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Preface

The original idea for this handbook arose from files of clinical guidelines
from our own neonatal unit. Our ethos in developing these guidelines was
that they should avoid dogma and provide practical guidance rather than
rigid rules and regulations. These have been rewritten to provide much of
the practical advice given in this handbook, with succinct background notes
added to each topic. We hope this will provide enough detail to inform
medical and nursing staff at all levels and act as an aide-memoire to those
with more experience in the specialty. Practical guidance and a suggested
approach to different clinical situations have been written using the best
available evidence, but we have relied on consensus of opinion where evi-
dence is lacking.

This second edition has a revised chapter order and a new chapter on
neonatal endocrinology, with updates to all other sections reflecting recent
changes and evidence in the specialty.

Grenville Fox
Nicholas Hoque
Timothy Watts
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non-invasive blood pressure

National Institute for Health and Care Excellence
neonatal intensive care unit

nasal intermittent positive pressure ventilation
nasojejunal tube

neonatal unit

Neonatal Pain, Agitation, & Sedation Score
single naso-pharyngeal prong CPAP
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posterior urethral valves

periventricular

periventricular leucomalacia

peripheral vascular resistance
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four times a day

right atrium

right axis deviation

red blood cell
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randomized controlled trial

respiratory distress syndrome

rupture of membranes

retinopathy of prematurity
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SIMV synchronized intermittent mandatory ventilation
SIPPV synchronized intermittent positive pressure ventilation
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SpO, peripheral oxygen saturation
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TFTs thyroid function tests
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TT
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U&Es
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UTI
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V/Q
VA
VACTERL
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VE
VEP
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VLBW
VLCAD
VMA
VP
VSD
VT
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VTV
A%
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XR
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tissue plasminogen activator

total parenteral nutrition

Treponema pallidum particle agglutination
thryrotropin-releasing hormone

thyroid stimulating hormone

TSH receptor-stimulating immunoglobulins
thrombin time

transient tachypnoea of the newborn
twin—twin transfusion syndrome

urea and electrolytes

umbilical artery catheter

upper respiratory tract infection
ultrasound

urinary tract infection

umbilical venous catheterization
ventilation perfusion

veno-arterial

Vertebral anomalies, Anal atresia, Cardiovascular
anomalies, Tracheo-esophageal fistula, Esophageal atresia,
Renal and/or radial anomalies, Limb anomalies

venereal disease reference laboratory test
ventricular ectopics

visual evoked potentials
ventilator-induced lung injury

vitamin K deficiency bleeding

very low birth weight

very long-chain acyl CoA dehydrogenase deficiency
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ventriculoperitoneal

ventricular septal defect

tidal volume

ventricular tachycardia

volume-targeted ventilation

veno-venous

varicella zoster immunoglobulin

varicella zoster virus

white cell count

X-ray

Wolff—Parkinson—White syndrome
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cHAPTER1 Antenatal care,obstetrics, & fetal medicine

Routine antenatal screening
and diagnosis of fetal anomalies

Routine antenatal screening

A first antenatal (‘booking’) appointment is usually arranged at
10-12 weeks gestation. A history, examination (including BP and BMI),
and blood/urine tests are carried out to identify women requiring
closer surveillance and care during the pregnancy.
Blood tests for:
« full blood count (FBC)
« haemoglobin electrophoresis to exclude haemoglobinopathies
« maternal blood group and atypical antibodies (red cell
allo-antibodies)
« serology for syphilis, hepatitis B (HBV), HIV (some centres also
check for toxoplasma)
Urine tests (dipstick) for protein, glucose, and blood
Fetal ultrasound (US) may be done at this stage to determine
gestational age
General health and pregnancy information given, including offering
anomaly screening.

Screening for trisomy 21 (Down syndrome) and other trisomies

Combined test screening uses several independent risk factors, which
are combined to calculate a risk. It is important to explain (and provide
written information) that screening is not a diagnostic test and that a
negative test does not guarantee that there is no fetal anomaly

Type of screening used and timing may vary between different centres.
Screening usually carried out between 11 and 14 weeks gestation

Risk calculation based on maternal age, blood hormone assays, and
ultrasound scan findings

Commonest combined test uses nuchal thickness measurement from
ultrasound scan + blood measurement of pregnancy-associated protein-A
(PrAP-A) and free B-human chorionic gonadotrophin (hCG)

Results usually take 7-10 days

Trisomy detection rate ~90% with ~5% false positive rate

o Other screening tests may be carried out later (15-22 weeks) if booking

too late for nuchal scanning, or according to local centre choice.
Accurate ultrasound dating is combined with triple (a-fetoprotein,
oestriol, and free 3-hCG) or quadruple (same + inhibin A) blood test
Ultrasound scanning may also be used in some centres to detect
hypoplastic nasal bone or tricuspid regurgitation at 11-14 weeks
gestation

Later ultrasound screening for trisomies may be considered in women
presenting too late for nuchal scanning or blood tests (i.e. >22 weeks
gestation)

Soft tissue markers assessed on ultrasound scan (usually in fetal
medicine department).
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Risk of autosomal trisomy increases with maternal age
Risk at birth:

e ~1:1000 if mother is 28 years old

e ~1:100 if mother is 40 years old

o ~1:25 if mother is 45 years old.

Diagnosis of fetal anomalies

Ultrasound diagnosis of fetal anomalies

e ‘Anomaly scan’ routinely carried out at 18-21 weeks

o % of anomalies detected varies according to gestation, maternal BMI,
operator skill/experience, type of anomaly (e.g. ~99% anencephaly
diagnosed on 20-week scan)

e Some relatively common findings may be soft markers of generalized
anomalies or normal variants such as:

« choroid plexus cysts: ~1% finding in all 20-week scans with very weak
association with trisomies, but considered normal variant if findings
otherwise normal
‘golfballs’ (echogenic foci in ventricles of heart), weak association
with trisomies, but considered normal variant if findings
otherwise normal
increased nuchal thickness: increased risk of trisomy or early
development of hydrops
« echogenic bowel: may be normal variant or associated with
chromosomal anomalies, cystic fibrosis, and other causes of fetal
bowel obstruction
single umbilical artery: not significant unless found alongside other
anomalies.

Antenatal genetic testing (karyotype, array CGH, or DNA)

e Done by chorionic villous sampling (CVS), amniocentesis, fetal

blood sample, or cell free fetal DNA

Full karyotype results usually take 1-2 weeks, although specific results by

polymerase chain reaction available within a few days

e May be offered to women at high risk of fetal genetic disease due to
maternal age (usually >36 years), family history, or if 1st trimester
screening indicates high risk.

Chorionic villous sampling

o Carried out between 10 and 13 weeks gestation

o Needle aspiration (inserted into maternal abdomen or via cervix under
US control) of trophoblast cells

o Miscarriage risk ~1%.

Amniocentesis

o Carried out after 15 weeks gestation

o Needle inserted into maternal abdomen under US control and ~15 ml

amniotic fluid removed

Miscarriage risk up to 1%

e Follow-up studies have suggested that there is a small increased
risk of neonatal respiratory problems due to relative temporary
oligohydramnios.
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Fetal blood sampling

o May be possible after 18 weeks gestation

o Rarely indicated for genetic diagnosis, but may be used in investigation
of hydrops (see @) Hydrops fetalis, pp. 84-6) to detect anaemia,
chromosomal anomalies, or viral infection.

Cell free fetal DNA (cffDNA) testing

o cffDNA, which originates from trophoblasts is fetal DNA which
circulates in the maternal blood stream

Testing for trisomy 21 is possible from around 10 weeks gestation, with
high detection and low false positive rates

Some single gene disorders can also be diagnosed using 1st trimester
cffDNA testing

Current tests are expensive but have a rapid turnaround time and may
reduce the need for more invasive testing.
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Maternal diabetes

Complications of pregnancy due to maternal diabetes

Risk of fetal/neonatal complications

Increased with worsening maternal glycaemic control:

e Risk of congenital malformations is ~3 times more than in non-diabetic
women and related to maternal HbA1C at time of conception
(therefore no increased risk in gestational diabetics). Abnormalities
include:

« congenital heart disease

« sacral agenesis (caudal regression syndrome)
« microcolon

« renal tract anomalies

« neural tube defects

« microcephaly

o Increased risk of spontaneous miscarriage

o Increased risk of late intrauterine fetal death

e Intrauterine growth retardation (IUGR) 3 times more common than
in non-diabetic women due to placental dysfunction with small vessel
disease (N.B. risk of IUGR is also increased in gestational diabetes but
less so)

e Polyhydramnios (due to fetal polyuria)

e Preterm labour

Macrosomia due to increased fetal insulin (anabolic and growth factor-

like effect) increases risk of instrumental or Caesarean birth, birth

trauma, fetal distress, and neonatal encephalopathy

Hypoglycaemia (due to fetal hyperinsulinaemia—usually resolves within

48 hours; see ©) Hypoglycaemia: overview, pp. 372-3)

Surfactant deficiency/transient tachypnoea of newborn (TTN)

Transient hypertrophic cardiomyopathy (septal)

Polycythaemia (increases risk of significant jaundice)

Other biochemical disturbances (hypocalcaemia, hypomagnesaemia).

Management of infants of diabetic mothers
See Infants of diabetic mothers in ©&) Hypoglycaemia: management, p. 375.
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Hypertension, pre-eclampsia, eclampsia,
and HELLP syndrome

Maternal hypertensive diseases during pregnancy

o Pre-existing chronic hypertension

« may become superimposed with pregnancy-induced hypertension
(PIH) or pre-eclampsia (PET)

« risk of PET is raised

Pregnancy-induced hypertension (PIH) = BP >140/90 in 2nd half of

pregnancy with no proteinuria

« usually little or no risk to the fetus unless severe

. fetal growth assessment (+/— umbilical artery Doppler studies),
amniotic fluid measurement, and monitoring for raised maternal liver
enzymes, urate, and lactate dehydrogenase (LDH) may be required,
as well as monitoring for proteinuria

Pre-eclampsia (PET) = hypertension + renal involvement (usually

proteinuria)

increased risk in primips, extremes of maternal age, obesity, maternal

iliness (diabetes, lupus, hypertension, renal disease) and multiple

pregnancy

associated with 1 risk of placental failure -+ [UGR and the need to

deliver preterm

varies from mild (~5% pregnancies) to severe (~1% pregnancies);

severity worse with earlier onset

severe PET associated with 1 risk of abruption

neonates of affected mothers may have polycythaemia, neutropenia,

and thrombocytopenia

monitor mother and fetus as for PIH

in previous pregnancy with severe PET, low-dose aspirin from

16 weeks reduces risk of recurrence by ~20%

« maternal condition improves after delivery of placenta

HELLP syndrome (haemolysis, elevated liver enzymes, low

platelets) = PET (usually severe) + haemolysis, elevated liver enzymes,

and low platelets

o Eclampsia = seizures associated with hypertension and proteinuria. Risk

of fetal hypoxia is high

Maternal antihypertensive drugs may be associated with side effects in

the neonate:

« methyldopa: good safety profile, few side effects in fetus/neonate

« hydralazine: good safety profile, few side effects in fetus/neonate

beta-blockers: associated with IUGR if used early in pregnancy,

hypoglycaemia, bradycardia, and hypotension in high doses

magnesium: hypotension and hypotonia

angiotensin converting enzyme (ACE) inhibitors: neonatal renal

failure, contraindicated antenatally

Breastfeeding is safe with most maternal antihypertensives, apart from

ACE inhibitors (except safe with captopril).



8

cHAPTER1 Antenatal care,obstetrics, & fetal medicine

Systemic lupus erythematosus, thyroid
disease, maternal thrombocytopenia,
and maternal myasthenia gravis

Systemic lupus erythromatosus (SLE)

Associated with:

o 1 Risk of recurrent miscarriage (most cases associated with
antiphospholipid syndrome)

o [UGR (usually if maternal renal involvement and hypertension)

e 3rd degree heart block due to permanent damage to the cardiac
conduction system (His bundle fibrosis) by anti-Ro and anti-La
antibodies (see @) Arrhythmias: bradyarrhythmias, p. 230)

o Erythematous ‘butterfly’ facial rash, which resolves spontaneously after
a few weeks

e Haematological abnormalities (e.g. thrombocytopenia, neutropenia).

Thyroid disease

e Maternal thyrotoxicosis or maternal hypothyroidism: see ) Thyroid
disorders, pp. 450-1.

Maternal thrombocytopenia
e If mother has autoimmune thrombocytopenia (auto-ITP), antibodies
may cross placenta and cause neonatal thrombocytopenia
o <20% of babies of mothers with ITP have low platelets
e Even if the baby has severe thrombocytopenia, risk of severe haemorrhage
is low; therefore, no indication for delivery by Caesarean section
Baby’s platelet count should be checked soon after birth if mother has
thrombocytopenia
Consider treatment with immunoglobulin in well, term babies with
platelet count <20-30 x 10°/I. Threshold for treatment and platelet
transfusion should be less if baby is preterm or unwell
Consider platelet transfusion or systemic steroids if no response to
immunoglobulin
e For management of neonatal thrombocytopenia see
© Thrombocytopenia, pp. 408-9.

Maternal myasthenia gravis

o Mother has anti-acetylcholine receptor antibodies, which may cross the
placenta

~10-20% of babies of affected mothers develop transient neonatal
myasthenia gravis

Incidence of neonatal myasthenia 1 if previous sibling affected
Neonatal myasthenia gravis may also occur in babies of asymptomatic
mothers

e May present antenatally with ¥ fetal movements and polyhydramnios

e Postnatal onset of symptoms within 5 days of birth, usually lasting up to
4 weeks

— Hypotonia, poor feeding, and respiratory failure

Edrophonium or neostigmine may be used diagnostically if mother
asymptomatic

e Treatment is supportive and neostigmine (anticholinesterase).
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Maternal smoking, alcohol,
and drug ingestion

Maternal smoking

Associated with [IUGR (reducing birth weight by up to 10%) and t risk of
sudden infant death syndrome (SIDS).

Alcohol ingestion
Current UK government advice is for women to consume no alcohol during
pregnancy.

>3 units/day during pregnancy is associated with ~5% ¥ in birth weight
and fetal alcohol syndrome. Features of fetal alcohol syndrome (often diffi-
cult to diagnose in immediate postnatal period) include:
Pre- and postnatal growth failure
Microcephaly
Short palpebral fissures
Maxillary hypoplasia
Short nose, smooth philtrum, and thin upper lip
Ventricular septal defect (VSD), atrial septal defect (ASD), or
occasionally other congenital heart disease
o Developmental delay/low 1Q.

Therapeutic drugs with known teratogenic effects
o Anticonvulsants: phenytoin, carbamazepine, valproate
o Cancer chemotherapy drugs

e Warfarin

o Retinoids

o Lithium.

Maternal opiate and other illicit drug use

o Withdrawal reactions (neonatal abstinence syndrome (NAS)) may
occur in babies of mothers using opiates and other drugs, including
benzodiazepines, antidepressants, and barbiturates

o Management of babies with NAS (see ©) Care of the baby whose
mother is drug dependent, pp. 46—7).

Cocaine and ‘crack’

e Associated with late in utero death, intracranial haemorrhage, and
infarction

e Irritability and poor sleeping as well as seizures may occur. Prolonged
withdrawal, similar to opiates, does not occur.

9
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Intrauterine growth restriction
and small for gestational age babies

o Small for gestational age (SGA) = weight below a specified centile for
gestation. This is usually <10th centile
o SGA fetus may be either:

« normal SGA (anomaly scan and other investigations normal) ~70%
(i.e. constitutionally small)

« abnormal SGA (fetal abnormalities)

« fetal growth restriction (FGR)

o Abnormal SGA and FGR fetuses have intrauterine growth
restriction (IUGR)

Fetal abdominal and head circumference used to predict fetal size
o Abdominal and head measurement:

« Proportional: symmetrical [IUGR, usually onset in 1st trimester,
may be normal SGA, but often associated with fetal abnormalities
(abnormal SGA)

« Head sparing: asymmetrical IUGR, usually onset in 2nd/3rd
trimesters, usually due to FGR (placental dysfunction).

Causes of IUGR
e Maternal:
« familial/racial/ constitutional
« low socio-economic status/poor nutrition/smoking, alcohol,
and drug use
« poor health
« drugs (beta-blockers, phenytoin, steroids)
« high altitude
e Placental:
« hypertension/pre-eclampsia/vascular (SLE/antiphospholipid
syndrome)
. multiple births
o Fetal:
« trisomies (18 > 21, 13)
. other fetal anomalies (particularly if multiple)
« infection (cytomegalovirus (CMV), toxoplasmosis, etc.).

If IUGR suspected

Further investigations are likely to include:
o Repeat US measurements (may be as often as 1-2 times per week)
e Doppler blood flow studies of:

« umbilical artery (or uterine artery) (1 pulsatility due to * placental
resistance, pattern of diastolic blood flow reduced (diastolic
notching), - absent - reversed as condition of fetus deteriorates
(Fig. 1.1)). Reversed end-diastolic flow (EDF) implies that placental
resistance is so high that blood flows away from the placenta and
back into the umbilical arteries during diastole

« umbilical vein (¥ flow)



IUGR AND SMALL FOR GESTATIONAL AGE BABIES

Fig. 1.1 Pulse wave Doppler flow from umbilical artery at 28 weeks gestation
showing: a) normal, b) reduced, c) absent, and d) reversed flow as placental function
deteriorates with [UGR.

« fetal aorta (* pulsatility due to t placental resistance)
« fetal middle cerebral arteries (¥ pulsatility/ + resistance due to
t diastolic brain blood flow—i.e. hypoxia leads to fetal
compensatory mechanisms causing redistribution of arterial blood
flow to the brain, myocardium, and adrenals)
e Assessment of amniotic fluid volume (amniotic fluid index)
o US of fetal bowel looking for echogenicity
e Cardiotocograph (CTG) assessment (may be daily).

Consideration of early delivery based on assessments

and gestation

o Maternal antenatal steroids are usually given if early delivery is likely
(absent or reversed EDF, etc.)

e Mode of delivery is more likely to be Caesarean section

o Management of SGA babies (see ©) Management of vulnerable babies
on postnatal ward and transitional care, pp. 44-5, and ©) Enteral
feeds: general principles, p. 94).

11
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Multiple births

Incidence of multiple births in the UK:

e Twins: 14.5/1000 live births (UK, 2001)

e Triplets: 1/5000

e Quadruplets: 1/360,000

e Incidence of multiple births is rising and higher in older mothers (partly
due to assisted conception).

Twins
o Depending on the number of fertilized oocytes, twins may be mono- or
dizygotic (1:2 ratio), although zygosity can only be determined by DNA
analysis
e Depending on the timing of splitting of the single embryo, monozygotic
twins may have either:
« 2 placentas and 2 amniotic sacs (dichorionic) ~33% cases
« 1 placenta and 2 amniotic sacs (monochorionic diamniotic) ~65% cases
« 1 placenta and 1 amniotic sac (monochorionic monoamniotic)
~1% cases
« single fused fetus, 1 placenta, and 1 amniotic sac (conjoined twins)
Outcome is related to chorionicity, rather than zygosity
Chorionicity can be determined antenatally by 1st trimester US
(appearance of chorion at base of inter-twin membrane or ‘lambda’
sign) or postnatally by examination of the placenta
1 Risk of most complications of pregnancy in multiple pregnancy
- perinatal mortality rate 5 times that of singleton pregnancies
(~5% in monochorionic, 2% in dichorionic twin pregnancies).

Twin-to-twin transfusion syndrome (TTTS)
TTTS occurs in up to 25% of monochorionic twins via placental vascular
connection.

Complications
o Recipient twin:

« polyhydramnios

« +/—hydrops

« +/— polycythaemia
Donor twin:

. [UGR

« oligohydramnios

. +/—anaemia.
e Management: repeated amnio-reduction of recipient twin or laser

coagulation of placental vascular connections.

o Death of one twin leads to 1 risk for surviving twin, particularly of preterm
birth. The risk of death or adverse neurodevelopmental outcome:

« ~5-10% in dichorionic twins

« ~30% in monochorionic twins

Cord entanglement: a complication of monoamniotic twin pregnancy
with 10-12% risk of intrauterine fetal death after 24 weeks gestation.
Elective preterm delivery is recommended in some centres.
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Oligohydramnios and polyhydramnios

Oligohydramnios/anhydramnios

o Oligohydramnios: amniotic fluid volume <500 ml

o Fetusis at risk of:
« pulmonary hypoplasia if onset of oligohydramnios <26 weeks gestation
« fetal distress during labour.

Causes of oligohydramnios/anhydramnios

o Bilateral fetal renal disease (= oligohydramnios/anhydramnios sequence—
severe pulmonary hypoplasia, contractures, and Potter’s facies):

« renal agenesis

« cystic dysplastic kidneys

« polycystic kidney disease

« obstructive uropathy (e.g. posterior urethral valves)

e Placental insufficiency

o Fetal abnormalities (e.g. trisomies)

e Preterm pre-labour rupture of membranes (PPROM): risk of
pulmonary hypoplasia 20-30% if onset <26 weeks, but very low
>26 weeks gestation

o Twin-to-twin transfusion syndrome (TTTS): donor twin.

Management of oligohydramnios
If there are no fetal anomalies, amnio-infusion may ¥ risk of pulmonary
hypoplasia.

Polyhydramnios
o Polyhydramnios: amniotic fluid volume >2 |
o 1 Risk of:

« preterm birth

« PPROM

« malpresentation

. APH

« cord prolapse.

Causes of polyhydramnios

o |diopathic

Maternal diabetes

TTTS: recipient twin

Upper gastrointestinal (Gl) atresia (oesophageal atresia +/— tracheo-
oesophageal, duodenal atresia). It is suggested that a nasogastric (NG)
tube is passed and abdominal X-ray performed in the immediate post-
natal period in all cases of severe polyhydramnios

Congenital diaphragmatic hernia

Neuromuscular disease (congenital myotonic dystrophy, spinal muscular
atrophy, congenital myopathies)

o Chromosomal abnormalities.

Management of polyhydramnios

o Amnio-reduction: relieves discomfort for mother and -4 risk of
PPROM and preterm labour

o Indometacin: - fetal urine production, -+ amniotic fluid volume.
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Preterm labour and other obstetric
complications

Preterm labour

Onset of labour <37 weeks gestation. Causes/associations include:
e |diopathic (~80% cases)
o Polyhydramnios
e PPROM

e Chorioamnionitis
e APH

e Cervical incompetence

o Low socio-economic status.

Management of preterm labour

o Tests to predict preterm delivery: unlikely to deliver if either -ve fetal
fibronectin test or transvaginal cervical length >15 mm

Tocolytics: atosiban and nifedipine have been shown to increase the
number of women with preterm labour not delivered within 48 hours,
but benefits to neonatal mortality and morbidity less certain

Place of birth: outcomes for extreme prematurity improved in babies
delivered in higher-volume tertiary centres

Antenatal corticosteroids

« given to mothers at risk of preterm birth reduces risk of neonatal
death, respiratory distress syndrome (RDS), peri/intraventricular
haemorrhage (PIVH), and necrotizing enterocolitis

« single course (usually IM betamethasone 12 mg, 2 doses
12 hours apart, or dexamethasone 6 mg, 4 doses 6 hours apart)
recommended for women between 24*° and 34*¢ weeks of gestation
at risk of preterm birth (and should be considered between
23%0-23* weeks gestation)

« also recommended for women with planned elective Caesarean
section <38"¢ weeks gestation, although elective Caesarean section
should be delayed until after 39 weeks gestation if possible

« most effective if birth >24 hours and <7 days after administration of
2nd dose, but mortality ¥ if given <24 hours before birth, therefore
still recommended if birth expected within this time

« repeated courses not usually recommended (e.g. for multiple
pregnancy or onset of preterm labour >1 week after the initial
course)

o Magnesium sulfate: given to women at risk of early preterm birth
reduces the risk of cerebral palsy in surviving babies.

Antepartum haemorrhage (APH)
Major vaginal bleeding >24 weeks gestation.

Causes

e Placental abruption

o Placenta praevia

o Vasa praevia (fetal vessels within membranes close to cervical os), can
result in severe anaemia at birth.



PRETERM LABOUR AND OTHER OBSTETRIC COMPLICATIONS

Associations

o Preterm labour

o 1 Perinatal mortality

e Risk of adverse neurodevelopmental outcome.

Preterm pre-labour rupture of membranes (PPROM)
Causes/associations

e Polyhydramnios

o Multiple pregnancy

e Chorioamnionitis

e Amniocentesis/cordocentesis

o Cervical incompetence.

Risks

e Preterm labour (~80% cases)

o Chorioamnionitis

e Pulmonary hypoplasia (if onset <26 weeks; see ) Pulmonary
hypoplasia, p. 138).

Management

e Maternal antibiotics: erythromycin -1 gestation and better neonatal
outcomes if no evidence of chorioamnionitis or broad-spectrum
antibiotics (not co-amoxiclav as associated with * risk of necrotizing
enterocolitis) if chorioamnionitis suspected (see @) Early onset bacterial
infection, pp. 328-9, for management of baby following PPROM)
Antenatal steroids

o Amnioinfusion: if high risk of pulmonary hypoplasia.

Umbilical cord prolapse

Obstetric emergency, usually managed by emergency Caesarean section,
due to high risk of cord compression or vascular spasm — risk of fetal
hypoxia ischaemia. Risk t with:

e Multiple birth

e Polyhydramnios

e PPROM

o Malpresentation (breech, transverse lie).

15
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Problems during labour and birth

Malpresentation
o Breech presentation:
« incidence ~3% at term
« external cephalic version -4 incidence of vaginal breech or elective
Caesarean section. Usually performed at 34-36 weeks gestation
« 4 risk of perinatal mortality/morbidity with elective Caesarean
section
o Transverse lie:
« risk of cord prolapse and obstructed labour
« elective Caesarean section recommended
e Brow presentation:
« risk of obstructed labour
« elective Caesarean section recommended.

Fetal distress

Recognized by:

o Passage of meconium during labour—a non-specific sign of fetal distress

e Electronic fetal monitoring (EFM) used to determine whether fetal
heart rate (FHR) pattern normal, suspicious, or pathological (Tables 1.1
and 1.2).

Table 1.1 Features of fetal heart rate (FHR) pattern used for electronic
fetal monitoring (EFM) classification

Baseline Variability ~ Decelerations Accelerations
(beats/min) (beats/min)
Reassuring 110160 >5 None Present
Non- 100-109 <5 for Variable Absence of
reassuring  161-180 40-90min  decelerations for accelerations
>50% contractions  in otherwise
290min. normal
Single prolonged cardiotocqgraph
deceleration up to  ©f uncertain
3min significance
Abnormal <100 or >180 <5 for Either atypical
or sinusoidal >90min variable
>10min decelerations >50%

contractions or late
decelerations both
>30min.

Single prolonged
deceleration >3min
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Table 1.2 Electronic fetal monitoring (EFM) classification

Category Definition

Normal All 4 features of fetal heart rate (FHR) pattern reassuring
Suspicious .1 feature Vof FHR pattern non»reéssuring, all others reasguring
Pathological .22 featurés of FHR pattern non—}“eassuring or1 7

or more abnormal

e Fetal pH from fetal blood sampling:
« taken from fetal scalp if concern regarding fetal distress, unless
immediate delivery indicated
« urgent emergency Caesarean section indicated if pH <7.2. Sample
should usually be repeated within 30 minutes if 7.21-7.24 or within
1 hour if FHR pattern on EFM remains pathological despite fetal
scalp pH 27.25.

Failure to progress

Causes

e Malpresentation

o Cephalopelvic disproportion

e Incoordinate/poor uterine contractions.

Management
o Augmentation with oxytocin +/— artificial rupture of membranes
o Caesarean section.

Shoulder dystocia

An inability to deliver the shoulders after delivery of the baby’s head.

e Occurs in ~1% term births (1 incidence if fetus macrosomic/infant of
diabetic mother)

o Obstetric emergency due to risk of acute cord compression and fetal
hypoxia ischaemia

o Also high risk of Erb’s palsy and other brachial plexus injuries

o Obstetrician may need to fracture baby’s clavicle(s).
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Resuscitation of the newborn

Approximately 5-10% of all neonates require s