infusion to maintain
ductal patency
open duct with prostaglandin E,
(dinoprostone, Prostin E,) — see
Neonatal Formulary. Start at 5
nanogram/kg/min, may be increased to
40 nanogram/kg/min — but only on
advice of cardiologist

@ Monitor blood pressure invasively using
a peripheral arterial cannula, not UAC

@ Titrate infusion to keep to Sa0, >75%
and BP mean not above the gestation
in weeks for first 48 hr (a 34 week baby
should have a mean BP of 34 mmHg)

need to balance pulmonary and
systemic circulations:

— Sa0, too high compromises LV output
and worsens hypotension

— BP too high may reduce pulmonary
blood flow and SaO,

@ Assess cardiac output, it is likely to be
low when:
tachycardia persists
BP remains low
acidosis persists
peripheral perfusion poor (white
peripheries)
ensure prostaglandin infusion adequate
@ When cardiac output low:
ensure adequate intravascular volume
correct anaemia

inotropes may be required for
hypotension

SUBSEQUENT
MANAGEMENT-TRANSFER

It is imperative that baby is kept
warm and normoglycaemic

@ Discuss further management and
transfer with regional cardiac centre

@ Babies who respond to a prostaglandin
infusion do not need transferring out-of-
hours

@ Appropriately skilled medical and
nursing staff are necessary for transfer

Intubation

An intubated baby requires a
cardiac centre ITU bed — do not
intubate routinely for transfer

@ Intubate if:

continuing metabolic acidosis and poor
perfusion

long-distance transfer necessary
inotropic support needed
apnoea occurring

recommended by cardiac team
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DISCHARGE FROM
CARDIAC CENTRE

Patient may go home or return to a
paediatric ward or neonatal unit, possibly
on a prostaglandin infusion whilst awaiting
surgery or for continuing care after a
palliative procedure (e.g. septostomy)

Management Plan

@ Regardless of outcome, obtain a
management plan from cardiac centre,

defining:

acceptable vital signs (e.g. saturations)

medication, including dosage
follow-up arrangements
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If relatives disagree profoundly with
the clinical assessment made by
medical and nursing staff, involve

consultant at early stage

| GUIDANCE

| Preparation

@ If a baby (especially a very pre-term
neonate) appears likely to die, discuss
with on-call consultant

@ On-call consultant will assess the
situation clinically and write in notes,
especially with regard to prognosis

Discussion with parents

@ Discuss clinical situation, and baby’s
best interests, with parents
ensure nurse present and document
discussion in notes

@ Most parents will accept situation but
will be upset, and may display denial,
guilt or anger

@ Ask parents whether they wish a
religious or spiritual person to be
involved

Second opinion

@ In difficult clinical situations, where
parents are unable to accept
consultant's assessment, seek second
opinion from consultant on Neonatal
Unit

Further support

@ If parents do not accept second clinical
assessment:
discuss with medical director or deputy
discuss with parents the option of a
further opinion from consultant
neonatologist from another unit in
neonatal network

inform communications manager
regarding possible press coverage

@ Seek advice from your Trust's legal
advisers via medico-legal department or
on-call manager

@ Timescale for events may vary with
individual babies from under 24 hr to
over 1-2 weeks

| Good documentation is essential |

| DEATH |

When a baby dies there are formalities to
be completed, but these should be
handled as sensitively as possible to
minimise the emotional trauma to parents,
whose wishes (within reason) should be
respected and who should be guided
carefully through the necessary
procedures

Ensure baby’s correct registered
name on all documentation

| Formal arrangements

@ Hospital general office/bereavement
office will offer advice about registration
and funeral arrangements and issue
death certificate

@ Check whether death must be reported
to the coroner (see local policy)

if uncertain, check with local coroner

@ If the death need not be reported to
coroner, complete appropriate death
certificate (according to baby’s age) so
that it can accompany the baby or can
be given to parents (according to local
policy)

@ Parents will make appointment with
Registrar of Births and Deaths to
deliver death certificate
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@ Registrar of Births and Deaths will
issue certificate of authority for burial or
cremation, which should be given to:
hospital general office, if hospital is
burying baby
funeral director handling burial, if
parents are making their own
arrangements

Saying goodbye |

@ Parents may request a blessing or
naming ceremony by a religious
representative

@ Ensure all the family are allowed time
and privacy with the baby

@ Provide a keep-sake box, which may
include photos, hand and foot prints,
lock of hair, cot card, etc
if parental ethnicity and religious beliefs
allow, offer parents opportunity to wash,
dress and prepare baby

@ A small toy or other memento may
accompany baby to mortuary

Baby transfer

@ Special arrangements will be made to
transport baby to mortuary according to
local hospital policy (baby must be
refrigerated within 5 hr of death if
autopsy required)
allow parents to accompany baby if
they wish
some may prefer to see their baby on
the neonatal unit or chapel of rest

@ Parents may take baby’s body directly
from the neonatal unit, once appropriate
documentation has been completed.
Where babies are taken will depend
upon religious belief of parents or to
designated funeral director. In all cases
strict adherence of local hospital policy
must apply

| Parent support

@ Offer bereavement support information
(e.g. Stillbirth and Neonatal Death
Society; SANDS) or counsellor

@ Offer parents follow-up by consultant or
trained nurse

@ Consultant in charge will see baby’s
parents the day after death or as soon
as possible and may discuss consent
for post-mortem examination (see
www.hta.gov.uk for guidance)

| Communication |

@ Inform obstetrician, referring hospital (if
appropriate), GP and health visitor that
death has occurred
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DECISION TO DISCHARGE

@ Responsibility of consultant in charge of
unit
@ Medical and nursing staff to agree

discharge date with parents or persons
with parental responsibility

@ Nursing team perform majority of
discharge requirements

| DISCHARGE CHECKLIST |

Where appropriate, the following must be
achieved before discharge:

| Parental competencies |

@® Administration of medications when
required

@ Baby cares (e.g. nappy changes, top
and tailing, bathing etc)

@ Feeding

@ Nasogastric tube feeding where
necessary

Parent education
(according to local
practice)

@ In addition to above, it is best practice to
offer parents education on:

basic infant resuscitation (practical
demonstration)

respiratory syncytial virus (give BLISS
leaflet)

immunisations, if not already received
(give national leaflet)

| Communication |

@ If local practice, complete red book and
give to parents

@ Give parents copy of discharge
summary and time to ask questions
after they have read it

@ Inform:
health visitor (HV) of discharge

community midwife if baby <10 days
old

GP

community neonatal or paediatric team
as required locally

Procedures/investigations
check

@ Newborn blood spot taken (6 days)

@ Newborn blood spot repeated at 36
weeks corrected age or due date

@ Inform community team of need to
repeat newborn blood spot if required

® When immunisation (2, 3 and 4 month)
not complete in preterm infants, inform
GP and health visitor

@ Arrange appointment for BCG
vaccination if required — see BCG
immunisation guideline

@ Complete audiology screening

@® Where required, confirm ophthalmology

appointment date — see Retinopathy of
prematurity (ROP) screening

guideline

General

® Check home and discharge addresses
and confirm name of GP with parents

@® Complete admission book entries
@ Ensure breast pump returned

| Medical team

@ Complete discharge summary by date
of discharge

@® Complete MANNERS dataset by date
of discharge

@ Answer parents’ questions after they
have read summary

@ Ensure all follow-up appointments made
(see over)

@ Perform discharge examination and
record
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Follow-up appointments

@ Ensure these are written on discharge

summary and in red book
@ Likely appointments could include:

neonatal/paediatric consultant out-
patients

ophthalmology screening
audiology referral

cranial ultrasound

brain MR scan

physiotherapy

dietitian

community paediatrician

child development centre

BCG immunisation or palivizumab
open access to children’s wards

planned future admission (e.g. for
immunizations)

planned future review for blood taking,

wound review
tertiary consultant out-patients
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DISORDERS OF SEXUAL DEVELOPMENT
(‘(Ambiguous genitalia’) = 1/2

RECOGNITION AND
ASSESSMENT

PRINCIPLES OF
MANAGEMENT

Definition

@® New nomenclature — disorders of
sexual development (DSD)

@ Congenital conditions in which
development of chromosomal, gonadal
or anatomical sex is atypical, most
commonly:
congenital adrenal hyperplasia
gonadal dysgenesis
partial androgen insensitivity

@ For DSD classification — see
Supporting information

| Factors suggesting DSD

@ Overt genital ambiguity (e.g. chloacal
extrosphy)

@ Apparent female genitalia with enlarged
clitoris, posterior labial fusion or
inguinal/labial masses

@ Apparent male genitalia with bilateral
undescended testes, isolated perineal
hypospadias, mild hypospadias with
undescended testis

@ Family history of DSD [e.g. complete
androgen insensitivity syndrome (CAIS)]

@ Discordance between genital
appearance and pre-postnatal

karyotype

Beware of pseudo-ambiguity
(atrophic vulva and clitoral oedema)
in growth-restricted or preterm
female infants

This is a medical emergency:
involve consultant immediately

@ Avoid gender assignment before expert
evaluation

@ Consultant to discuss with parents
always use the term ‘baby’ and avoid
using ‘he’, ‘she’ or, most importantly, ‘it
advise parents about delaying
registration and informing wider family
and friends until gender assignment
complete

@ Link with expert centre for appropriate
evaluation

@® Communicate openly with family
@ Respect family concerns and culture

@ DSD is not shameful
potential for well-adjusted individual and
a functioning member of society
best course of action may not be clear
initially
parents need time to understand sexual
development

| First line investigations

@ Karyotype (urgent)

@ Imaging
abdominal and pelvic ultrasound by an
experienced paediatric sonographer

@ 17 hydroxyprogesterone (delay until day
4-5 to allow maternal hormonal effects
to decline)

@ Testosterone and oestradiol
® LH, FSH

® U&E

@ Cortisol
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Further investigations
(locally and/or in
conjunction with specialist
advice)

@ dHT (dihydrotestosterone)

@ DHEA (dihydroepiandrostenedione)
@ Androstenedione

@ Urine steroid analysis

® ACTH

® LHRH hCG stimulation

@ ACTH stimulation test

@® AMH (anti-mullerian hormone) imaging
studies

@ Biopsy of gonad

@ Molecular genetic studies (e.g. for
CAIS)

| TREATMENT

@ Check electrolytes and glucose

@ Specific treatment is dependent on
many factors and the diagnosis

discuss with specialist
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| INDICATIONS |

| Routine discharge check |

A thorough physical examination of every
newborn baby is good practice and forms
a core item of the UK Child Health
Surveillance programme
@ Ideally performed >24 hr old to:
confirm apparent normality
detect abnormalities/anomalies
provide a plan of care

provide reassurance to parents and
opportunity for discussion

EQUIPMENT

@ Maternal and baby notes
@ Stethoscope
@ Ophthalmoscope

| AIMS |

identify maternal blood group, presence
of antibodies, serology results for
sexually transmitted diseases

duration of labour, type of delivery,
duration of rupture or membranes,
condition of liquor

check 3 blood vessels identified in
umbilical cord (requires renal USS)
Apgar scores and whether resuscitation
required

birth weight, gestational age, head
circumference

| Consent and preparation

@ Introduce yourself to mother and gain
verbal consent. Ask about particular
concerns

@ Ensure baby kept warm and examined
in quiet environment

| PROCEDURE |

@ Identify congenital malformations
@ Identify common neonatal problems
and initiate management

@ Continue with screening, begun
antenatally, to identify need for specific
interventions (e.g. immunisation)

PRE-PROCEDURE |

@ Before undertaking clinical examination,
familiarise yourself with maternal
history and pregnancy records,
including:
maternal medical, obstetric and social
history
paternal medical history, if appropriate
family health, history of congenital
diseases
identify drugs mother may have taken
during pregnancy and in labour
health of siblings
identify pregnancy complications, blood
tests, ultrasound scans, admissions to
hospital

| Skin examination |

@ Texture
@ Hydration

@ Rashes — including erythema toxicum,
milia, miliaria, staphylococcal skin
infection, candida

@ Pigmented lesions: naevi, Mongolian
blue spots, birth marks, café au lait

@ Bruises — traumatic lesions, petechiae
@ Cutis aplasia
@ Tufts of hair not on head

@ Vascular lesions: haemangioma, port
wine stain, simple naevus

@ Colour —
pink/cyanosis/jaundice/pallor/plethora

@ Acrocyanosis

@ Cutis marmorata
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Facial examination

| Neck

@ General facial appearance to identify
common syndromes
@ Eyes:
shape
slant
size
position
strabismus
nystagmus
red reflex
presence colobomata
discharges

® Nose:
position, straight septum
nasal flaring

@ Ears:
shape
position
tags or pits

® Mouth:
size
symmetry of movement

swellings, Epstein’s pearls, ranula,
tongue tie (for parental reassurance)

teeth

cleft palate, hard/soft palate, cleft lip
sucking

candida

Skull

@ Palpate:
skull for sutures and
shape/craniosynostosis

swellings on scalp, especially crossing
suture lines, cephalhaematoma

signs of trauma associated with birth —

chignon from vacuum extraction

sutures for ridging or undue separation

@ Swellings

@® Movement

@ \Webbing

@ Traumatic lesions from forceps delivery
@ Petechiae

| Clavicles |

@ For fracture

| Arms and legs |

@ Position and symmetry of movement

@ Swelling and bruising

Hands and feet

@ Extra digits

@ Syndactyly

@ Palmer creases
@ Skin tags

@ Infected nail beds

@ Position and configuration of feet
looking for fixed/positional talipes

| Hips

@ Developmental dysplasia using Ortolani
and Barlow's manoeuvres, symmetry of
gluteal skin folds (if abnormal or close
family history of CDH: refer for hip
scan)

| Spine

@ Curvatures

@ Dimples

@ Sacrococcygeal pits
@ Hairy patches/naevi

@ Stigmata on spine
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| Systems |

Examine (inspection, palpation,
auscultation) each system

| Respiratory system |

@ Chest shape, asymmetry of rib cage,
swellings

@ Respiratory rate

@ Presence/absence of recession
® Grunting