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Preface to the tenth edition

his is the first medical book to take the health of its readers seriously on

the grounds that the health of one person (a patient) must not be bought
at the expense of another (their doctor). It is an unsettling paradox that when
we study medicine our own health may be forgotten, with long hours of hard
work—often without joy or sustenance—as our health is shattered by the
weight of an over-loaded curriculum (no doubt because we are over-stimu-
lated by the too many receptors, organs, and systems, about which we know
far too much).

What can a book do about this dilemma? \Whilst we strive to guide you through
the realms of the specialties with a concise overview of exactly what you need
to know, we also place prominence on developing your skills beyond just pure
facts, since these may quickly be forgotten. We want to furnish your mind with
anecdotes which will remind you of the value of your hard work to inspire and
motivate you to learn more. It is the quirks of medicine which we remember
best; the bits that make you smile and make you realize that the work we do can
be truly inspiring. The spiral symbol [:] throughout the book, and at the start of
each chapter, is your reminder to connect with and enjoy your patients; to dis-
cover what isimportant to them, and in so doing, make a real difference to their
health and well-being. Few people receive such privileged insight into another’s
life. Few other professions can reflect on their day—and from the mundane, the
routine, even the stressful—bring forth such engaging or thought-provoking
episodes from their encounters at work.

We also hope our writings inspire you that further work can be accomplished.
Do not think that a student’s or junior doctor’s work goes unnoticed—you are
in the ideal position to make astute and objective observations uncluttered by
previous baggage. Two medical students were instrumental in the journey of
discovery of insulin: in 1869, German student Paul Langerhans found clusters of
cells within the pancreas whose function were unknown, but were later shown
to be insulin producing p-cells. Canadian student Charles Best's work with Fred-
erick Banting led to the discovery of insulin in 1921—a miracle treatment for a
previously feared and deadly disease. You may think the world of discovery is
exhausted, especially for such junior members of the team, but in 2014 a medical
student was the lead author for research which revealed the extent of aspergil-
losis in cystic fibrosis. Take heart!

So in bringing these thoughts together, try to make a habit of treasuring those
unique quirks that come your way, and regularly bring them to mind as a re-
freshing antidote to the demands of our profession. And be aware of the pos-
sible line of enquiry that your studies or work may present, bearing in mind the
dictum of Albert Szent-Gyorgyi, the physiologist who is credited with isolating
vitamin c: 'Discovery is to see what everybody else has seen, and to think what
nobody else has thought'.

ANDREW BALDWIN, NINA HJELDE, CHARLOTTE GOUMALATSOU, & GIL MYERS
Preface to the tenth edition—2016



Preface to the first edition

hen someone says that he is 'doing obstetrics'—or whatever, this

should not hide the fact that much more is being done besides, not just
a little of each of medicine, psychiatry, gynaecology and paediatrics, but also
a good deal of work to elicit and act upon the patient’s unspoken hopes and
fears. At the operating table he must concentrate minutely on the problem in
hand; but later he must operate on other planes too, in social and psychologi-
cal dimensions so as to understand how the patient came to need to be on the
operating table, and how this might have been prevented. All the best special-
ists practise a holistic art, and our aim is to show how specialism and holism
may be successfully interwoven, if not into a fully watertight garment, then
at least into one which keeps out much of the criticism rained upon us by the
proponents of alternative medicine.

We hope that by compiling this little volume we may make the arduous task
of learning medicine a little less exhausting, so allowing more energy to be
spent at the bedside, and on the wards. For a medical student coming fresh
to a specialty the great tomes which mark the road to knowledge can numb
the mind after a while, and what started out fresh is in danger of becoming
exhausted by its own too much. It is not that we are against the great tomes
themselves—we are simply against reading them too much and too soon. One
starts off strong on ‘care’ and weak on knowledge, and the danger is that this
state of affairs becomes reversed. It is easier to learn from books than from
patients, yet what our patients teach us may be of more abiding significance:
the value of sympathy, the uses of compassion and the limits of our human
world. Tt is at the bedside that we learn how to be of practical help to peo-
ple who are numbed by the mysterious disasters of womb or tomb, for which
they are totally unprepared. If this small book enables those starting to ex-
plore the major specialties to learn all they can from their patients, it will have
served its purpose—and can then be discarded.

Because of the page-a-subject format, the balance of topics in the follow-
ing pages may at first strike the reader as being odd in places. However, it
has been our intention to provide a maximally useful text rather than one
which is perfectly balanced in apportioning space according to how common
a particular topic is—just as the great Terrestrial Globes made by George Phil-
lips in the 1960s may seem at first to provide an odd balance of place names,
with Alice Springs appearing more prominently than Amsterdam. To chart a
whole continent, and omit to name a single central location out of respect for
‘balance’ is to miss a good opportunity to be useful. George Phillips did not
miss this opportunity, and neither we hope, have we. It is inevitable that some
readers will be disappointed that we have left out their favoured subjects (the
Phillips’ Globe does not even mention Oxford!). To these readers we offer over
300 blank pages by way of apology.

JABC & JML—Preface to the first edition—Ferring, 1987

Conflicts of interest: none declared

No pharmaceutical company employs us in any capacity and we have not re-
ceived any financial input or gifts bearing upon our research for this publica-
tion. We assert that the drugs recommended in this book have been selected
on the basis of the best available evidence.
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"He who studies medicine without books sails an uncharted sea,
but he who studies medicine without patients does not go to sea at all.”

William Osler
Canadian physician, 1849-1919
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How to use this book

This book has some useful features to help you get the most out of the informa-
tioninside.

Quick chapter look-ups The index on the back cover refers to and aligns with
the coloured tabs on the sides of the pages.

References (') Every reference has an individual identification indicated by a
pink superscript number. The full details of every reference are held online at
www.oup.com/ohcslOrefs.

Further reading Throughout the book you will find ‘Further reading’ sections
which are intended to guide you to sources that will further your learning, un-
derstanding, and clinical practice.

Cross references There are cross references to other topics within the book,
to the Oxford Handbook of Clinical Medicine (oHcm), and to other titles in the
Oxford Medical Handbooks series.

Reference intervals for common laboratory values are included inside the
back cover. Conversion factors to and from st units are given on the bookmark.
Symbols and abbreviations See page ix.

Corrections and suggestions Found a mistake? Have a suggestion for the
next edition? Let us know at www.oup.com/uk/academic/ohfeedback. Major
changes are announced online at www.oup.co.uk/academic/series/oxhmed/
updates.

A note on the use of pronouns

For brevity, the pronoun ‘he’ or 'she’ has been used in places where ‘he or she'
would have been appropriate. Such circumlocutions do not aid the reader in
forming a vivid visual impression, which is one of the leading aims of good au-
thorship. Therefore, for balance and fairness, and where sense allows, we have
tried alternating he with she.


www.oup.co.uk/academic/series/oxhmed/updates
www.oup.co.uk/academic/series/oxhmed/updates

Symbols and abbreviations

»» ....don't dawdle! Prompt action © ourtesy of the copyright holder
©

saves lives omplement
| this phrase is important Ca. arcinoma
ﬁ (ﬁ more (or less) vital topic; a rough :CBRN....chemical, biological, radiological,
quide for 1st-time readers nuclear

an opportunity for holistic/non- ognitive-behavioural therapy

reductionist thinking ...consultant in communicable

conflict (controversial topic) disease control

references at oup.co.uk/ohcslOrefs  :CCF ...... combined (right- & left-sided)

drug dose not in BNF, see cardiac failure
oup.co.uk/ohcslOrefs jonic vi

normal (eg plasma level)

increased are programme approach
about ontinuous +ve airways pressure
approximately equal ardiopulmonary resuscitation
negative C-reactive protein

angiotensin 2 receptor (blockers)
air, breathing, circulation
_.advanced (paediatric) life support
manuals
audiological brainstem responses
.........ante cibum (before food)
i)..angiotensin-converting enzyme
(inhibitor)
adrenocorticotrophic hormone
attention deficit disorder
antidiuretic hormone
anti-epileptic drug
a-fetoprotein (a=alpha)
acquired immunodeficiency syn.
acute kidney injury
alkaline (phos=phosphatase)
acute lymphoblastic leukaemia
advanced life support
alanine aminotransferase iagnostic peritoneal lavage
antinuclear antibody orsal root ganglion
antinuclear factor ..Diagnostic and Statistical Manual
autonomic nervous system of Mental Disorders, 5e
anteroposterior ysfunctional uterine bleeding

ardiovascular system

hest x-ray

imension (or dioptre)

ilatation (cervix) & curettage

iarrhoea and vomiting

ecibel

ynamic hip screw

isseminated intravascular
coagulation

antepartum haemorrhage eep venous thrombosis
advanced paediatric life support vidence-based medicine
auto-premotor syndrome Epstein-Barr virus
artificial rupture of membranes lectrocardiogram
atrioseptal defect lectroconvulsive therapy
antistreptolysin O (titre) mergency department
approved social worker xpected delivery date

© _Advanced Trauma Life Support®, lectroencephalogram

See www.trauma.org nzyme immunoassay
ATN......acute tubular necrosis ..ear, nose and throat
atrioventricular ~~ :ERPC.... evacuation of retained products
arteriovenous malformation of conception
p-human chorionic gonadotrophin erythrocyte sedimentation rate
British Journal of General Practice ndotracheal
oreign body
ull blood count

British National Formulary
children's BNF
blood pressure

lexor digitorum sublimis




family history

fine-needle aspiration

fetal nuchal translucency
follicle-stimulating hormone

g .

GT gamma g)glutamyltrans-

peptidase

glucose-6-phosphate
dehydrogenase

general anaesthesia

group A Streptococcus

group B Streptococcus

Glasgow comascale

glomerular filtration rate

growth hormone

gastrointestinal

general practitioner

genitourinary

hour

haemoglobin

_hepatitis B surface antigen

hepatitis B virus

G6PD ...

hepatitis C virus

high-density lipoprotein

high-frequency oscillatory
ventilation

human leucocyte antigen
Health Protection Agency

human papilloma virus
hormone replacement therapy
high vaginal swab

intramuscular

prothrombin time
intraocular pressure
interphalangeal
intermittent positive pressure
ventilation
interpersonal therapy
intelligence quotient

injury severity score

idiopathic thrombocytopenic
purpura

intensive therapy unit

international unit

intrauterine contraceptive
system (eg Mirena®)

intrauterine insemination

human chorionic gonadotrophin

human immunodeficiency virus

hypothalamic-pituitary-ovarian

ibidem (Latin, in the same place)

international normalized ratio of

instatus quo (Latin, no change)

intrauterine contraceptive device

intrauterine growth restriction

quid-based cytology
gase chain reaction
actate dehydrogenase
ver function test
luteinizing hormone

..luteinizing hormone-releasing
hormone
LMP.....day 1 of last menstrual period
.low molecular weight heparin
lumbar puncture
lower segment caesarean section
left ventricular hypertrophy
...monoamine oxidase inhibitor
microgram
...metacarpophalangeal
...mean cell volume
...microwave endometrial ablation
meta-analysis
milligrams (ug=microgram=mcg)
Mental Health Act
myocardial infarction
millilitre
mmHg millimetres of mercury
MRI......magnetic resonance imaging
MRSA...meticillin-resistant
Staphylococcus aureus
mental state examination
...midstream urine culture

N=20*...reference to arandomized trial
of 20 patients (* or whatever
number follows N)

..reference to a non-randomized
trial of 63 patients (* or
whatever number follows n)

N20......nitrous oxide

odium chloride

on-accidental injury

il by mouth (no solids or fluids)

notifiable disease

NEJM....New England Journal of Medlicine

NEPE....non-epileptic paroxysmal events

asogastric tube

ational Health Service

NICE ....National Institute for Health and

Care Excellence

NICU....neonatal intensive care unit

NMJ.....neuromuscular junction

NOF.......neck of femur

NSAID ..non-steroidal anti-inflammatory

drug(s)

OAE......otoacoustic emissions

Oxford English Dictionary, oup
0GTT....oral glucose tolerance test
0HeM ..Oxford Handbook of Clinical

Medicine 9¢, oup
OM......otitis media

ORh-ve.blood group O, Rh negative
ORIF.....open reduction and internal fixation




.occupational therapist

_posteroanterior

..partial pressure of CO in arterial
blood

polyarteritis nodosa

_perinuclear antineutrophil
cytoplasmic antibody

partial pressure of oxygenin
arterial blood

post cibum (after food)

_patient-controlled anaesthesia

polycystic ovarian syndrome

polymerase chain reaction or
protein:creatinine ratio

packed cell volume

patent ductus arteriosus

_pulmonary embolus

_positron emission tomography

.pemphigoid gestationis

preimplantation genetic diagnosis

.paediatric intensive care unit

_pelvicinflammatory disease

_proximal interphalangeal

.phenylketonuria

.postmenopausal bleeding

.premenstrual syndrome

peros (Latin for by mouth)

_progesterone-only pill

_plaster of Paris

_postpartum haemorrhage

perrectum

_prothrombin ratio

pyrexia of unknown origin

_psoralen-ultraviolet A

pervaginam (via the vagina)

_quality & outcomes framework

.treatment (prescribing drugs)

-rheumatoid arthritis; regional
anaesthesia

red blood cell

...Royal College of General

Practitioners

...Royal College of Obstetricians
and Gynaecologists

randomized controlled trial

.rapid eye movement

.rhesus

.registered medical officer

.relative risk

_reflex sympathetic dystrophy

repetitive strain injury; rapid
sequence induction

road traffic accident(s)

_revised trauma score

.right upper quadrant

_right ventricular hypertrophy

st and 2nd heart sounds

seasonal affective disorder

speech and language therapist

arterial blood O saturation, *Sp0,

(allows for carboxyhaemoglobin)
subacute bacterial endocarditis

So— subcutaneous

SCBU ....special care baby unit
SE........side-effects
...second(s)
SERM....selective (0)estrogen receptor
modulator
SFH......symphysis fundal height

SGA......small for gestational age
SLE.......systemic lupus erythematosus
...sensorineural hearing loss
pulse oximetry estimated
Sa02; no allowance for
carboxyhaemoglobin

SSRI .....selective serotonin reuptake
inhibitor(s)

stat......statim (Latin for once); single
dose

STD......sexually transmitted disease

STI.......sexually transmitted infection

SUFE....slipped upper femoral epiphysis

SVC......superior vena cava

SVP......saturation vapour pressure

yndrome

emperature, degrees Centigrade

endometrium
....... transverse elastic graduated
TENS..... transcutaneous electrical nerve
stimulation
........ thyroid function tests

transient ischaemic attack
ermination of pregnancy
ransplacental haemorrhage
....... temperature, pulse, and
respirations
TRTS.....triage revised trauma score
....... thyroid-stimulating hormone
..transient synovitis of the hip

United Kingdom

upper respiratory tract infection
[trasound

rinary tract infection

..very low birthweight infant
ventriculoseptal defect
entricular tachycardia
enous thromboembolism
VUR.......vesico-ureteric reflux

..... white blood cell count

..... World Health Organization
weight

yrs y...years
IN... Ziehl-Neelsen (stain for TB)
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Fig L1 The uterine spiral arteries sustain life in utero, bathing the placenta with
nutrients which twist and wind their way down the umbilical vein to the baby, to be
returned to the placenta by the coiling umbilical arteries.

Sources rRcoc Green Top guidelines; MBRACE-UK: Saving Lives, Improving Mothers'
Care (2014)." Relevant topics elsewhere Neonatology, pl07-28; breastfeeding,
p124-6; rhesus disease, pl16; miscarriage/termination, p258-61; preterm babies, p128,
perinatal psychiatry, p386-7.

With many thanks to Miss Sarah Flint Freoc, our specialist reader, and junior readers Mairead Kelly
and Nusiba Taufik, for their contribution to this chapter.



#:.The essence of reproductive health
Pregnancy is a risky affair for babies and mothers. The direct causes of
maternal mortality in the uk are sepsis (increasingly group A Streptococcus),
pre-eclampsia, venous thromboembolism, and haemorrhage with all the
other causes being rare. The most common causes of indirect deaths are
cardiac disease, neurological disease, and psychiatric illnesses, including
suicide. But if an obstetrician could be granted one wish, it would not be
to abolish these; rather, it would be to make every pregnancy planned and
desired by the mother. Worldwide, a woman dies every minute from the
effects of pregnancy, and most of these women never wanted to be pregnant
in the first place—but either had no means of contraception, or were without
the skills, authority, and self-confidence to negotiate with their partners. So
the real killers are poverty, ignorance, and the sexual desires of men, and the
real solutions entail literacy, economic growth, and an equality of dialogue
between the sexes. Any obstetric or governmental initiatives in reproductive
health which do not recognize these facts are doomed.?

School-based sex education This can be effective, if linked to easy access
to contraceptive services. Improving access to contraception reduces
conception and termination of pregnancy rates in teenagers. Adolescent
pregnancy rates: usA: 68/1000; uk: 28/1000; Canada: 25/1000. In 2012 in
England & Wales, 140 pregnancies were terminated in those <14 years old
(out of ~185,000 terminations and ~810,000 live births).*

Team work, obstetric emergencies, and debriefing

There is no finer example of interdisciplinary working than when midwife,
obstetrician, and paediatrician (with porters, lab staff, and others) unite to
achieve optimal outcomes in difficult obstetric practice. But outcomes are
frequently not optimal, and the reason is usually poor team-work—not al-
ways because of overwork: 25% of obstetricians and 58% of midwives freely
admit goals are not shared between professions.*

One way forward is regular meetings, agreement on spheres of leadership,
auditable standards, simulations, and debriefing after emergencies, empha-
sizing that we cannot control the ever-present threat of disasters, and that
when these occur it is processes not individuals that need interrogating.®

We should also debrief patients after disasters and near-misses. This can
help avoid post-traumatic stress disorder and fear of future births.e

Obstetrics
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Obstetrics

Obstetric history

This can be a difficult skill to master and takes experience and practice.
There are more components than for a normal medical history but each step
is important. Remember to use a translator if needed, not a family member
and bring out your sensitive side. Privacy and confidentiality are of utmost
importance and the woman may not be willing to divulge intimate details with
family members present.

Current pregnancy Include name, age, occupation, relationship status,
gravidity and parity, Lmp and epp (preferably dated by 1st-trimester scan).
See Box. Irregular cycles, long cycles, and hormonal contraception make
dating by vp inaccurate. Ask about how the pregnancy is going, general
health and symptoms, and fetal movements if >20 weeks. Ask about
admissions or problems in this pregnancy as well as tests and scans. The
woman may not know if everything is normal—this information is found
in the pregnancy health record. Every woman will usually have had routine
blood tests, a 1st-trimester scan, and an anomaly scan at 20 weeks.

Past obstetric history should include details of all previous pregnancies in-
cluding miscarriages and terminations (plus reason for termination eg fetal
abnormality). Antenatal problems eg pre-eclampsia, date and place of deliv-
ery, mode and gestation at delivery, sex, birth weight, delivery complications
including shoulder dystocia, haemorrhage and stillbirth. Don't forget to ask
about the postnatal period and neonatal life.

Gynaecological, medical, and surgical history Ask about contraception,
pre-conception, difficulties with conception, smear history, and previous
gynaecological problems or procedures. Establish any pre-existing medical
disorders eg asthma, diabetes, epilepsy, or heart disease and if under the
care of other medical specialists or 6p. Psychiatric history is also important.
Surgical history may impact on antenatal care or mode of delivery eg midline
laparotomy for bowel resection for Crohn's or hip surgery limiting hip
abduction.

Drug history Always check allergies and reaction. Include regular and as-
required medication, as well as over-the-counter drugs. Some drugs may not
be safe in pregnancy or breastfeeding.

Family history of diseases or congenital abnormalities enables adequate
screening and antenatal care. Remember to ask about problems with any
children the woman already has, and consanguinity.

Social history Drug and alcohol use, smoking, support at home. 'Ask the
question' about domestic violence at each visit (domestic violence affects
women of each social class equally). Domestic violence often escalates in
pregnancy.



Gravidity refers to the number of pregnancies that a woman has had, to any
stage, including the current one.

Parity refers to pregnancies that resulted in delivery beyond 24 weeks' ges-
tation. An example of the shorthand way of expressing pregnancies before
and after 24 weeks is para 2+1. This means that she has had 2 pregnancies
beyond 24 completed weeks' gestation, and 1 which ended prior to 24 weeks.
If she is not pregnant at the time of describing her she is gravida 3, but if she
is pregnant now she is gravida 4. Twins present a problem as there is contro-
versy as to whether they count as 1 for both parity and gravidity or should
count as 2 for parity.

In general, aim to use proper English rather than the shorthand described
above, which is open to ambiguity. For example, when presenting a patient
try something like: '‘Mrs Cottard is a 32-year-old lady who is 15 weeks into
her 4th pregnancy; the 3rd ended in a miscarriage at 17 weeks, and the oth-
ers came to term with normal deliveries of children who are now 2 & 8. The
bald statement 'Para 2+1" is ambiguous, incomprehensible to the patient, and
misses the point that the patient is now approaching the time when she lost
her last baby.

Dating a pregnancy Normal pregnancy is 40 weeks from the Lmp. Nae-
gele's rule: expected delivery date (Epp) ~1yr and 7 days after Lmp minus 3
months (not if last period was a withdrawal bleed; for cycles shorter than
28 days, subtract the difference from 28; if longer, add the difference). A
revised rule suggests the addition of 10 days rather than 7 is more accurate.
In the uk, pregnancies are dated in the first trimester by us; this is accurate
and based on the premise that the fetus grows at a known rate.

The labour ward runs on a combination of shorthand, acronyms, and many,
many cups of tea. This list should help for your first few shifts:
APH: Antepartum haemorrhage: bleeding >24/40
Arm: Artificial rupture of membranes
cr6: Cardiotocography
Fm: Fetal movements
6Bs: Group B Streptococcus
Gom: Gestational diabetes mellitus
1up: Intrauterine death or stillbirth
1oL: Induction of labour
Mec: Meconium-stained liquor, either thin or thick
mrop; Manual removal of placenta
~nD: Neonatal death
~vp: Normal vaginal delivery
oc: Obstetric cholestasis
PET: Pre-eclampsia (used to be known as pre-eclamptic toxaemia)
PIH: Pregnancy-induced hypertension
pPH: Postpartum haemorrhage: bleeding >500mL postpartum
pProM: Preterm prelabour rupture of membranes <37/40
prom: Usually refers to prelabour rupture of membranes
srom: Spontaneous rupture of membranes
SFH: Symphyso-fundal height
spp: Symphysis pubis dysfunction
svp: Spontaneous vaginal delivery
vBAc: Vaginal birth after caesarean section.

Definitions and obstetric shorthand E
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Abdominal examination

The uterus occupies the pelvis and cannot be felt per abdomen until ~12
weeks' gestation. By 16 weeks, its fundus lies half way between the sym-
physis pubis and the umbilicus. By 20-24 weeks it reaches the umbilicus. In a
primip, the fundus is under the ribs by 36 weeks. At term the uterus lies a bit
lower than at 36 weeks, as the head descends into the pelvis. From 16 weeks
the sFH increases ~lcm/week.

The symphysis fundal height during pregnancy

As a rule of thumb: at | 16-26 weeks the sFH (cm) = dates (in weeks)
26-36 weeks the sFH (cm) £ 2cm =~ dates

36 weeks to term | the sFH (cm) £ 3cm = dates

SFH is used as a screening tool to find babies small for gestational age (p52).
Suspect this if the measurement lies >1-2cm outside these ranges given
above. NB: more false positives will occur with the simpler rule of weeks of
gestation = cm from pubic symphysis to fundus. The sFH should be plotted
on a customized growth chart (p53).

Other reasons for discrepancy between fundal height and dates: Inaccurate
menstrual history ¢ Multiple gestation e Fibroids e Polyhydramnios ¢ Adnexal
mass ¢ Maternal size ¢ Hydatidiform mole.

On inspecting the abdomen note size, asymmetry, and fetal movements.
Signs consistent with pregnancy include a line of pigmentation, the linea ni-
gra, extending in the midline from pubic hair to umbilicus. This darkens dur-
ing the 1st trimester (the first 13 weeks). Striae gravidarum (stretch marks)
can either be purple (new) or silvery-white (old). Note surgical scars, particu-
larly from previous caesarean, laparotomy, and laparoscopy.

Palpating the abdomen Measure the sFH after 20 weeks (palpate <20
weeks). Estimate number of fetuses. Then assess fetal lie (longitudinal,
oblique, transverse) in relation to the uterus. Presentation is the part of the
fetus overlying the pelvic brim and is most commonly cephalic or breech.
Engagement of the head is measured in fifths palpable eg by Pawlik's grip
(examining the lower pole of the uterus between the thumb and index fingers
of the right hand) Watch the patient's face during palpation and stop if it
causes pain. Obesity, polyhydramnios, and tense muscles make it difficult to
feel the fetus. Midwives are skilled at palpation, and under 32 weeks of preg-
nancy it is often difficult, so ask them if you need help.

Auscultation The fetal heart may be heard by Doppler us (eg Sonicaid™)
from ~12 weeks and with a Pinard stethoscope from ~24 weeks. Listen over
the anterior shoulder of the fetus for rate and rhythm for 1 minute.

Fetal movements’ First noted by mothers at 18-20wks, movements t un-
til 32wks then plateau at average 31/h. Fetuses sleep for 20-40-min cycles
day and night (rarely >90mins). Maternal posture affects detection (lying>
sitting>standing). If fetal movements are reduced, the woman should contact
her midwife. If >28 weeks this should include cTe (p44) as soon as possible, and
if risk factors for 1UGR (p52) or stillbirth, or movements still reduced, urgent us
for growth and liquor volume £ umbilical artery Dopplers (pl2).

Engagement The level of the head is assessed in 2 ways: engagement, or fifths
palpable abdominally. Engagement entails passage of the biggest diameter
of the presenting part through the pelvic inlet. Fifths palpable abdominally
states what you can feel, and makes no degree of judgement on degree of
engagement of the head. In primigravida, the head usually enters the pelvis
by 37 weeks, otherwise causes must be excluded (eg placenta praevia or fe-
tal abnormality). In multips the head may not enter the pelvis until onset of
labour.



Position—ie which way is the fetus facing?

Occipitoanterior Occipitolateral  Occipitoposterior
Back easily felt Back can be felt  {Back not felt

Limbs not easily felt Limbs lateral Limbs anterior
Shoulder lies 2cm from midline  {Midline shoulder {Shoulder 6-8cm lateral,
on opposite side from back same side as back
Back from midline=2-3cm 6-8cm >10cm

(See figs 12&13))

Occipitoposterior (OP)

Mother's N i Mother’s
right side i left side

Obstetrics

i A

Occipitoanterior (OA)
Front

e 7 ==, o
Figl3 UsefigL2to help determine the lie, the presentation, and the position from
these dissections by William Hunter (1718-83).

William Hunter (1718-1783). Anatomia uteri humani gravidi tabulis illustrata (The anatomy
of the human gravid uterus exhibited in figures). Courtesy of the U.S. National Library of
Medicine.
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Physiological changes in pregnancy

Hormonal changes Progesterone, synthesized by the corpus luteum until
35 post-conception days and by the placenta mainly thereafter, decreases
smooth muscle excitability (uterus, gut, ureters) and raises body temperature.
Oestrogens (90% oestriol) increase breast and nipple growth, water retention,
and protein synthesis. The maternal thyroid often enlarges due to increased
colloid production. Thyroxine levels, see Thyroid disease in pregnancy, p24.
Pituitary secretion of prolactin rises throughout pregnancy. Maternal cortiso/
output is increased but unbound levels remain constant.

Genital changes The 100g non-pregnant uterus weighs 1100g by term. Muscle
hypertrophy occurs up to 20 weeks, with stretching after that. The cervix may
develop an ectropion (‘erosion’) (p270). Late in pregnancy, cervical collagen re-
duces. Vaginaldischargeincreasesduetocervicalectopy, celldesquamation,and
t mucus production from a vasocongested vagina.

Haemodynamic changes Blood: From 10 weeks the plasma volume rises un-
til 32 weeks when it is 3.8 litres (50% >non-pregnant). Red cell volume rises
from 14 litres when non-pregnant to 1.64 litres at term if iron supplements are
not taken (t18%), or 1.8 litres at term (1 30%) if supplements are taken—hence
Hb falls due to dilution (physiological ‘anaemia’). wee (mean 10.5 x 10%/1),
platelets, sr (up 4-fold), cholesterol, p-globulin, and fibrinogen are raised. Al-
bumin and gamma-globulin fall. Urea and creatinine fall.

Cardiovascular: Cardiac output rises from 5 litres/min to 6.5-7 litres/min in
the first 10 weeks by increasing stroke volume (10%) and pulse rate (by ~15
beats/min). Peripheral resistance falls (due to hormonal changes). Bp, par-
ticularly diastolic, falls during the 2nd trimester by 10-20mmHg, then rises to
non-pregnant levels by term. With increased venous dispensability, and raised
venous pressure (as occurs with any pelvic mass), varicose veins may form.
Vasodilatation and hypotension stimulate renin and angiotensin release—an
important feature of Bp regulation in pregnancy.

Aorto-caval compression From 20 weeks the gravid uterus compresses the
inferior vena cava (and to a lesser extent the aorta) in supine women, reducing
venous return. This reduces cardiac output by 30-40% (so-called supine hypo-
tension). »-Placing the woman in left lateral position or wedging her tilting 15°
to the left relieves the pressure and restores cardiac output to more normal
levels.

Other changes Ventilation increases 40% (tidal volume rises from 500 to
700mL), the increased depth of breath being a progesterone effect. O, con-
sumption increases only 20%. Breathlessness is common as maternal PaCO, is
set lower to allow the fetus to off-load CO,. Gut motility is reduced, resulting
in constipation, delayed gastric emptying, and, with a lax lower oesophageal
sphincter, heartburn. Renal size increases by ~lcm in length during pregnancy.

Frequency of micturition emerges early (glomerular filtration rate t by 60%),
later from bladder pressure by the fetal head. The bladder muscle is lax but
residual urine after micturition is not normally present. Skin pigmentation (eg
in linea nigra, nipples, or as chloasma—brown patches of pigmentation seen
especially on the face), palmar erythema, spider naevi, and striae are common.
Hair shedding from the head is reduced in pregnancy but the extra hairs are
shed in the puerperium.

Pregnancy tests Increasingly sensitive and may be positive from 9 days
post-conception (or from day 23 of a 28-day cycle). The false +ve rate is low.
They detect the p-subunit of human chorionic gonadotrophin in early morning
urine, so are positive in trophoblastic disease (p264).



Pre-pregnancy counselling

The aim is to minimize the risks to the mother, neonate, or fetus by modifying
pre-pregnancy conditions and risk factors. This may involve advising against
pregnancy or delaying conception until a safer time. Babies conceived 18-23
months after a live birth have the lowest rate of perinatal problems.

Ensure rubellaimmune.

Stop smoking Smoking reduces ovulation and Fallopian tube function, causes
abnormal sperm production (less penetrating capacity), t rates of miscarriage
(x2), and is associated with preterm labour and fetal growth restriction, pla-
centa praevia, and abruption. Women should be encouraged and supported
to stop smoking, and if this is not possible, to reduce the amount they smoke.
Weight loss for both partners increases conception rate and reduces risks
(p39). Aim for Bm1 >185 and <30kg/m?.

Exercise should be encouraged. It improves fitness and self esteem. Avoid
contact sports and sports where abdominal traumais possible.

Folic acid supplementation To prevent neural tube defects (NTDs) and cleft
lip, all should have folate-rich foods + folic acid 04mg daily >1 month pre-
conception till 13wks (5mg/day if past NTD, on antiepileptics, p28, obese (Bm1
>30), HIv+ve on co-trimoxazole prophylaxis, diabetic, or sickle cell disease pl8).
Avoid liver & vit. A (vit. A embryopathy) & limit caffeine to 200mg/day, cook
meat and eggs thoroughly, avoid paté, soft cheese, shellfish, and raw fish.
Vitamin p supplementation in at-risk ethnic groups, the obese, and those
with chronic medical disease and reduced mobility.

Alcohol High levels of consumption are known to cause fetal alcohol syn-
drome (p138). Minimal drinking eg 1-2u/wk has not been shown to adversely
affect the fetus but alcohol does cross the placenta and may affect the fetal
brain. Miscarriage rates are higher among drinkers of alcohol. NICE recom-
mends <1u/24h. Binge drinking (>5u/session) is especially harmful. To cut con-
sumption: see Managing alcohol consumption, p512.

Recreational drug use is associated with miscarriage, preterm birth, poor
fetal development, and intrauterine death; refer the woman for help early.
Pre-existing medical disorders may worsen during pregnancy, or be
worsened by pregnancy. This may be transient or permanent. As a general
rule, poorly controlled disease will remain the same or worsen with poorer
outcomes, and well controlled disease remains the same or improves, with a
better outcome. Refer for specialist help early: this enables optimal control
of the disease and reduces risk (eg fetal malformation in diabetes mellitus,
or deterioration with sLE). If the disease is severe or pregnancy involves risk
to life, conception may be discouraged eg pulmonary hypertension, end-stage
renal failure. If the woman is already pregnant, termination may be offered.
Medication should be changed pre-conception to reduce the risk of teratogen-
esis eg AEDs (anti-epileptic drugs), Acer, immune-modulators. Seek expert help
and use lowest effective dose with minimal polypharmacy. Don't forget over-
the-counter preparations, including homeopathic or herbal (eg St John's wort).
Genetic counselling should be offered at a regional centre if relevant per-
sonal or family history (p154).

Spontaneous miscarriage (sm) Risk of miscarriage 15-20% all pregnancies,
rising at extremes of age (>3 miscarriages = recurrent miscarriage, p261).
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The placenta

The placenta is the organ of respiration, nutrition, and excretion for the fetus.
Tt produces hormones for maternal well-being. Tt immunologically protects
the fetus from rejection and allows the passage of maternal 196 antibodies.

Development The placenta develops when the blastocyst implants into the
decidua and forms from trophoblastic cells. Some of these cells are invasive,
penetrating endometrial blood vessels, forming sinuses (lacunae). These
trophoblastic cells become primitive villi, then secondary and tertiary villi, the
core being fetal blood vessels. Villi formation starts at 6 weeks, and stem villi
are established by 12 weeks. The placenta continues to grow both in circum-
ference and thickness until 16 weeks (hence the need to start aspirin in those
at risk by 16 weeks to prevent pre-eclampsia), and after this, circumferentially.

Placental villi are the functional units of the placenta (fig 1.4). Each placenta
has around 60, grouped into cotyledons containing 3-4 villi. On the maternal
(outer or uterine) surface is the syncytiotrophoblast which is in direct contact
with maternal blood, then cytotrophoblast, basement membrane, mesenchy-
mal stroma, and then the basement membrane of fetal blood vessels. The ma-
ternal surface looks raw, rough, and spongy. The fetal surface is smooth and
shiny, covered by the amnion, and the umbilical cord attached at the centre.
Look for the branching of the umbilical vessels to and from the placenta. A
monochorionic twin placenta is more interesting—examine closely to see if
any vessels interconnect (as with twin-to-twin transfusion syndrome).

Circulation in the placenta consists of two different systems: uteroplacen-
tal and fetoplacental. Uteroplacental circulation is maternal blood travelling
through the intervillous spaces. The uterus at term receives 500-600mL/min
of blood, with the potential for torrential blood loss either as antepartum or
postpartum haemorrhage. The circulation is set up so as to favour transfer of
oxygen and other nutrients to the fetus. The spiral arteries become dilated and
low-pressure, high-flow vessels to maximize blood flow. The first change occurs
in the first trimester with structural modification, and the second wave in the
second trimester with myometrial segments of these spiral arteries being in-
vaded. If this mechanism fails for some reason, and the uteroplacental circu-
lation becomes high resistance with low flow, the result is varying degrees of
1UGR and pre-eclampsia. The fetoplacental circulation consists of two umbilical
arteries which carry deoxygenated blood from the fetus to the placenta. These
arteries subdivide into many branches, entering the stem of the chorionic villus,
then into arterioles and capillaries. The blood is then oxygenated and picks up
nutrients, flowing into its relevant venous drainage system, eventually becoming
the singular umbilical vein. The maternal and fetal circulations coexist as a form
of countercurrent, and never mix.

Functions The placenta attaches the fetus, is the organ of gaseous exchange,
endocrine (hce, growth factors, oestrogens, progestogens, and many more),
barrier (infection, drugs), transfers nutrients to and from the fetus.

At term the placenta weighs 1/6th the weight of the baby. The placenta changes
throughout pregnancy as calcium is deposited in the villi and fibrin on them. Ex-
cess fibrin may be deposited in diabetes and rhesus disease, so ¢ fetal nutrition.
After delivery Examine the placenta for abnormalities (clots, infarcts, vasa
praevia, single umbilical artery). Blood may be taken from the cord for pH, (es-
pecially if abnormal cTa pre-delivery), Hb, Coombs' test, LFTs, and blood group
(eg for rhesus disease), or for infection screens, if needed.

For placenta praevia see p87.



Fig 14 The placenta and umbilical cord. Seven spiral arteries are here seen to have
been successfully invaded by trophoblast and they are now flooding the vast in-
tervillous spaces with hot maternal blood—producing the slow whooshing cre-
scendos heard by the us probe as the backdrop to the faster fetal heart beat. To
get to the fetus proper, nutrients have a 6-part journey: maternal blood space =
syncytiotrophoblast = trophoblast basement membrane = capillary basement
membrane = capillary endothelium = fetal blood.

In pre-eclampsia, trophoblast invasion is too shallow: there is no progress
beyond the superficial portions of the uterine spiral arterioles. So these spiral
arterioles retain their endothelial linings and remain narrow-bore, high-
resistance vessels, resulting in poor maternal blood flow. The mother may raise
her blood pressure to compensate for this—but the price may be eclampsia (p49).

Plasma chemistry in pregna

Non-pregnant  :Trimester 1 1 Tri 2 1Trimester 3
Centile 2.5 975 2.5 975 2.5 97.5 2.5 97.5
Na*mmol/L 138 146 135 141 132 140 133 141
Ca®* mmol/L 2 2.6 2.3 25 2.2 2.2 22 25
*corrected 23 26 225 257 23 25 23 259
Albuming/L 44 50 39 49 36 44 33 41
AST 1U/L 7 40 10 28 1 29 i} 30
AST 1U/L 0 40 6 32 6 32 6 32
TSH 0 4 0 16 1 18 7 73

*Calcium corrected for plasma albumin (oHcm p670)
Other plasma reference intervals (not analysed by tri )
Non-pregnant Pregnant

Alk phos 1u/L 3-300 <450 (can be 11 in normal pregnancies)
Bicarbonate mmol/L 24-30 20-25
Creatine pmol/L 70-150 24-68
Urea mmol/L 2.5-67 2-42
Urate pmol/L 150-390 116-276 (24wks), 110-322 (32wks), 120-344 (36wks)

* C-reactive protein does not change much in pregnancy.

* Platelets 2150 x10°/L (beware if 120x107/L see p48).

* For anaemia in pregnancy, see p21.

* TsH may be low <20wks in normal pregnancy (suppressed by hce); see above & p24.

* Protein S falls in pregnancy, so protein S deficiency is difficult to diagnose.

* Activated protein € (Apc) resistance is found in 40% of pregnancies so special tests are
needed when looking for this. Genotyping for factor v Leiden and prothrombin G20210A
are unaffected by pregnancy.

Obstetrics
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Antenatal care

The aims of antenatal care are to: ¢Detect any disease in the mother
*Monitor and promote fetal well-being * Prepare mothers for birth and make
a plan of care » Monitor trends to prevent or detect any early complications of
pregnancy: Bp is the most important variable (pre-eclampsia, p48). ¢ Is throm-
boprophylaxis (p32) or aspirin (p31) needed?

See p795 for trauma in pregnancy.

Who should give antenatal care? Midwives manage care, calling in obstetri-
cians if risks or specific needs are identified. Book by 12 weeks: see within 2
weeks if already =12 weeks pregnant.

The 1st antenatal (booking) visit is very comprehensive. »Find a language

interpreter if she needs one. Avoid using relatives (confidentiality issues). Full

obstetric history (p2): Particularly, is there a family history of diabetes, Brt,
fetal abnormality, inheritable disease, or twins?

*Does she have concurrent illness (p18-35)? Has she been ‘cut’ (Fam p247)?
Risk assess for venous thromboembolism and if high risk refer to obstetrics;
may need antenatal and postnatal LMmwH (p32).

 Is gestational diabetes (6bm) a risk? Screen (759 glucose tolerance test) at
28wks if BMI >30, previous baby >4.5kg, 1st-degree relative diabetic, family ori-
gin (Fo) from area of high risk for diabetes. If previous Gbm, screen at 16+28wks.

e Past mental illness? If serious (schizophrenia, bipolar disorder, self-harm)
or past postnatal depression, get antenatal assessment by perinatal mental
health team and put management plan in notes.

o Women born outside the uk are at higher risk of haemoglobinopathies,
blood-borne viruses, and pre-existing cardiac disease.

o Unsupported women: those with unplanned pregnancies or unemployed
likely to need more support. Always ask the question about domestic vio-
lence (p518). Check for substance abuse (p374). ‘Healthy Start Vitamins for
Women'—folic acid + vitamins ¢ & b (10mcg/d) are free to some during preg-
nancy and for 1 year after birth (Healthy Start Scheme *).

Examination: Check heart, lungs, Bp, weight (record BmI), and abdomen. Is a

cervical smear needed? Varicose veins? Sensitively ask if genitally ‘cut’ (p247).

Tests: Blood: Hb, blood group, and antibody screen (pl16), syphilis & rubella

(xchicken-pox) serology, HBsAg (p36 & p25) Hiv test; sickle test depending on

family origin, Hb electrophoresis (p21) and 25-hydroxyvitamin b if relevant.?

Take an msu (protein; bacteria). If she is from an area endemic for T8 or a T8

contact, consider referral for Mantoux test and cxr.

Screening for chromosomal and structural abnormalities should be offered at
booking. The 12-week scan also confirms eop (p12).

Advise on: Smoking, alcohol, diet, correct use of seat belts (above or below

the bump, not over it). Offer antenatal classes, information on maternity ben-

efits, including free dental care. Usual exercise and travel are ok (avoid malari-

ous areas) up to 36 weeks (singleton):* but check with airline; many require a

fit to fly' letter beyond 32 weeks. Intercourse ok if no vaginal bleeding.

Later visits Discuss screening results and treat anaemia or uT1. At each visit,

check urine for protein, Bp, fundal height. Visits are at <12 weeks then at 16, 25,

28,31, 34,36,38,40, and 41 weeks (primip).

28wks: Do Hb and Rh antibodies at 28 weeks and give anti-p if needed (pll).

Weigh only if clinically indicated.

34wks: Discuss labour and birth, pain relief.

36wks: Discuss breastfeeding, neonatal vitamin k, postnatal care, postnatal
depression, and the baby blues.

40wks: Discuss post-dates pregnancy and its management (p62).
41wks: Offer membrane sweep and book 1oL by 42 weeks.



Using anti-D immunoglobulin

Dose 250u for gestations <20 weeks, 500u if >20 weeks, (1500u if no Kleihau-
er). Give in deltoid (buttock absorption too slow); 1vi, or sc if bleeding dis-
order; as soon as possible after incident, by 72h (some protection if by 10d).
From 20* weeks do Kleihauer test (FBc bottle of maternal blood; fetal rRBCs
less susceptible to lysis, so can be counted to measure the bleed's volume).
Don't give anti- if already sensitized ie antibodies to anti-p are present.

Postnatal use 500u is the normal dose after 20*° weeks' gestation. 37% of

Rh-ve women give birth to Rh-ve babies and these women do not need anti-p.

* Anti-p should be given to all Rh-ve women where the baby's group cannot
be determined (eg macerated stillbirths), or if the baby's group is unknown
72h post delivery.

*Do a Kleihauer test on all eligible for anti-p. 500u anti-b can suppress im-
munization by up to 4mL of fetal red cells (8mL of fetal blood), but 1% of
women have transplacental haemorrhage (TpH) of >4mL, especially after
manual removal of placenta, and with caesarean section. A Kleihauer test
is especially important in stillbirth, as massive spontaneous transplacental
haemorrhage can be the cause of fetal death. Where >AmL TpH is suggested
by the Kleihauer screen, a formal estimation of the TpH volume is required
and 500u anti-p given for every 4mL fetal cells transfused (maximum 5000u
anti-n at 2 1m sites/24h). Note: Kleihauer tests can be negative where there
is ABo incompatibility as fetal cells are rapidly cleared from the maternal
circulation. Liaise with the transfusion service. Check maternal blood every
48h to determine clearance of cells and need for continuing anti-p.

* Any mother receiving anti-b prenatally (see below), should also receive it
postnatally unless she delivers an Rh-ve baby.

Use of anti-p in miscarriage in Rh-ve mothers

1 Anti-p should be given to all having surgical or medical terminations of
pregnancy, evacuation of hydatidiform mole (p264), and ectopic pregnan-
cies, unless they are already known to have anti-p antibodies. Give 250u if
<20 weeks; 500u (and Kleihauer) if >20* weeks' gestation.

2 Anti-p should always be given where spontaneous miscarriage is followed
by medical or surgical evacuation.

3 Anti-p should be given where spontaneous complete miscarriage occurs
after 12*% weeks' gestation.

4 Threatened miscarriage 212*° weeks give anti-p; if bleeding continues in-
termittently give anti-p 6-weekly until delivery.

5 Routine anti-p is not recommended with threatened miscarriage before
12 weeks' gestation (but consider if viable fetus, heavy or repeated bleed-
ing, and abdominal pain).

Use of anti-p in pregnancy in Rh-ve mothers

1 Give anti-p 500u at 28 and 34 weeks to Rh-ve women (primip antenatal
sensitization falls from 0.95% to 0.35%). Anti-p may still be detectable
in maternal blood at delivery. Still give postnatal anti-p, if indicated (as
above). Take 28-week blood sample for antibodies before 28-week anti-n
is given.

2 When significant TPH may occur: with chorionic villus sampling; external
cephalic version; ApH; uterine procedures (eg amniocentesis, fetal blood
sampling); abdominal trauma; intrauterine death. Use 250u before 20
weeks' gestation, 500u (and do Kleihauer) after 20 weeks.

3 For threatened miscarriage, see above.

Obstetrics
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Structural abnormalities and ultrasound

'The first half of pregnancy can become a time of constant "exams” to see if
the baby can be allowed to graduate to the second half of pregnancy’. Con-
genital abnormalities, including aneuploidy, affect 2% of newborns. They are
responsible for 21% of perinatal mortality and the outcome may involve physi-
cal and/or mental disability. Most congenital abnormalities are in low-risk pa-
tients with uncomplicated pregnancies. Women at higher risk are those with
a previously affected fetus or child, pre-existing diabetes, epilepsy (even if not
on AEDs). Everyone in the uk should be offered screening tests for structural
and chromosomal abnormalities. Prenatal identification of problems allows
decision-making for timing, mode, and place of delivery; meeting the neonatal
team; ongoing fetal surveillance; time for the parents to come to terms with
having an affected child; and in cases in which the problem would have a ma-
jor impact on the child, termination of pregnancy may be offered. Remember
that screening is not diagnostic, and can be declined by the woman.

Ultrasound can detect a pregnancy from approximately 5 weeks' gestation.
Early pregnancy scans at <11 weeks are used to determine location, viability,
and dating of the pregnancy. These are not routinely carried out unless there
is bleeding, pain, or hyperemesis gravidarum (to exclude a molar pregnancy or
twins). To date a pregnancy, crown-rump length between 6 and 12 weeks is
most accurate—the growth is constant across the population. After 14 weeks,
biparietal diameter (8pp) is the most accurate up to 20 weeks. After 34 weeks,
BPD is unreliable. A woman who books for the first time in the 3rd trimester
will require two growth scans, 2 weeks apart, to give the best estimate of
gestation.

Nuchal translucency is carried out at 11*°-13*¢ weeks and determines viability
(excludes miscarriage), dates pregnancy, and diagnoses multiple pregnancy
and chorionicity (p68). 59% of those with major structural abnormalities can
be detected at this stage eg anencephaly, and up to 81% with the later anom-
aly scan.'* Screening for chromosomal abnormalities is carried out using the
nuchal fold measurement + blood test (pl4). Increased fetal nuchal translu-
cency (NT) may reflect fetal heart failure, ' and be seen in serious anomaly of
the heart and great arteries.* The fetus should be in the neutral position as de-
gree of neck flexion influences measurements. Taking the 99th percentile as a
cut off for cardiac screening enables 33% of heart abnormalities to be detect-
ed antenatally.* Referring 99th percentile fetuses for echocardiography may
show 106 cardiac abnormalities per 1000 fetuses examined.* There is a strong
association between chromosomal abnormality and NT. In one study, 84% of
karyotypically proven trisomy 21 fetuses had a NT >3mm at 10-13 weeks' gesta-
tion (as did 4.5% of chromosomally normal fetuses). The greater the extent
of N, the greater the risk of abnormality. Together with the blood screening
tests, NT screening is used to calculate risk of chromosomal abnormality and if
high risk (<1:150) invasive testing is offered (p15). Of all chromosomally normal
fetuses (euploid) with significant nuchal thickening, 70-90% have normal out-
come, 2.2-10.6% miscarry, 0.5-12.7% have neurodevelopmental problems, and
2.1-7.6% of malformations were undiagnosed before birth.

The anomaly scan is a detailed us undertaken at 18-22 weeks' gestation to
detect structural malformations. It takes approximately 30 minutes to com-
plete and sensitivity varies depending on gestation, maternal Bwm1, operator
skill, quality of the us machine, and the fetal structure involved (eg fetal heart
defects are harder to detect than cns defects).



Anomaly scan requirements

e Skull shape and internal structures including the cerebellum, ventricular size,
and nuchal fold
e Spine in longitudinal and transverse views

* Abdomen for shape and content at the level of the stomach, kidneys, umblii-
cus/abdominal wall, and bladder

* Arms and legs for three bones and a hand or foot

e Heart in four-chamber view, with outflow tracts, and lungs

* Face and lips.

Lethal anomalies are anencephaly (absence of skull and cerebral cortex), bi-
lateral renal agenesis, some major cardiac abnormalities, and trisomies 13 and
18. Offer a second opinion in a fetal medicine unit. Some anomalies have better
survival rates than others and counselling must be supportive and informative
no matter what the decision.

Fetal echocardiography is offered to those at high risk of fetal cardiac abnor-
mality: family or personal history, NT of >35mm, suspected abnormality, drugs
in pregnancy eg lithium, pre-existing diabetes, monochorionic twins. It is car-
ried out in tertiary centres or by fetal medicine specialists.

Soft markers are findings on the anomaly scan that are in themselves of lit-
tle significance, but are slightly more common in chromosomally abnormal
fetuses. Choroid plexus cysts are seen in 1% of 20-week scans and are not sig-
nificant; weak association with trisomy 18. Echogenic bowel has echogenicity
similar to adjacent bone with the same us settings and is associated with in-
creased risk of chromosomal abnormalities, congenital infection, cF and bowel
obstruction. Others include 2-vessel umbilical cord, echogenic intracardiac
foci and mild renal pelvic dilatation.

Fetal growth scans require accurate gestational age. Head circumference
and abdominal circumference (sometimes with femur length) are used to cal-
culate estimated fetal weight. Along with liquor volume (single deepest verti-
cal pocket or amniotic fluid index) this is used to determine pattern of growth.
Scans should be at least 2 weeks apart and used when there is increased risk
of growth abnormality eg previous growth restriction, pre-eclampsia, measur-
ing small for dates. A scan finding of a seA fetus (p52) should prompt umbilical
artery Doppler to distinguish between a fetus who is small and coping from
those who are beginning to decompensate and require early delivery.

Doppler us measures blood flow in the uterus, placenta, and fetus. In an un-
selected population, it has not been shown to be of value but it is useful in
high-risk pregnancies. Uterine artery Doppler measures resistance within the
placenta. It is usually carried out at 23 weeks. High resistance increases risk of
maternal pre-eclampsia and fetal growth restriction and requires extra mater-
nal and fetal surveillance during pregnancy. Umbilical artery Doppler meas-
ures resistance in the placenta. High resistance indicates placental failure, and
these fetuses are at higher risk of intrauterine death. If very preterm (<28
weeks) this can be used to time delivery. In absent or reversed end-diastolic
flow, delivery by caesarean section should be considered, depending on gesta-
tion. Dopplers of fetal vessels (middle cerebral artery and ductus venosus)
may be used for gestations <32 weeks to time delivery. mca dopplers are also
used to detect fetal anaemia eg with rhesus disease and parvovirus infection.
Computerized cT6 is helpful in monitoring of the compromised fetus (p44).
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Screening and diagnosis of aneuploidy

Screening in the uk NHs is offered to all women at booking. Most units use
the combined test for trisomy 21 (Down's syndrome) screening, which has a
detection rate of 75% with a false +ve rate of <3%. A risk of 1:150 or less is high
risk and the woman is offered invasive testing eg amniocentesis. Screening
tests estimate risk of trisomies 21, 13, and 18 taking into account results from
NT, blood tests, and the woman's age. Results are modified further by smoking
status, multiple pregnancy, 1vr, maternal weight, ethnicity, and diabetes.

Trisomy 21 is the commonest cause of learning

disability and the most common chromosomal |Risk of trisomy 21 with
abnormality. 10% die before age 5, and life expec- | rising maternal age
tancy is ~55 years. More fetuses at 16 weeks will <25 years1:1500

have T21 than at term due to the increased rate |30 years 1:910
of.spo_ntaneo.us miscarriage. Prevalence increases |35 years1:380

with increasing maternal age, and most occur
secondary to non-disjunction of chromosome 21 |40 years1110
at meiosis. Congenital cardiac malformations |45 years1:30
are common and 46% have vsb or Asp. Duodenal
atresia is also common. Trisomy 18 (Edwards'
syndrome) is the second most common trisomy after T21. Most die soon after
birth and survival after 1 year is rare. Features include small chin, low-set ears,
rocker-bottom feet, and vsp. Trisomy 13 (Patau's syndrome) is rare, and babies
die soon after birth. Features include microcephaly, holoprosencephaly, exom-
phalos and cleft lip and palate.

The combined test is the recommended screening test in the uk. It uses NT
+ free human chorionic gonadotrophin (hce) + pregnancy-associated plasma
protein (PAPP-A) + the woman's age. Used between 11 and 13 weeks + 6 days. It
achieves detection rates of 90% of all aneuploides, 86% trisomy 21, and higher
for trisomy 18 and trisomy 13. papp-A levels are ~19.6% lower in smokers.”
In multiple pregnancy, risk is calculated per pregnancy if monochorionic; or
per fetus when dichorionic or trichorionic.if: Absent or hypoplastic nasal bone,
and significant tricuspid regurgitation modifies the risk. The result is available
in the 1st trimester, allowing for surgical termination of pregnancy.

The integrated test is a better screening test than the combined test but ex-
pensive and rarely used. It involves NT + PAPP-A in the st trimester + the quad-
ruple test in the 2nd trimester. Do not use 2nd-trimester tests for triplets.it:

The quadruple test is a blood test at 16 weeks and uses a dating
scan (not a NT scan) plus maternal a-fetoprotein (aFP) + unconjugated
estriol + free pnce or total phce + inhibin-A + the woman's age in the 2nd tri-
mester. Use between 15 weeks + 0 days and 20 weeks + 0 days, so useful for
women presenting in the 2nd trimester.

Alpha-fetoprotein Arp is a glycoprotein synthesized by the fetal liver and 61
tract. In 10% with a high Arp there is a fetal malformation, eg an open neural
tube defect (but closed defects are missed), exomphalos, posterior urethral
valves, nephrosis, 61 obstruction, teratomas, Turner's syndrome (or normal
twins). In ~30% of those with no malformation, there is an adverse outcome,
eg IUGR, preterm delivery, placental abruption and 3rd-trimester deaths.
Pregnancy-associated plasma protein A (pAPP-A) is a large glycoprotein
produced by the placenta that may have functions including matrix miner-
alization and angiogenesis. Therefore, low levels (<04 multiples of the median
(MoM)) reflect poor early placentation. Low levels in 1st-trimester screening
are associated with trisomies 18 and 21, pre-eclampsia, growth restriction,
preterm delivery, and fetal demise.




Preimplantation genetic diagnosis

Preimplantation genetic diagnosis (pep) is an early form of prenatal diagno-
sis in which embryos created in vitro are analysed for well-defined genetic
diseases eg monogenic disorders such as cF or beta-thalassaemia, or chro-
mosome structural abnormalities. One to two cells are extracted at the 6-10-
cell stage of the embryo. Fluorescence in situ hybridization (FisH) is used for
analysis of chromosomes and polymerase chain reaction (pcr) for analysis of
genes in monogenic diseases. One or two disease-free embryos are then used
for implantation.

pPGD selection of embryos by HLA type so that a child born after using this
technology can be used as a stem cell donor to save a sibling from certain
conditions (eg with Fanconi anaemia, thalassaemia, or leukaemia) is possible.
Sex selection, unless to avoid sex-linked diseases, is illegal in the uk.

Pregnancy rates following peb are 17% after testing for structural chromo-
some abnormality (including translocations), 16% after sexing, 21% after test-
ing for monogenic diseases. This is lower than the expected rate of 20-25%
expected for regular 1vr.

Invasive testing This is offered if screening suggests an increased risk of
aneuploidy (and may therefore be declined). bnaA can by analysed for single-
gene disorders such as cF or sickle cell disease.

Chorionic villus biopsy Carried out at 10-13 weeks. The placenta is sampled by
transabdominal or occasionally transcervical approach under continuous us
control. Karyotyping takes 2 days, enzyme and gene probe analysis 3 weeks, so
termination for abnormality is earlier, safer, and is done before the pregnancy
is apparent, compared with amniocentesis. Risks are an excess miscarriage
rate of 1-2%, increased transmission of blood-borne viruses (H1v, hepatitis B
& ¢), rarely contamination by maternal cells, and false positives or negatives
from placental mosaicism (1%). It is not recommended in dichorionic multiple
pregnancy. I's anti-p needed (pl1)?

Amniocentesis is undertaken from 16 weeks onwards and involves the aspira-
tion of fluid containing fetal cells shed from skin and gut. A small needle is
passed transabdominally under continuous us, preferably not transplacentally.
Fetal loss rate is ~1% at ~16 weeks' gestation. Anti-p is needed in all Rh-ve
women (pl1). Amniocentesis has the advantage of being able to diagnose fetal
infections such as cmv and the excess miscarriage rate is lower than for cvs.
Full cell culture for karyotyping may take as long as 3 weeks, but rapid results
are possible within 2 days by FisH and pcRr.

Cell-free fetal pna (cffona) is a method of non-invasive prenatal testing for
chromosomal abnormality. Fetal pnA is produced by the placenta from the 1st
trimester, released into the maternal circulation and is cleared rapidly fol-
lowing delivery. Current methods cannot completely extract fetal pna from
maternal blood, and so the primary focus is on differing certain sequences
eg Y chromosome of the male fetus, or Rh-p sequences in a Rh-ve woman. It
can therefore be used to guide anti-p use in Rh-ve women, and the need for
invasive testing in x-linked diseases—no need for invasive testing in female
fetuses. There are good data to show that detection of trisomy 18 and 21 have
sensitivity and specificity rates approaching 100%.

Dichorionic twins, maternal obesity, gestation <10 weeks, and placental mo-
saicism are known to affect results due to lower levels of cffona in maternal
blood. The use of cffona is likely to be offered in the future within the nHs to
high-risk women (high-risk combined screening, previous affected fetus) and
has clear advantages in reducing the risks associated with invasive testing. &,
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Minor symptoms of pregnancy

»Before prescribing any drug, think—is it safe? Check the BnF.

Symptoms and signs in the first 12 weeks Early symptoms are amenor-
rhoea, nausea, vomiting, and bladder irritability. Breasts engorge, nipples
enlarge (darken at 12 weeks), Montgomery's tubercles (sebaceous glands on
nipples) become prominent. Vulval vascularity increases and the cervix sof-
tens and looks bluish (4 weeks). At 6-10 weeks the uterine body is more globu-
lar. Temperature rises (<37.8°c).

Headaches, palpitations, and fainting are all commoner in pregnancy.
Dilated peripheral circulation tsweating and feeling hot. Management: In-
crease fluid intake. If she feels faint from postural hypotension, stand slowly.
Urinary frequency is due to pressure of the fetal head on the bladder in later
pregnancy. GFR also increases, increasing urine output. Exclude uTI.
Abdominal pain See p38.

Breathlessness is common. Are there risk factors for vTE? See p33.
Constipation tends to occur as gut motility decreases. Adequate oral fluids
and a high-fibre diet help combat it. Avoid stimulant laxatives—they increase
uterine activity in some women. Increased venous distensibility and pelvic
congestion predispose to haemorrhoids and varicose veins. Resting with feet
up and properly worn elastic stockings help.

Gastro-oesophageal reflux (heartburn) occur as progesterone-mediated
pyloric sphincter relaxation allows irritant bile to reflux into the stomach. This
is then worsened week-by-week from an ever-enlarging fetus pressing on the
upper 6l tract. Cigarettes and spices should be avoided, cold, small meals, and
antacids and H,- receptor antagonists may be used. Use more pillows, and a
semi-recumbent position.

Musculoskeletal Symphysis pubis dysfunction (spp), due to pelvic ligament
and muscle relaxation may affect 10% (usually mild). Management: simple an-
algesia, physiotherapy. Not an indication for 1oL or cs. Backache is common-
manage as for spp.

Carpal tunnel syndrome (p749) in pregnancy is due to fluid retention. Advise
wrist splints until delivery.

Itch/itchy rashes are common (up to 25%) and may be due to the usual
causes (oHem pb4, check LFT—see p25) or to pruritic eruption of pregnancy
(PEP—an intensely itchy papular/plaque rash on the abdomen and limbs. pep is
most common in first pregnancies beyond 35 weeks' gestation. Emollients and
weak topical steroids ease it. Delivery cures it. If vesicles are present, think
of pemphigoid gestationis (pc): a rare (1:50,000) condition which may cause
fatal heat loss and cardiac failure; the baby may be briefly affected; refer early
(prednisolone may be needed). pc may recur in later pregnancies.

Ankle oedema This is a very common, almost normal, manifestation of preg-
nancy. Measure Bp and check urine for protein (pre-eclampsia, p48). Check legs
for pvT. It often responds to rest and leg elevation. Reassure that it is harmless
(unless pre-eclampsia).

Leg cramps 33% get cramp, often in the latter half of pregnancy, which is
severe in 5% and worse at night. Raising the foot of the bed by 20cm will help.
More rarely is restless leg syndrome which is very difficult to treat, and poorly
understood.

Chloasma This is a patch of darker pigmentation, usually on the face: p586.
Nausea affects ~80%. Vomiting occurs in ~50%. It may start by 4 weeks and
decline over the following weeks. At 20 weeks 20% may still vomit. Most re-
spond to frequent small meals, reassurance, and a stress-free environment. It
is associated with good outcome (fewer fetal losses). Hyperemesis: p17.



Hyperemesis gravidarum

This is defined as persisting vomiting in pregnancy which causes weight loss
(>5% of pre-pregnancy weight) and ketosis. It is rare and affects 01-1% of
pregnant women. Risk is increased in multiple pregnancies, molar pregnan-
cies, and those with previous He. May be fatal if no access to help (Charlotte
Bronte died from it). It is thought to be related to high levels of hce.

Presentation Inability to keep food or fluids down; weight ¥ £ nutritional de-
ficiency, dehydration, hypovolaemia, tachycardia, postural hypotension, elec-
trolyte disturbance with hypokalaemia and hyponatraemic shock, polyneuritis
(B vitamins 4), behaviour disorders, haematemesis from Mallory-Weiss tears,
liver and renal failure. There may be ptyalism (inability to swallow saliva) and
spitting.

Tests Urine dip for ketones and uTt (send msu). FBc may reveal raised haema-
tocrit; U&E to exclude hypokalaemia or hyponatraemia. Transaminases may
be abnormal and albumin low. TFTs are often abnormal and should only be
performed if other symptoms of hyperthyroidism. us should be carried out to
diagnose multiple pregnancy and exclude a mole.

Treatment Admit to hospital if unable to keep anything down despite oral
anti-emetics, for rehydration and correction of metabolic disturbance. Ag-
gressively fluid replace with either 09% NaCl + k or Hartmann's. Glucose can
precipitate Wernicke's encephalopathy. Remember, maintenance fluids are
2-3L/day and these women are fluid-depleted. Daily u&E to guide potassium
and sodium replacement. Anti-emetics regularly eg promethazine, cyclizine,
or metoclopramide po/1v/im. Ondansetron pPo/1v is reserved if these measures
fail but is not licensed in pregnancy (data so far reassuring). If vomiting still
intractable, consider a course of corticosteroids eg prednisolone 40-50mg
daily or hydrocortisone 100mg/12h 1v. Some women are so badly affected by
HG that they opt for Top. Also remember to prescribe high-dose folic acid 5mg/
day and thiamine to prevent Wernicke's encephalopathy (50mg Po Tbs or 1v B
vitamins eg Pabrinex®). These women are high risk for vTe and while in hos-
pital should have daily thromboprophylaxis (eg enoxaparin 40mg/24h sc) and
anti-thromboembolic stockings.

Hyperemesis gravidarum: Amy's story

Suffering from hyperemesis was worse than anything I had experienced. It's
not morning sickness that just lasts longer—other people saying that be-
comes frustrating! T vomited every single day from 6 weeks' gestation until 4
hours after my baby was born.

T was admitted 5 times for fluid rehydration and that was whilst taking 4
different types of anti-emetics. Some days rolling over in bed caused continu-
ous vomiting. T couldn't work for 2 months and even after that I only man-
aged mornings. Even working in the medical profession some people didn't
understand the illness and thought T was using pregnancy as an excuse to
lighten the workload.

T had a Mallory-Weiss tear at 7 weeks and developed hyperemesis-induced
hyperthyroidism. I felt like nothing was ever going to help. I was scared every
day and became pretty much house-bound due to always vomiting in public.
I become isolated and every day was a struggle. My son is 100% worth it but
my pregnancy felt like a lifetime! Even now T worry about the affects of so
many medications on my baby but as Charlotte Bronte died of hyperemesis
T took all medical advice, admissions, and medications to get myself and my
son to term!
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Sickle cell disease in pregnancy

Sickle cell disease (scp) is caused by a group of haemoglobin disorders (single-
gene recessive) which predispose to ‘sickling’ of red cells in low oxygen con-
ditions causing vaso-occlusion in small vessels, and cells prone to increased
haemolytic breakdown. There are increased risks of painful crises, perinatal
mortality, premature labour, and fetal growth restriction.* Some studies sug-
gest t spontaneous miscarriage, maternal infection, thromboembolic events,
pre-eclampsia, and APH. Most prevalent in those of African descent it is also
prevalent in the Caribbean, Middle East, Mediterranean, parts of India, and
South and Central America. There are 100-200 pregnancies in women with scp
in the uk annually.

Preconception \WWomen with scp should be under annual clinic review to mon-
itor disease. Arrange sickle specialist preconception review. Advice should
cover factors affecting sickling crises (cold, hypoxia, dehydration—hence
nausea and vomiting of pregnancy, over-exertion, stress). Pregnancy worsens
anaemia, so 1t risk of crises and acute chest syndrome—chest pain, cough,
tachypnoea, and new infiltrates on cxr: treat as for pneumoniatblood transfu-
sion. Screen for red cell antibodies (if present trisk of haemolytic disease of
newborn). Pregnancy t risks of infection (especially ut1). Address chance of
fetus being affected (partner's blood to check carrier/haemoglobinopathy sta-
tus: genetic counselling if needed). Assess current disease: echocardiography if
not done in last year to exclude pulmonary hypertension (tricuspid regurgitant
jet velocity >2.5m/sec high risk, p19); 8P & urinalysis, U&E, LFT; retinal screening
(proliferative retinopathy common); screen for iron overload if multiply trans-
fused (if significantly overloaded, preconception chelation therapy is advised).
scp is a hyposplenic state; advise daily penicillin or erythromycin and update
vaccines: hepatitis B, single-dose haemophilus influenza B & meningococcal c,
5-yearly pneumococcal, and annual Hin1 with seasonal influenza. Stop Ace/A2a
drugs & hydroxycarbamide =3 months, preconceptually. Give 5mg folic acid
daily (p7) preconceptually and throughout pregnancy .

Antenatal care Ensure preconception measures addressed. Manage by
specialist multidisciplinary team if possible; if not, by ‘high-risk’ team using
protocols. If fetus has haemoglobinopathy risk, offer prenatal testing by 8-10
weeks. From 12 weeks give 75mg aspirin daily to reduce risk of developing
pre-eclampsia. Suggest TeDs in pregnancy. If hospitalized, give heparin throm-
boprophylaxis. Check 8p at all antenatal visits and an msu monthly. Offer vi-
ability scan at 7-9 weeks, dating scan at 11-14, anomaly scan at 20, and growth
scan 4-weekly from 24 weeks. Only supplement iron if proven deficiency. Blood
transfusion is not routine; if needed for sickling complication use fully compat-
ible rhesus ¢,p,e and Kell typed cmv-negative blood (if so, transfusion regimen
may be needed for rest of pregnancy). Top up transfusions may be needed if
Hb falls to 60g/L. Crises affect 27-50%. Admit if fever, severe or atypical pain,
chest pain, or breathless. If pain needs 1v opiates use morphine/diamorphine
(not pethidine, it risks fits); give nasal o if oxygen sats <95% (take to 17U if 02
sats not maintained), and adequate fluid intake 60mL/kg/h Po/1v unless pre-
eclampsia (then specialist advice). Exchange transfusion is needed for acute
chest syndrome or if stroke.

Intrapartum and postpartum care* Aim for delivery at 38-40 weeks at hos-
pitals able to manage sco. Keep warm and hydrated in labour/post-partum.
Continuous monitoring of fetus, and maternal o, sats. Avoid pethidine (as for
antenatal care). Give 7 days of heparin thromboprophylaxis post vaginal de-
livery, 6 weeks if cs. Progestogenic contraception is first choice; oestrogen-
containing contraceptives are used as second-line agents.

Further reading

RrcoG (2011). Management of Sickle Cell Disease in Pregnancy (Green-top Guideline No. 61). London:
RCOG.



Cardiac disease in pregnancy

Cardiac disease is the leading indirect cause of maternal death in the uk, af-
fecting <1% of pregnant women. Examine the heart in all pregnancies, but
especially in those from an immigrant population.

The key is preconception counselling to identify and address risks, but much
heart disease is undiagnosed, along with pregnancies being unplanned. Risk
depends on presence of pulmonary hypertension, effect on haemodynamics,
NYHA functional class 1-1v, and presence of cyanosis. Also, history of arrhyth-
mia, TIA, heart failure, left heart outflow tract obstruction (mitral or aortic
stenosis with valve area <2cm? and 15cm? respectively), and ejection fraction
<40% predict poorer outcome. Never ignore even asymptomatic cases of
Marfan syndrome, pulmonary hypertension, and mitral stenosis.

Pulmonary hypertension has a mortality rate of 25-40% in pregnancy. Due
to lung disease, connective tissue disease, primary, veno-occlusive, and Ei-
senmenger syndrome. Advise against pregnancy and offer Top. Manage preg-
nancy in a tertiary centre. Congenital heart disease: More women survive
to adulthood. Most commonly Ppa, Asp, and vsp. If cyanotic and uncorrected,
increased risk of 1uGr. Refer for fetal echocardiography. Marfan syndrome:
Autosomal dominant with 80% cardiac involvement with mitral valve pro-
lapse, regurgitation, and/or aortic root dilatation. Risk of aortic dissection
and rupture (esp. if root >4cm). Offer root replacement pre-pregnancy and
Lscs if root >4.5cm. Mitral stenosis can be dangerous. Watch for dyspnoea,
orthopnoea, and pnp. Monitor with echo, aggressively treat AF (digoxin and
p-blockers safe), treat pulmonary oedema. Valve area <lcm? has poor progno-
sis. Arrhythmias: If sinus tachycardia, exclude anaemia and hyperthyroidism.
svT is the commonest arrhythmia and can be treated with vagal manoeu-
vres and/or adenosine. Artificial heart valves: Warfarin risks fetal harm
(p640); heparin risks valve thrombosis. Options include warfarin throughout
pregnancy (INR 2.5-35), treatment-dose LMwH 6-12 weeks then warfarin, or
LMwH throughout. Ischaemic heart disease is increasingly common with rising
maternal age and obesity. Symptoms may be atypical and go unrecognized or
be mistaken for PE. Ecg, troponin, and manage as for non-pregnant women. Peri-
partum cardiomyopathy is rare and defined as heart failure without known
cause and no previous history of heart disease. Onset 1 month pre- and 5 months
postpartum. Diagnosis by echocardiography. Manage with elective delivery if
antenatal, anticoagulants, conventional treatment for heart failure, and may re-
quire intra-aortic balloon pumps/left ventricular assist devices and/or cardiac
transplantation. Cardiac failure is managed with diuretics, vasodilators, car-
dioselective p-blockers, inotropes, and once delivered, AceL. Beware new-onset
asthma in a pregnant woman—pulmonary oedema causes wheezing too.

Antenatal management Regular visits to cardiologist/obstetric combined
clinic. Prevent anaemia, obesity, and smoking. Treat hypertension. Examine
to exclude pulmonary oedema and arrhythmias at all visits. Refer for echo-
cardiography. Heart failure requires admission. Labour Outcome is worst for
mothers unable to t their cardiac output (rare). Have o, and drugs to treat
cardiac failure to hand. Aim for vaginal delivery at term. Shorten 2nd stage if
fixed cardiac output state and offer Lscs as per cardiology advice. Epidurals
are safe if hypotension is avoided. Beware 1v fluids. Avoid ergometrine (use
oxytocin). Most cardiac deaths are in immediate postpartum period.

Normal findings in pregnancy Ejection systolic murmur in >90% of preg-
nant women. cxRr: slight cardiomegaly, t pulmonary vascular markings. ecc:
ectopics, -wave and inverted T in lead 111, and T-wave inversion in lateral
leads. The ars shows left shift.

Further reading
Nelson-Piercy C (2015). Handbook of Obstetric Medlicine (5th ed). Boca Raton, FL: CRC Press.
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Drugs used in psychiatry and epilepsy

Decisions about medication in pregnancy and breastfeeding should take into
account the risks and benefits of treatment versus no treatment. Whilst fetal
toxicity and anomalies are a concern, the primary duty is to protect and treat
the mother. Have a higher threshold for drug treatment and use psychother-
apy and counselling. Use the lowest effective dose and consider drugs which
have previously been effective. Few drugs are regarded as contraindicated,
but none can be regarded as entirely safe due to a lack of good quality data.
Older drugs have traditionally been favoured as the evidence base is greater.
With severe depression, bipolar affective disorder, schizophrenia, or other
mental health diagnoses requiring specialist input, do not stop or change
medication without their help. Remember the high risk of rapid postpartum
relapse with significant associated risks to mother and infant, particularly in
women with bipolar disorder (up to 50%).

Antidepressants See p346/386. Ante- and postnatal depression are com-
mon. Try to wait until the 2nd trimester before prescribing but do not delay
if severe symptoms. st line therapy is with ssris (usually sertraline); available
data suggest risk of fetal anomaly similar to that of obese mothers. There
is a very small risk of persistent fetal pulmonary hypertension and neonatal
withdrawal (breastfeeding can ease this). Avoid paroxetine (Ist trimester use
may be associated with cardiac malformations, and increased risk of neonatal
withdrawal). Breastfeeding should be supported where it is not detrimental to
maternal well-being (eg worsening sleep deprivation and stress). Fluoxetine
and citalopram are present in relatively high concentrations in breast milk.
Sertraline, paroxetine, imipramine, and nortriptyline have low concentrations.
For all drugs, exposure through breastfeeding is lower than that in utero.

Mood stabilizers (aeps) have varying malformation rates (also used as anti-
epileptics). Valproate and carbamazepine should not be prescribed to women
of childbearing age and urgent advice sought with a view to stopping them if a
woman taking them is pregnant. Valproate has the highest malformation rate
(10%) with NTDs, craniofacial abnormalities, and neurodevelopmental problems
(30-40%). Carbamazepine (2.2%) is also known to have increased rates of NTDs.
Lamotrigine has a malformation rate of 2.1%, check blood levels regularly. All
should be avoided in breastfeeding.

Lithium (p349) is linked with teratogenicity (heart defects, including Ebstein's
anomaly), neonatal thyroid abnormalities, and floppy baby syndrome. Lithium
should only be prescribed to women of childbearing age when alternatives
have been ineffective and with appropriate counselling regarding risks. Offer
specialist fetal echocardiography in those women electing to stay on lithium.
Monitor drug levels 4-weekly to 36wks, then weekly, aiming for the individual's
therapeutic window. Do not change brands (bioavailability varies). Signs of
toxicity are tremor, drowsiness, visual disturbance. Stop lithium during labour.
Check a 12h post-dose level and restart lithium based on this result. Women
with bipolar disorder are at high risk of postpartum relapse which can evolve
rapidly and is associated with morbidity and mortality for mother and infant.
Breastfeeding is contraindicated due to the risk of neonatal toxicity.
Antipsychotics nB: rates of fetal abnormality are increased in schizophrenia,
even in those taking no drugs. NIce warns of possible raised prolactin levels
with amisulpride, sulpiride, and risperidone. Women taking antipsychotics
associated with weight gain should have an o6TT. Women taking clozapine
should not breast-feed due to risk of fetal agranulocytosis. Depot medication
should be avoided where possible in women of childbearing age.
Benzodiazepines may be linked to cleft lip and palate and should be avoided.
Avoid diazepam during delivery, as neonatal withdrawal may occur.

With thanks to Dr Sarah Ashurst-Williams MRCPsych.



»Even a small pPH (p84) may become life-threatening if the mother is anaemic.
Anaemia predisposes to ppH, infection, makes heart failure worse, and is the
main cause of perinatal problems associated with malaria. Above all, anaemia
is a leading mechanism by which poverty exacts its morbid toll in pregnancy.

Definition of anaemia of pregnancy Hb <105g/L. The fall in Hb is steepest
around 20 weeks' gestation, and is physiological (p6).

Who is prone to anaemia? Those who start pregnancy anaemic, eg from
menorrhagia, hookworm, malaria, with haemoglobinopathies; those with fre-
quent pregnancies, twin pregnancy, or a poor diet.

Antenatal screening includes Hb estimation at booking and at 28 weeks. In
black patients do sickle-cell tests; in others at risk consider Hb electrophoresis
for other haemoglobinopathies. From malarious areas consider malaria, and
thick films. See p26.

Investigation should include FBc (mMcv reduced, and later mcHe). serum iron,
TiBc and serum ferritin are low in iron deficiency. In folate deficiency, mcv is
raised, serum and red cell folate reduced.

Causes By far the most common is iron deficiency—many women enter preg-
nancy with low iron stores. The next most common is folate deficiency. Also
consider coeliac disease, chronic kidney disease, and autoimmune disease.

Treatment Pregnancy increases iron needs by 700-1400mg (throughout preg-
nancy), provided for by a pregnancy-induced 9-fold increase in iron absorption.
Tron and folate supplements (and prevention against hookworm and malaria)
are recommended in many developing counttries.

Offer oral iron (eg ferrous sulfate 200mg B Po); alternate days or even twice
weekly may prevent gastrointestinal side effects. In women who would refuse
blood transfusion (see Box, p85), prevention is key so prescribe iron. Paren-
teral iron may be given (to those with iron deficiency anaemia not tolerat-
ing oral iron) as iron dextran or iron sucrose. Beware anaphylaxis. Use only if
cardiopulmonary resuscitation facilities to hand. Hb rises by 8g/L/week over
6 weeks, so late severe anaemia (Hb <90g/L) may need blood transfusion. One
unit of blood increases the Hb by ~7g/L.

Thalassaemias (oHcm p336) These globin chain production disorders are
found in Mediterranean, Indian, and South-east Asian populations. Although
anaemic, never give parenteral iron as iron levels are usually high. Seek expert
advice as to use of oral iron and folate. p-thalassaemia does not affect the
fetus but in homozygotes regular transfusions sustain life only until young
adulthood. There are a chains in fetal HbF, so in o-thalassaemias the fetus
may be anaemic or, if severe, stillborn. Mothers carrying lethally affected hy-
dropic fetuses risk severe pre-eclampsia, and delivery complications due to
a large fetus and bulky placenta. Prenatal diagnosis is possible by chorionic
villus sampling (p15) for thalassaemias anticipated by parental blood studies.

Sickle cell disease See pl8. Sickle-cell haemoglobin c disease is a milder
variant of scp. Hb levels are usually near normal so women may be unaware
they are affected. They are still susceptible to sickling crises in pregnancy and
the puerperium, so antenatal diagnosis is essential. Prenatal sickle-cell diag-
nosis is possible by chorionic villus sampling.

»Aim for diagnosis at birth (cord blood) at the latest so that penicillin pneum-
ococcal prophylaxis may be started (oHem p334).
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HIV in pregnancy and labour

Without intervention ~15% of babies acquire Hiv if the mother is +ve (t risk in
Africa). »2/3 vertical transmission occurs during vaginal delivery but breast-
feeding doubles transmission rate. Membrane rupture for >4h doubles risk.
Transmission also t with viral load >400 copies/mL, seroconverision during
pregnancy, advanced disease, preterm labour, hepatitis c. Maternal anti-ret-
roviral use, elective caesarean delivery, and bottle feeding attains =1% risk.

Antenatal care Offer Hiv tests at booking, if declined, again at 28wks. If HIv
status unknown in labour rapid (20min) tests are recommended. If positive in
labour; use drugs to reduce maternal-fetal transmission (below; seek expert ad-
vice). If HIv+ve arrange multidisciplinary care with Hiv physician to monitor viral
loads, drug regimens, and toxicity monitoring. Check for hepatitis B & ¢, vari-
cella zoster, measles & toxoplasmosis antibodies. Offer hepatitis 8, pneumococ-
cal and influenza vaccines (safe in pregnancy). Screen for genital infections at
booking and at 28wks. Treat infections, even if asymptomatic (to reduce risk of
pre-term birth). Women needing highly active antiretroviral treatment (HAART)
for their own health (symptomatic Hiv/falling or low cp4 lymphocyte count
<350x%10°/L) should continue treatment throughout pregnancy and postpar-
tum. If on HAART at booking; screen for gestational diabetes and warn of trisk
of premature labour. If on co-trimoxazole for Pneumocystis jirovecii prophy-
laxis (cpa <200x10¢/L) add pre-pregnancy/lst trimester 5mg folic acid/day.
Women not needing antiretrovirals for their own health should start HAART by
24wks, taking until delivered. (If good cp4 levels, viral load <10,000 copies/mL,
and elective caesarean delivery planned zidovudine monotherapy orally from
20-28wks, 1v in labour is an alternative.) Plan mode of delivery by 36wks.

Premature labour If membranes rupture >34wks expedite delivery, what-
ever the maternal viral load. If membranes rupture <34wks give steroids (p51),
give erythromycin (p50), ensure mother takes usual HAART regimen, seek HIV
specialist advice on how to optimize her regimen to reduce fetal transmission
eg maternal nevirapine crosses placenta with long fetal plasma concentration,
plus zidovudine infusion. Determine delivery balancing risks of prematurity,
and infection. Manage preterm labour without membrane rupture as if Hrv-ve.

Intrapartum care Vaginal delivery: Offer to women with viral loads <50
copies/mL, (<400 copies/mL if on HAART).i5. Continue HAART in labour. Avoid
fetal blood sampling/scalp electrodes. Avoid amniotomy unless delivery im-
minent. Oxytocin can be used for augmentation. Low cavity forceps are
preferred over ventouse (less fetal trauma). Avoid mid-cavity or rotational
forceps. Caesarean section: Offer elective caesarean section at 38 weeks' ges-
tation to women if on zidovudine monotherapy (above), if on HAART with viral
loads > those above, or if co-infected with hepatitis ¢ and not on HAART. If viral
load is <50 copies/mL, and elective section needed, plan for 39+ weeks.

Postpartum Avoid breastfeeding in resource-rich countries (breastfeeding dou-
bles Hiv transmission risk). Cabergoline Img po within 24h of birth is recommended
to suppress lactation. Newborns are treated within 4h of birth eg zidovudine
twice daily for 4 weeks; HAART if high risk eg untreated mothers; mother with viral
loads >50 copies/mL despite being on HAART. Co-trimoxazole (Pcp) prophylaxis is
given to babies at high risk of transmission. Babies are tested at day 1, 6wks, and
12wks for Hiv with confirmatory test at 18 months. Affected women should have
annual smears. Condoms, intrauterine systems (eg Mirena®), and depot proges-
terone injections are all suitable for women on HAART. Some antiretrovirals are
enzyme inducers so may affect efficiency of progesterone only, and combined pills.
Check if maternal Mmr vaccine (if cpa count >200/mL, contraindicated if lower),
and varicella zoster vaccine (only if cp4 count >400/mL) required.

Further reading
BHIVA (2012). Guidelines for the Management of Hiv in Pregnant Women 2012. London: BRIVA.



Diabetes mellitus in pregnancy

Classified as pre-existing (type 1 or type 2) or gestational (bm).
Preconception Avoid unplanned pregnancy: planning reduces the risks. Ad-
just insulin to optimize control preconception (values as antenatally, below).
Aim for HbAlc of =43mmol/mol (6.1%) (avoid pregnancy if HbAlc >85mmol/
mol (10%)). Give 5mg folic acid daily preconception. Arrange dietitian review.
Stop oral hypoglycaemics (except metformin), statins, Ace and A2A inhibitors
(use other antihypertensive p3l, if needed). Treat retinopathy pre-pregnancy.
Retinopathy screen; =20% develop proliferative retinopathy. Nephropathy
may worsen; if severe, avoid pregnancy. Glycosuria unrelated to pm is common
(6Fr 1t and tubular glucose reabsorption 4). Fetal glycaemia follows maternal.
Compensatory fetal hyperinsulinaemia promotes fetal growth.

Complications Maternal: Hypoglycaemia unawareness (esp. st trimester) so
warn about it. Increased risk of pre-eclampsia and infection, as well as higher
rates of Lscs. Fetal: Miscarriage, malformation rates t x3 but this is reduced
with good glycaemic control (fetal sacral agenesis, pathognomonic of maternal
diabetes, is rare; cNs & cvs malformations much commoner). Babies may be
macrosomic (risk of shoulder dystocia) or growth restricted. Polyhydramnios
(?fetal polyuria), preterm labour, stillbirth.

Antenatal care Use care plan & review in joint clinic. Confirm gestation with
early us. Detailed anomaly scan at 18-20 weeks. Fetal echo at 18-20 weeks. Edu-
cate about benefits of normoglycaemia. Aim for home monitored glucose 1h after
every meal (postprandial) and before bed. Insulin needs increase by 50-100% as
pregnancy progresses so review regularly. Aim for fasting level 3.5-5.9mmol/L; 1h
post-prandial level <7Z.8mmol/L. Give GlucoGel® and glucagon kit (ensure partner
knows how to use). Exclude ketoacidosis if unwell (poorly tolerated by fetus).
Assess renal function; refer to nephrologist if creatinine >120pmol/L, protein ex-
cretion >2g/24h (use thromboprophylaxis if >5g/24h). Admit if adequate control
unachievable at home and consider conversion to insulin pump (csi1) if ongoing
problematic hypoglycaemia. Metformin can be used in pregnancy. Monitor fetal
growth by growth scans every 4 weeks from 28 weeks.

Delivery should take place in hospital with good neonatal facilities. NICE rec-
ommends elective delivery at 38 weeks (by 40 weeks if cbm).it Corticoster-
oids to promote fetal lung maturity if preterm labour (use sliding scale for
24h after last dose of steroid). In labour: Continuous fetal monitoring. Avoid
hyperglycaemia (causes neonatal hypoglycaemia) and use sliding scale if bm
on insulin, or ¢B6 >’mmol/L in abm. Aim for glucose level of 4-7mmol/L. Halve
rate of insulin infusion on delivery of placenta in Tipm. Insulin needs fall as
labour progresses and immediately postpartum. Stop infusions at delivery in
6bm and T2 if not on insulin pre-pregnancy. Return to pre-pregnancy regimen.
Postnatal ¢ Encourage breastfeeding (insulin, metformin, and glibenclamide
are compatible with breastfeeding) ¢ Encourage pre-pregnancy counselling
before next pregnancy e If preproliferative retinopathy review ophthalmologi-
cally for 6 months e Discuss contraception.

Gestational diabetes (06TT glucose 27.8mmol/L, oHem pl98) Incidence: 3-6%
depending on population studied.Screen if 1st:degree relative, previous baby
>45kg, BMI >30, ethnicity (South Asian, Caribbean, Middle Eastern), previous
6bM. Monitor glucose and fetal growth if diagnosed. If levels not controlled by
diet and exercise over 1-2 weeks consider oral hypoglycaemics (metformin,
glibenclamide—note Nice and product characteristic sheets give conflict-
ing advice) or insulin. 50% develop T2pM, so give lifelong dietary advice and
follow-up.” Check fasting glucose 6 weeks postpartum and screen annually.

Further reading
(2015). Diabetes in Pregnancy: Management from Preconception to the Postnatal Period (NG3).
London: NICE.
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Thyroid disease in pregnancy

»Whenever a mother isn't quite right postpartum, check her TsH & free T,—
but note that any apparent hypothyroidism may be transitory.

Biochemical changes in normal pregnancy nB: normal pregnancy mimics
hyperthyroidism (pulse 1, warm moist skin, slight goitre, anxiety).

 Thyroid binding globulin & T4 output rise to maintain free T4 levels.

 High levels of hca mimic TsH.

 There is reduced availahility of iodine (in iodine-limited localities).

* TsH may fall below normal in the 1st trimester (suppressed by hc).

* The best thyroid tests in pregnancy are free T4, free Ts, and TsH.

Pre-pregnancy hyperthyroidism Treatment options include antithyroid
drugs (but 60% relapse on stopping treatment), radioactive iodine (contra-
indicated in pregnancy or breastfeeding: avoid pregnancy for 4 months after
use), or surgery. Fertility is reduced by hyperthyroidism.

Hyperthyroidism in pregnancy (Usually Graves' disease.) If severe, it is as-
sociated with infertility. There is t risk of prematurity, fetal loss, and, maybe,
malformations. Severity of hyperthyroidism often falls in pregnancy. Transient
exacerbations may occur (Ist trimester & postpartum). Carbimazole and pro-
pylthiouracil (pTU) are commonly used. PTU crosses the placenta less and is
used in newly diagnosed thyrotoxicosis in pregnancy. Monitor =monthly. pTuis
preferred postpartum (less concentrated in breast milk). Partial thyroidecto-
my can be done in the 2nd trimester—most commonly for dysphagia, stridor,
large goitre, suspected carcinoma, or antithyroid drug allergy.

TRAb (TSH-receptor stimulating antibodies): t levels can cause fetal thyro-
toxicosis (1%) after 24wks causing premature delivery; goitre so polyhydram-
nios; extended neck in labour and fetal tachycardia. If mother has been on
antithyroid drugs signs may not be manifest until the baby has metabolized
the drug (7-10 days postpartum). Test thyroid function in affected babies fre-
quently. Antithyroid drugs may be needed. Tt resolves spontaneously at 2-3
months, but perceptual motor difficulties, and hyperactivity can occur later
in childhood.

Note labour, delivery, surgery, and anaesthesia can precipitate thyroid
storm (fever, tachycardia, altered mental state—agitation, psychosis, coma)
requiring urgent treatment.

Hypothyroidism Untreated hypothyroidism is associated with infertility, oli-
gomenorrhoea or menorrhagia, t rates of miscarriage, stillbirth, anaemia, pre-
eclampsia, and 1ueRr. Also, reduced 1aand neurodevelopmental delay in offspring.
Optimize T4 preconception. Monitor replacement by T4 and TsH measurement
in each trimester or 6 weeks post dose adjustment. Use pre-pregnancy levo-
thyroxine doses postpartum.

Postpartum thyroiditis Prevalence: 5%. Hyperthyroidismis followed by hypo-
thyroidism (~4 months postpartum). The hyperthyroid phase does not usually
need treatment as it is self-limiting. If treatment is required, p-blockers are
usually sufficient. Antithyroid drugs are ineffective as thyrotoxicosis is from
thyroid destruction releasing thyroxine, rather than increased synthesis. Moni-
tor the hypothyroid phase for >6 months, and treat if symptomatic. Withdraw
treatment after 6-12 months for 4 weeks to see if long-term therapy is re-
quired. 90% have thyroid antiperoxidase antibodies; 5% of antibody-positive
women become permanently hypothyroid each year so monitor annually.
Hypothyroidism may be associated with postpartum depression, so check thy-
roid status of women with postpartum depression.

Further reading
Nelson-Piercy C (2015). Handbook of Obstetric Medicine (5th ed). Boca Raton, FL: CRC Press.



Jaundice in pregnancy

»Get expert help promptly. Jaundice in pregnancy may be lethal. Know exact-
ly what drugs were taken and when (prescribed or over-the-counter). Where
has she travelled to? Jaundice occurs in 1in 1500 pregnancies. Viral hepatitis
and gallstones may cause jaundice in pregnancy and investigation is similar to
the non-pregnant. Those with Gilbert's and Dubin-Johnson syndrome (oHcm
p712) do well in pregnancy (jaundice may be exacerbated with the latter).

Tests Do all the usual tests (oHem p250), eg urine tests for bile, serology, LFTs,
and us. Bile acids are a test usually only requested in pregnancy and if raised,
diagnose obstetric cholestasis.

Obstetric cholestasis;¢, Incidence: 0.7% pregnancies in uk. There is pruri-
tus, especially of palms and soles in the second half of pregnancy, without a
rash and worse at night. Diagnosis of exclusion—test for viral hepatitis, au-
toimmune screen, and us of liver. Liver transaminases are mildly t (<300u/L)
in 60%, * bilirubin in 25%, and t bile acids. There is risk of preterm labour,
fetal distress, meconium, and stillbirth (but recent research suggests risk of
stillbirth lower than previously thought)—offer 1oL from 37-38 weeks. Give
vitamin k 10mg po/24h to the mother if abnormal clotting screen, and Img
M to the baby at birth. Ursodeoxycholic acid reduces pruritus and abnormal
LFTs. Symptoms resolve within days of delivery. It can recur with oestrogen-
containing contraceptive pills and in 40-70% of subsequent pregnancies.

Acute fatty liver of pregnancy Incidence: 1:6600-13,000 deliveries—so
it is rare but extremely serious. The mother develops abdominal pain, jaun-
dice, headache, vomiting, £ thrombocytopenia and pancreatitis. There is as-
sociated pre-eclampsia in 30-60% (£postpartum). It usually occurs after 30
weeks. There is hepatic steatosis with micro-droplets of fat in liver cells. Deep
jaundice, uraemia, severe hypoglycaemia, and clotting disorder may develop
causing coma and death. Manage in Hpu or 1Tu (may need tertiary centre sup-
port). Monitor Bp. Give supportive treatment for liver and renal failure and
treat hypoglycaemia vigorously (cve line). Correct clotting disorders. Enlist
haematologist's help. Expedite delivery. Epidural and regional anaesthesia are
c1. Monitor postpartum. Beware ppH and neonatal hypoglycaemia. »Maternal
mortality is 18% (higher with delayed diagnosis) and 23%for the fetus.

Some other causes of jaundice in pregnancy

e Viral hepatitis; ALT 1, eg >200u/L; maternal mortality t (v20%) in E virus, i
treatment is supportive. Hepatitis ¢ is thought to affect <1% of women in
the uk at present. Vertical transmission affects about 5% of babies. Elective
caesarean delivery is only recommended for those with coexistent Hiv not on
HAART?: Passive antibodies transferred from the mother wane by 18 months.
Check baby for Hcv RNA at 2-3 months (& 12 months, and anti Hev antibody at
12-18 months), refer baby to paedatric hepatologist if Hcv RNA positive.® Re-
fer infected women for specialist treatment to clear the viral infection after
birth (oHem p470).

« Jaundice of severe pre-eclampsia (hepatic rupture and infarction can occur);
ALT <500u/; bilirubin <86pmol/L.

 Hepatitis may occur if halothane is used for anaesthesia (so avoid it).

e HELLP syndrome (p49) (haemolysis, elevated liver enzymes, and low platelet
count). Incidence in pregnancy: 0.1-0.6%; in pre-eclampsia: 4-12%. It causes
upper abdo pain, malaise, vomiting, headache, jaundice, microangiopathic
haemolytic anaemia, pic, LDH t, ALT 1 <500u/L, bilirubin <86pmol/L. It recurs in
20%. Treatment: get expert help. Admit; deliver if severe.

Hepatitis B Check HBsAG in all women with jaundice and look for 1gm anti-

HBc to detect acute infection. Babies need immunoglobulin and vaccination at

birth (p151). Offer vaccination to all the family. Avoid FSE/FBS.
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Malaria

In any woman who presents with odd behaviour, fever, jaundice, sweating,
pic, fetal distress, premature labour, seizures, or loss of consciousness, always
ask yourself: »-Could this be malaria? If so, do thick and thin films. Confirm (or
exclude) pregnancy. Seek expert help, eg from Liverpool, below.

Plasmodium falciparum malaria is dangerous (and complicated) in preg-
nancy, particularly in those with no malaria immunity. Cerebral malaria has a
50% mortality in pregnancy. 3rd-stage placental autotransfusion may lead to
fatal pulmonary oedema. Hypoglycaemia may be a feature (both of malaria
itself and secondary to quinine). There is t susceptibility to sepsis. Women with
coexistent Hiv have less good pregnancy outcomes (fetal and maternal).

Other associations between falciparum malaria and pregnancy are anae-
mia, miscarriage, stillbirth, low birth weight, and prematurity. PpH is also more
common. Hyperreactive malaria splenomegaly (occurs typically where ma-
laria is holoendemic) may contribute to anaemia via t haemolysis.

Vivax malariais less dangerous, but can cause anaemia and 4 birth weight.

Treating malaria »oHcm p396; »cerebral malaria, oHem p397. In severe fal-
ciparum artesunate 2.4mg/kg 1v at 0, 12, & 24h then daily until can take oral
artesunate+clindamycin is Ist line, if available (tel 08451555000 tropical medi-
cal registrar for advice/supply), or load with quinine 20mg/kg 1v1 over 4h in
5% glucose (max 1.4g) (do not load if on quinine/mefloquine). Then 10mg/kg
1v1 over 4h in 5% glucose every 8h with 450mg clindamycin/8h 1v. Beware
hypoglycaemia with quinine. Switch to artesunate regimen as soon as it is
available.i& When severe treat on 1Tu. If haematocrit <20% give slow transfu-
sion of packed cells, with 20mg furosemide. Include the volume of packed cells
in fluid balance calculations. Consider exchange transfusion. Beware hyper-
pyrexia (fan, give paracetamol); renal failure; pulmonary oedema; and sepsis
(if shock do blood cultures give 1v ceftriaxone). Get expert help. Uncomplicat-
ed falciparum and resistant vivax are treated for 7 days with quinine 600mg
with clindamycin 450mg/8h po. Non-resistant vivax, ovale, and malariae are
treated with chloroquine orally over 3 days with weekly dose to prevent re-
lapse during pregnancy. 3 months after delivery (and cepp testing) primaquine
is then given for ovale and vivax prevention of relapse.

Ifinfection peripartum, anticipate fetal distress, fluid-balance problems, and
hypoglycaemia in labour. Monitor appropriately. After any infection send pla-
centa for histology and placental, cord, and baby blood (weeklyx4) for blood
films to check if baby infected (0.3-4% are), and treat baby if infected.

Prevention in uk women Advise against visiting malarious areas. If it is una-
voidable, give prophylaxis (oHcm p396). Emphasize importance of preventive
measures such as mosquito nets and insect repellents. Normal dose chloro-
quine and proguanil if P. falciparum strains are sensitive. With proguanil, give
concurrent folic acid 5mg/day. If chloroquine resistance, mefloquine is best.

Mefloquine is recommended for 2nd and 3rd trimester use.” Heed strict
contraindications (eg epilepsy, neuropsychiatric disorder). If unsuitable
atovaquone-proguanil, with folic acid (eg Malarone®) is an alternative in 2nd
and 3rd trimesters for chloroquine- or mefloquine-resistant areas. 1st-trimes-
ter prophylaxis is a problem. Seek expert advice (eg tel National Travel Health
Network and Centre 0845 602 6712).

Mothers living in endemic areas Chemoprophylaxis improves birthweight
(by ~250qg, with fewer very low birthweight babies). Red cell mass also rises.
WHo advises intermittent preventive treatment (1pT) eg with 2 or 3 doses of sul-
fadoxine-pyrimethamine (sp) during pregnancy, but monthly doses are better if
HIV +ve.* But sp causes Stevens—Johnson syndrome in 1in 7000, and resistance
to sp has spread fast, so new 1PT regimens need urgent evaluation in pregnan-
cy.” Dihydroartemisinin-piperaquine (eg Artekin®) is a good candidate.*

»If in doubt, phone an expert, eg, in the uk, at Liverpool (tel. 0151 705 3100).



Renal disease in pregnancy

Note Values considered normal when not pregnant may reflect decreased re-
nal function in pregnancy. Creatinine >75umol/L and urea >4.5mmol/L merit
further investigation. See TABLE on p9. Glycosuria in pregnancy usually reflects
altered renal physiology rather than hyperglycaemia.

Asymptomatic bacteriuria Found in 2% of sexually active women, it is com-
moner (up to 7%) during pregnancy—especially in diabetics and in those with
renal transplants. With the dilatation of the calyces and ureters that occurs
in pregnancy, 30% will go on to develop pyelonephritis, which can cause fetal
growth restriction, fetal death, and premature labour. This is the argument
for screening all women for bacteriuria at booking. If present on msu, treat-
ment is given (eg cefalexin 500mg Tps po). Trimethoprim and nitrofurantoin
are safe alternatives but avoid trimethoprim in the Ist trimester (antifolate ac-
tion) and nitrofurantoin in the 3rd (neonatal haemolytic anaemia). Check msu
on a regular basis eg at each visit to ensure eradication. 15% develop recurrent
asymptomatic bacteriuria. Acute cystitis affects 1%, characterized by urinary
frequency, urgency, dysuria, haematuria, and lower abdominal pain. Most in-
fections are due to £ coli and urine dip positive for nitrites and leucocytes
suggests uTL. Send msu and treat as per asymptomatic bacteriuria.

Pyelonephritis Affects 1-2% of pregnant women and is more common due to
dilatation of upper renal tract in pregnancy. Also more common in congenital
renal abnormalities, neuropathic bladder, and stones. This may present as ma-
laise with urinary frequency or as a more florid picture with raised tempera-
ture, tachycardia, vomiting, and loin pain. Urinary infections should always
be excluded in those with hyperemesis gravidarum and those admitted with
premature labour. After blood and urine culture give 1v antibiotics (eg cefuro-
xime 15g/8h 1v, awaiting sensitivities, and if septic consider stat dose of gen-
tamicin). Continue 1v antibiotics for at least 24h and orals for 2-3 weeks. Msus
should be checked for eradication of infection. Check renal function regularly
and carry out us of renal tract to exclude stones and abnormalities. In those
who suffer repeated infection, low-dose oral amoxicillin or cefalexin may pre-
vent recurrences. If two or more confirmed uTis in pregnancy, perform renal
us and consider antibiotic prophylaxis for the rest of pregnancy.

Chronic renal disease With mild renal impairment (pre-pregnancy creati-
nine <125mmol/L) without hypertension there is little evidence that pregnancy
accelerates renal disorders. Patients with marked anaemia, hypertension,
retinopathy, or heavy proteinuria should avoid pregnancy as further deteriora-
tion in renal function may be expected. Risks include miscarriage, pre-eclamp-
sia, fetal growth restriction, preterm delivery, and fetal death.

Pregnancy for those on dialysis is fraught with problems (fluid overload,
hypertension, pre-eclampsia, polyhydramnios). A 50% increase in dialysis is
needed. Live birth outcome is 50%. Outcome is better for those with renal
transplants, but up to 10% of mothers die within 7 years of giving birth.

Obstetric causes of acute kidney injury Most commonly occurs postna-
tally and is rare. Anuria is uncommon—check for retention, blocked catheters,
and ureteric damage.

* Sepsis (septic miscarriage, puerperal sepsis, urinary)

e Haemolysis (eg HELLP syndrome, acute fatty liver, sickle cell crisis, malaria)

* Hypovolaemia (blood loss from ppH or abruption)

« Volume contraction (pre-eclampsia, hyperemesis gravidarum)

* Don't forget drugs—especially NSAIDs

Whenever these situations occur, monitor urine output and fluid balance
carefully (catheterize the bladder). Aim for >30mL/h output. Monitor renal
function (u&E, creatinine). Management depends on the cause. Avoid using
diuretics unless under specialist advice. Dialysis may be needed (oHcm p304).
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Epilepsy

Epilepsy affects ~0.5% of women of childbearing age and is the commonest
neurological condition in this age group. It is categorized according to sei-
zure type: primary generalized epilepsy (tonic-clonic seizures, absences, myo-
clonic jerks), and partial or focal seizures which may progress to secondary
generalization (complex partial seizures) of which temporal lobe epilepsy is
a part. Other causes of seizures in pregnancy: Eclampsia is the most impor-
tant (p49); cerebral vein thrombosis, intracranial mass, stroke, hypoglycaemia,
hyponatraemia, drugs and withdrawal, infection, postdural puncture, pseudo-
seizures (may overlap with genuine epilepsy).

Most women have no change in seizure frequency in pregnancy. Those with
poorly controlled epilepsy are most likely to experience a deterioration (check
drug compliance). Status epilepticus is a medical emergency and dangerous
for both mother and fetus, and complicates 18% of pregnancies. Overall, the
risk of seizure is highest peripartum (1-2% fit intrapartum).

Preconception

* Neurologist involvement to confirm diagnosis

* Optimize treatment: aim for seizure control on lowest dose with avoidance
of polypharmacy to minimize risk of congenital malformation (cm: note cm
rate depends on AED used but is increased even if on no treatment). Can con-
sider stopping if no seizures for 2 years. See p20 for risks of AEDs

« Folic acid 5mg daily for >3 months prior to conception, until delivery

e Increased risk of epilepsy in offspring (4-5% but higher risk with maternal,
and 15-20% if both parents have it).

Antenatal care

» Attendance at consultant-led obstetric clinic with aim for vaginal delivery

e Attendance at NT and anomaly scans (may need fetal echocardiography)

o If epilepsy well controlled, stay on Aep. If the woman has stopped medica-
tion and has regular seizures, advise her to restart. If on valproate she may
wish to change (highest risk of cm)

* Check she is taking 5mg folic acid

» Use bath only if others home and door unlocked

* Drug levels if increased seizures, especially with lamotrigine due to altera-
tion in free drug concentration in pregnancy (salivary or serum)

 VVitamin K (10mg daily po) in last 4 weeks of pregnancy if on hepatic enzyme-
inducing AeDs: carbamazepine, ethosuximide, phenytoin, primidone, pheno-
barbital. In the baby, vitamin K-dependent clotting factors may be reduced,
leading to haemorrhagic disease of the newborn.

Intrapartum care

« Aim for vaginal delivery unless obstetric indications occur for Lscs. A fit in
labour is not an indication for Lscs unless in status

« Delivery should take place in a hospital

e Continue AEDs in labour

 Epidural anaesthesia is safe in women with epilepsy

» Benzodiazepines if seizure not self-terminating (lorazepam 4mg 1v, diazepam
10-20mg rectally or 1v)

 Seizures are more common intrapartum and postpartum due to sleep depri-
vation, reduced drug absorption, and hyperventilation.

Postnatal care

* Give baby vitamin k Img 1v to reduce haemorrhagic disease of the newborn

 Avoid early discharge: stay in hospital for 24 hours when seizure risk highest

« Strategies for avoiding dropping the baby during a seizure ie changing the
baby on the floor

* Encourage breastfeeding

 Gradually reduce AeD dose back to pre-pregnancy levels

 Discuss contraception (high-dose oral contraceptives if on enzyme inducers).



Respiratory disease in pregnancy

Oxygen demand increases significantly in pregnancy, due to raised metabolic
rate and consumption. Tidal volume increases more than respiratory rate. Ar-
terial p0O, increases, and pCO, falls, along with bicarbonate, giving a compen-
sated respiratory alkalosis. This is normal. PEFR is unchanged in pregnancy,
along with Fevi. Breathlessness is a common symptom affecting 75% of wom-
en and is usually worse in the 3rd trimester.

Asthma is common, affecting up to 7% of women in pregnancy and is due to
reversible bronchoconstriction of airways from smooth muscle spasm, along
with inflammation and increased mucous production. Symptoms include
cough, breathlessness, wheeze, and chest tightness, often with a diurnal varia-
tion (worse at night and early morning). Coexistent atopy (hay fever, eczema)
is common. Diagnosis is based on history, >20% diurnal variation in PEFR for 3+
days/week during 2-week period, or >15% improvement in Fev; after inhaled
bronchodilators. For most women asthma remains unchanged or improved,
but it may worsen (especially if poorly controlled to start with). Severe and/
or poorly controlled asthma may result in fetal growth restriction and preterm
labour. Management should focus on preventing acute attacks. Follow British
Thoracic Society guidelines and use a stepwise approach. Most medication is
safe in pregnancy (but do not start leukotriene receptor antagonists). Remem-
ber to check inhaler technique and give smoking cessation advice. Asthma
attacks in pregnancy are rare due to endogenous steroid production; continue
usual medication and treat as for non-pregnant patient. In ppH use prostaglan-
din F2a with caution unless life-threatening haemorrhage.

Pneumonia is no more common than in non-pregnant women, but has a
higher mortality rate, especially with varicella zoster pneumonia. Smokers,
those with chronic lung disease and the immunosuppressed are more at risk.
Symptoms often start with a dry cough, progressing to productive, fever,
rigors, breathlessness and pleuritic chest pain. Listen for coarse crackles on
auscultation and look for signs of consolidation. Take FBc, U&E, CRP, sputum
culture, ABG, and cxr (very small dose of radiation—a fraction of the maximum
dose allowed in pregnancy). Management: Maintain O, sats >96%, ensure
hydrated, arrange chest physiotherapy and give antibiotics (amoxicillin 500mg
TDs or clarithromycin 500mg BD). Severe pneumonia requires 1v treatment
with cefuroxime 15g Tbs + clarithromycin 500mg Bp. Treat for 7 days. Call
for help if adverse features: RR >30/min, sats <92% or p0O, <8kPa, systolic BP
<90mmHg, acidosis; bilateral or multiple lobe involvement on cxr.

Tuberculosis (T8) is on the increase in the uk, Europe, and America partly due
to HIv+ve patients having higher susceptibility. In the uk, ethnic minority wom-
en in pregnancy are most commonly affected. Onset is insidious, with cough,
haemoptysis, weight loss, and night sweats, and may cause coarse crackles in
the upper lobes and lymphadenopathy. Diagnosis is confirmed on sputum for
acid-fast bacilli, but culture takes 6 weeks. The Mantoux test is not affected by
pregnancy. Congenital infection via placenta is rare. Refer to a respiratory phy-
sician. Treat with rifampicin, isoniazid (plus pyridoxine), and pyrazinamide and/
or ethambutol. Infectious until 2 weeks of treatment. The baby should be given
the Bce % isoniazid in high-risk cases. Encourage breastfeeding.

Cystic fibrosis (cF) has improving life expectancy (41 years at present), so
pregnancy is more common. Prenatal genetic counselling is important and
paternal screening should be carried out. Obstetric care jointly with cF physi-
cians, dietician, and physiotherapist. Optimize status pre-pregnancy. Cardiac
echo, admit for O, if sats <90%, and treat infections aggressively. Increased
risk of 1UGR due to hypoxia therefore growth scans every 4 weeks from 28
weeks. Maintain high-calorie diet and screen for cbm. Aim for vaginal delivery
but limit second stage (increased risk of pneumothorax).
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Connective tissue diseases in pregnancy

Rheumatoid arthritis is usually alleviated by pregnancy (but exacerbations
may occur in the puerperium). Methotrexate use is contraindicated (terato-
genic); sulfasalazine may be used (give extra folate). Azathioprine use may
cause 1UGR and penicillamine may weaken fetal collagen. Non-steroidal anti-
inflammatories can be used in the first and second trimesters but are not rec-
ommended in the third as they can cause premature closure of the ductus
arteriosus and late in pregnancy have been associated with renal impairment
in the newborn. Anti-tumour necrosis factor TnNF-alpha therapies have not
shown problems; but experience is limited.* Congenital heart block is a rare
fetal feature. Deliver babies with heart block as below for sLE.

Systemic lupus erythematosus sLe exacerbations are commoner in preg-
nancy and the puerperium. Most are mild to moderate involving skin, but
those with renal involvement and hypertension may deteriorate and are
prone to pre-eclampsia. Of those with sLE glomerulonephritis and a creatinine
>130pmol prior to conception only 50% achieve a live birth. Pre-eclampsia,
oligohydramnios, and 1uGR may occur. Both hydralazine and methyldopa can be
used in pre-eclampsia.

Planned pregnancy should be embarked on after 6 months' stable disease
without requiring cytotoxic suppression. Disease suppression may be main-
tained with azathioprine and hydroxychloroquine. Aspirin 75mg daily should
be started prior to conception and continued throughout pregnancy, and the
fetus should be carefully monitored.

Rarely, the fetus is affected by maternal antibodies that cause a self-limiting,
sunlight-sensitive rash (usually face and scalp) for which no treatment is re-
quired; or anti-Ro or anti-La antibodies irreversibly damage the fetal heart
conduction system causing congenital heart block (~65% require a pacemak-
er). Deliver by caesarean or monitor fetal blood gases in labour.

Mothers requiring =7.5mg daily prednisolone in the 2 weeks before delivery
should receive hydrocortisone 100mg/6h 1v in labour.

Antiphospholipid syndrome Those affected have antiphospholipid anti-
bodies (lupus anticoagulant and/or anticardiolipin antibodies on 2 tests taken
>8 weeks apart) £ past arterial thrombosis, venous thrombosis, or recurrent
pregnancy loss. It may be primary, or follow other connective tissue disorder
(usually sLE in which it occurs in 10%). Outcome: Untreated, <20% of pregnan-
cies proceed to a live birth due to 1st trimester loss or placental thrombosis
(causes placental insufficiency, leading to 1uer and fetal death).

Regular fetal assessment (Doppler flow studies and us for growth) is re-
quired from 20 weeks as appropriate obstetric intervention can substantially
increase the number of live-born babies.

Management: Affected women are treated from conception with aspirin
75mg daily and heparin eg enoxaparin 40mg sc/24h from when fetal heart
identified (~6 weeks). Those who have suffered prior thromboses receive hep-
arin throughout pregnancy. See p32.

Postpartum, use either heparin or warfarin (breastfeeding contraindicated
with neither) as risk of thrombosis is high.

Pregnancies in those with sLE (especially with renal disease) and antiphos-
pholipid syndrome require specialist management.



Hypertension in pregnancy

Bp falls in early pregnancy until 24 weeks due to a fall in vascular resistance.
Stroke volume then increases after this time, leading to a rise in 8p. It tends to
fall again after delivery (often leading to an improvement and tricking doctors
into stopping antihypertensives too early) peaking again at day 3-4 postpar-
tum. Remember to use the correct cuff size—using a small cuff on a large arm
leads to a falsely elevated reading. Automated Bp monitors tend to under-re-
cord Bp; best practice is to use a sphygmomanometer. Hypertensive disorders
in pregnancy account for a significant proportion of maternal morbidity and
mortality due to stroke, as well as neonatal problems from iatrogenic pre-
maturity. »A 8P of >160/110 in pregnancy is a medical emergency (p48-9). If
proteinuria develops, this is super-imposed pre-eclampsia (p48).

Chronic hypertension affects 3-5% pregnancies and pre-dates the pregnan-
cy. Women who develop hypertension before 20 weeks' gestation or have a high
booking Bp (130-140/80-90mmHg) are more likely to have chronic hypertension.
These women have a higher risk of developing pre-eclampsia (double if on treat-
ment), fetal growth restriction, and placental abruption. If it is a new finding,
exclude other causes of hypertension (coarctation, renal artery stenosis, other
renal disease, rarely Cushing's syndrome, Conn's, and phaeochromocytoma).
Preconception: Ace inhibitors, A2a blockers, and thiazide risk congenital ab-
normality so change these pre-conception to labetalol or methyldopa. Antena-
tal: Ensure suitable antihypertensive is being used (above). Aim for Bp <150/90
(140/90 if end-organ damage), but with diastolic =80. If hypertension is second-
ary to another disorder involve a specialist in hypertensive disorders. Give as-
pirin 75mg/24h/po from conception until the baby is born. Admit if 8P >160/110.
Fetal us every 4 weeks from 28 weeks to assess fetal growth, amniotic fluid
volume, and umbilical artery Dopplers. If fetal activity is abnormal, arrange
cardiotocography (cte). Aim for induction of labour around the eop. Intrapar-
tum: During labour, monitor 8P hourly if 8P <159/109, continuously if =160/100. If
severe hypertension does not respond to treatment, advise operative delivery.
Give oxytocin alone at 3rd stage of labour (ergometrine causes severe hyperten-
sion, risking stroke). Postnatally check 8P on days 1,2, and once on days 3-5and
at 2 weeks. Change methyldopa to another antihypertensive post delivery as
risk of postnatal depression. Avoid diuretics if breastfeeding (labetalol, ateno-
lol, metoprolol, captopril, and enalapril are safe).

Pregnancy-induced hypertension (pin) affects 6-7% of pregnancies. It is
defined as hypertension in the second half of pregnancy (8p >140/90) in the ab-
sence of proteinuria or other features of pre-eclampsia. There is an increased
risk of developing pre-eclampsia (15-26%) especially with earlier onset of hy-
pertension. Management: Assessment in secondary care, with urine testing for
proteinuria with automated reagent strip readings or urine protein/creatinine
ratio testing to rule out pre-eclampsia. Check urine and sp weekly if mild (8P
140/90-149/99) but start treatment eg with labetalol po if >150/100 and check
8P and urine twice weekly. If 8P =160/110 admit to hospital, measure p 4 times
daily and check urine daily and check FBc, u&E, AsT/ALT and bilirubin at presen-
tation and weekly. If hypertension is mild do 4-weekly fetal growth scans; if
severe and cannot stabilize on oral treatment make plans for delivery. Aim for
delivery after 37 weeks unless pre-eclampsia (p48) supervenes. During labour
continue antihypertensives, monitor 8p hourly (continuously if >160/110). If Bp
is outside target range despite antihypertensives (>160/110) advise operative
delivery. Continue antenatal antihypertensives postnatally (as above), reducing
treatment if Bp <130/80. Review at 2 and 6 weeks. If treatment is still needed at
6 weeks arrange review with specialist in hypertensive disorders.
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Thromboprophylaxis

Venous thromboembolism (vTE) is a leading cause of morbidity and mortality
in pregnancy in developed countries and is preventable. Tt includes deep vein
thrombosis (pvT) of the legs, pelvis, and pulmonary embolism (PE). Every woman
should have vTE risk assessed at booking, each antenatal admission, in labour, and
postnatally. Basic steps should also be taken to reduce vTe: avoid immobility and
dehydration (don't forget hyperemesis). Pregnancy alone is a risk factor due to
a combination of venous stasis, trauma to pelvic veins at delivery, procoagulant
changes to the clotting cascade (higher levels of factors x, viir, and fibrinogen,
reduced endogenous anticoagulation activity, and reduction in protein s activity).
These changes occur from early in the first trimester until 6 weeks postpartum.
LMwhs are drugs of choice in pregnancy and safer than unfractionated. If in doubt
as to whether a woman needs it, seek senior advice or refer to haematology.

Risk factors for vTe: High risk (give antenatal Lmwr prophylaxis): History of
> 1 vTE, unprovoked or oestrogen-related vTE, single provoked vTE + thrombo-
philia or family history, antithrombin 111 deficiency (30% risk of vTE in pregnan-
cy). Intermediate risk (consider antenatal LmwH prophylaxis): Thrombophilia
but no vTE, single provoked vTE, medical comorbidities eg cancer, inflammatory
conditions, significant cardiac or respiratory conditions, sL, sickle cell disease,
nephrotic syndrome, 1v drug user, any antenatal surgery. Other risk factors:
if 3 or more consider antenatal prophylaxis: age >35, obesity, parity 3 or more,
smoker, large varicose veins, current infection, pre-eclampsia, immobility, dehy-
dration, multiple pregnancy, assisted reproduction techniques.

Indications for LmwH thromboprophylaxis: See list for vTE risk factors.
For any woman requiring antenatal LmwH it must be given 6 weeks postpar-
tum. Any woman undergoing emergency Lscs need 7 days' postpartum LMwH.
If other risk factors are also present it may need to be given for longer. Other
postpartum risk factors include mid-cavity or rotational instrumental delivery,
postpartum haemorrhage and blood transfusion. Check local trust guidelines.
Often the postnatal drug chart or notes will have a colour-coded vTE risk assess-
ment which will help you assess need for thromboprophylaxis.

Dosing of Lmwh depends on body weight. Enoxaparin 40mg sc/24h 50-90kg,
60mg sc/24h if 91-130kg, 80mg/24h if 131-170kg. Postnatally, enoxaparin can be
given as soon as possible as long as no ongoing postpartum haemorrhage, and
>4h since epidural sited or removed.

Thrombophilia in pregnancy

Thrombophilia is the tendency to increased clotting and there are many un-
derlying causes. Whether or not women need antenatal LmwH depends on
presence of other risk factors and expert advice. Factor v Leiden (4% popula-
tion) increases risk 5-8 times if heterozygote and 10-34 times if homozygous.
Protein ¢ deficiency (0.3% population) risk increased by 2-4.8 times. Protein
s deficiency (2% population) increases risk 3.2 times. Antithrombin 111 defi-
ciency (002%) increases risk 4.7-10 times. 6202104 prothrombin gene muta-
tion (1% population) increases risk 3-10 times in heterozygotes and 26 times
in homozygotes. Acquired thrombophilia is lupus anticoagulant % cardiolipin
antibody and increases risk of both arterial and venous thrombosis.

Screening of women should occur if there is a past history of vTe and should
be carried out when the woman is not pregnant. Those with a family history
or those with second trimester pregnancy loss and early onset pre-eclampsia.

Further reading

RCOG (2015). Reducing the Risk of Venous Thromboembolism during Pregnancy and the Puer-
perium (Green-top Guideline No. 37a). London: Rco6.

RCoG (2015). Thromboembolic Disease in Pregnancy and the Puerperium: Acute Management.
(Green-top Guideline No. 37b). London: rRcoc.



Venous thromboembolism

»This is a medical emergency and is one of the leading causes of maternal
morbidity and mortality in the uk. vTE can happen in any trimester and oc-
curs in 1-2:1000 pregnancies. Symptoms may be atypical; pvT is 3 times more
common than pe and a bvT will lead to PE in 16% of untreated patients. Overall,
VTE is most common in the postnatal period.

Symptoms and signs of vTe Deep vein thrombosis: Leg swelling (left more
often than right), pain, redness. Look for swelling (2cm greater diameter than
other leg), tenderness, pyrexia, erythema, oedema, and in pelvic pvT lower ab-
dominal pain. wec count may be raised. Pulmonary embolism: Shortness of
breath, chest pain, haemoptysis. Think of PE in any collapsed pregnant or post-
partum woman. She may feel faint, have a raised Jvp, and also have symptoms
or signs of bvT. On auscultation there may be a pleural rub or fine crepitations,
but more likely no chest signs at all. She may be hypoxic with a raised respira-
tory rate. In massive PE there is hypoxia, low blood pressure, tachycardia, and
collapse leading to cardiac arrest.

Investigations should include FBc, U&E, LFTs, and a clotting screen. Thrombo-
philia screens may be falsely positive in pregnancy. If pe is suspected carry out
ABG (may be normal in 20% of those with PE), Eca (look for signs of right heart
strain), and cxr.

Imaging for pvT is compression or duplex us of the deep veins. If there is
high clinical suspicion of pvT or PE and investigations are negative, continue
treatment dose LwmH and repeat imaging in 1 week. Seek expert advice from
haematology in these cases. In P, if the cxr is normal, first arrange compres-
sion or duplex us of deep veins (if positive for pvT, PE can be presumed if chest
symptoms, and further radiation of chest avoided). If negative, go on to per-
form ventilation/perfusion lung scanning (v/q). If the cxr is abnormal, seek ad-
vice from radiology about imaging. Spiral cT or MR may be the recommended
next option.

D-dimers are tricky in pregnancy. Generally speaking, they are not helpful as
they are commonly raised due to changes in the coagulation system. However,
if they have been taken and are negative, a low level is likely to suggest no vTE.
A raised level means nothing.

Treatment should start as soon as there is clinical suspicion of vTe and only
stopped once it is ruled out. Massive pe necessitates immediate expert help.
The woman may need thrombolysis or percutaneous catheter thrombus frag-
mentation. Embolectomy can only be carried out in centres with cardiothorac-
ics. Consider unfractionated heparin (loading dose 50001u then 1000-20001u/h.
Take blood for ApTT 6h post loading dose, aiming for 1.5-2.5% laboratory con-
trol value. LmwH is more effective and safer than unfractionated heparin. Treat
twice daily eg enoxaparin or dalteparin—see BNF and local guidelines. Refer
to haematologist for follow up—they will want anti-xa activity measuring 3h
post injection to ensure correct dosage. Continue anticoagulation for 6 months
and 6 weeks postpartum. Consider switching to warfarin post-delivery (safe
in breastfeeding). Remember that in the next pregnancy, the woman needs
thromboprophylaxis throughout, and for 6 weeks postpartum. During labour
LMwH should be stopped. Keep well hydrated. Avoid regional anaesthesia (spi-
nal/epidural) until at least 12h after last dose of prophylactic, and 24h after
therapeutic LmwH. Wait >4h until epidural catheter removed until next dose,
and do not remove catheter until >12h after last dose. Those at high risk on
stopping anticoagulation: consider unfractionated heparin; can also consider
1ve filter.
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Ante/perinatal infection 1

Investigating rash in pregnancy® Rashes can be either infectious or non-
infectious. Investigate maculopapular rashes for rubella and parvovirus B19
(p142) (both can infect the fetus) and measles. Also consider causes of rash
such as Streptococcus, meningococcus, Epstein-Barr virus, and syphilis.

Measles is unfortunately on the increase due to reduced numbers of people
having the MMR vaccine. Measles in pregnancy can be dangerous, leading to
mortality and severe morbidity from encephalitis and pneumonia. It is an RNA
paramyxovirus, spread by respiratory droplets and is highly infectious. Incu-
bation is 9-12 days, with the infectious period 2-5 days before and after the
rash develops. Symptoms include fever, generalized maculopapular erythema-
tous rash, Koplik's spots (pathognomonic, see pl42). Look for cough, coryza,
and conjunctivitis as well as corneal scarring. Diagnosis is on serology with
paired samples in the acute and convalescent phase (10-14 days later). 1gm in
serum is positive >4 days but <1 month after the rash, and viral RNA in saliva.
Measles in pregnancy is associated with fetal loss and preterm delivery, but
not congenital infection or abnormality. If maternal rash appears 6 days pre-
or post-delivery, give human normal immune globulin immediately after birth
or exposure, to prevent neonatal subacute sclerosing panencephalitis.
Rubella Childhood vaccination prevents rubella susceptibility and routine
antenatal screening finds those needing postpartum vaccination (avoid preg-
nancy for 1 month: vaccine is live). Spread is by respiratory droplets, with an
incubation period of 14-21 days. Symptoms (pl42) are absent in 50%. The fetus
is most at risk in the 1st 16 weeks' gestation. 80% of fetuses are affected if ma-
ternal primary infection is in the 1st 12 weeks of gestation: <5% are affected
if infection is after 16 weeks. Risk of fetal damage is much lower (<5%) with
reinfection. Cataract is associated with infection at 8-9 weeks, deafness at 5-7
weeks (can occur with 2nd-trimester infection), cardiac lesions at 5-10 weeks.
Other features: purpura, jaundice, hepatosplenomegaly, thrombocytopenia,
cerebral palsy, microcephaly, 104, cerebral calcification, microphthalmia,
retinitis, growth disorder. Miscarriage or stillbirth may occur. If suspected in
the mother seek expert help. Take antibody levels 10 days apart and look for
1gM antibody 4-5 weeks from incubation period or date of contact. If infec-
tion is confirmed in the Ist trimester, Top is offered without invasive prenatal
diagnosis.

Cytomegalovirus (cmv) In the uk, cMv causes more motor and cognitive im-
pairment than rubella. Maternal infection is mild (or t 1°, lymphadenopathy,
rash & sore throat). Up to 5:1000 live births are infected; with primary mater-
nal infection, 40% fetuses are infected irrespective of gestation. Of these, 90%
are normal at birth of which 20% develop late and usually minor problems. Of
the 10% symptomatic babies, 33% will die and 67% have long-term problems.
cmv-associated congenital defects include 1uer, microcephaly, hepatospleno-
megaly and thrombocytopaenia, jaundice, chorioretinitis. Later-onset prob-
lems include motor and cognitive impairment and sensorineural deafness. A
(Tricky; ask lab). Paired sera. Are 1gm and 1gG antibodies found? Amniocentesis
at >20wks + shell viral culture can detect fetal transmission. Also do throat
swab, urine culture, and baby's serum after birth. Reducing exposure to tod-
dlers’ urine (the source of much infection) in pregnancy limits spread. ng: re-
activation of old cmv may occur in pregnancy; it rarely affects the baby. One
way to know that +ve serology does not reflect old infection is to do serology (or
freeze a sample) pre-pregnancy.

Toxoplasmosis 40% of fetuses are affected if the mother has the illness (2-
7:1000 pregnancies); the earlier in pregnancy the more the damage but the
lower the transmission rate. Symptoms are similar to glandular fever. Fever,
rash, and eosinophilia also occur. If symptomatic, the cNs prognosis is poor.



Diagnose by reference laboratory 196 and 1gm tests. Maternal, R, (Royal Col-
lege regimen): Start spiramycin promptly in infected mothers, eg 1.5g/12h
pPo. In symptomatic non-immune women test every 10 weeks through preg-
nancy. If infected, consider amniocentesis to see if the fetus is infected. If the
fetus is infected, give the mother pyrimethamine 50mg/12h as loading doses
on day 1, then Img/kg/day + sulfadiazine 50mg/kg/12h + calcium folinate 15mg
twice weekly all until delivery. Affected babies: (diagnose by serology—>90%
asymptomatic). Intracranial calcification, hydrocephalus, choroidoretinitis if se-
verely affected. Encephalitis, epilepsy, mental and physical developmental delay,
jaundice, hepatosplenomegaly, thrombocytopenia, and skin rashes occur. Treat
with 4-weekly courses of pyrimethamine, sulfadiazine, and calcium folinate x 6,
separated by 4 weeks of spiramycin. Prednisolone is given until signs of cns
inflammation or choroidoretinitis abate. Prevention: Avoid eating raw meat,
wash hands if raw meat touched, wear gloves if gardening or dealing with cat
litter, and avoid sheep during lambing time.

Parvovirus B19 is a DNA virus, spread by respiratory droplets with a 4-20-day
incubation period. 50% of women in the uk are immune. In pregnancy often
no symptoms occur, but may include 'slapped cheek' rash, a maculopapular
rash, fever, and arthralgia. Diagnosis is again on paired samples in the acute
and convalescent phases (>10 days apart). 1gm antibodies appear and 196
titres increase. Consequences in the woman herself are minimal unless she is
immunocompromised, in which case watch for sudden haemolysis requiring
blood transfusion. 30% fetuses are infected, causing fetal suppression of
erythropoiesis and cardiac toxicity. This leads to cardiac failure and fetal
hydrops. 10% of fetuses infected at <20 weeks' gestation will die. Parvovirus
is not teratogenic. Manage with serial us looking for signs of fetal anaemia
(fetal hydrops and abnormal middle cerebral artery dopplers). If the fetus
does develop anaemia, manage in a tertiary fetal medicine unit and consider in
utero red cell transfusion.

Intrauterine syphilis Maternal screening occurs (uk screen 55,700 to prevent
1 case. In some parts of London 2:1000 women are infected); if infection found,
treat the mother with benzylpenicillin 600mg/24h v daily for 10 days. ~%
are stillborn. Neonatal signs: rhinitis, snuffles, rash, hepatosplenomegaly,
lymphadenopathy, anaemia, jaundice, ascites, hydrops, nephrosis, meningitis,
tkeratitis, and nerve deafness. Nasal discharge exam: spirochetes; x-rays:
perichondritis; csF: t Monocytes and protein with +ve serology. Treatment:
Give benzylpenicillin 37mg/kg/24h v for 3 weeks.
Listeria Affects 6-15:100,000 pregnancies. Maternal symptoms: fever, shiv-
ering, myalgia, headache, sore throat, cough, vomiting, diarrhoea, vaginitis.
Miscarriage (can be recurrent), premature labour, and stillbirth may occur.
Infection is usually via infected food (eg milk, soft cheeses, paté). »Do blood
cultures in any pregnant patient with unexplained fever for =48h. Serology,
vaginal and rectal swabs do not help (can be commensal). See oHem p409.
Perinatal infection usually occurs in 2nd or 3rd trimester. 20% of affected
fetuses are stillborn. Fetal distress in labour is common. An early postnatal
feature is respiratory distress from pneumonia. There may be convulsions,
hepato-splenomegaly, pustular or petechial rashes, conjunctivitis, fever, leuco-
penia. Meningitis is commoner after perinatal infection. Diagnose by culture of
blood, csF, meconium, and placenta. Infant mortality: 30%. Isolate baby (noso-
comial spread can occur). Treat with ampicillin 50mg/kg/6h 1v and gentamicin
3mg/kg/12h 1v until 1 week after fever subsides. Monitor levels.

Further reading
Health Protection Agency (2011). Guidance on Viral Rash in Pregnancy. London: HPA.
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Ante/perinatal infection 2

Hepatitis B virus (HBv) All mothers should be screened for HBsAg. Carri-
ers have persistent HBsAg for >6 months. High infectivity is associated with
HBeAg SO anti-HBe antibodies are negative. Without immunization 95% of ba-
bies born to these mothers might develop hepatitis B, and 93% of the babies
would be chronic carriers at 6 months. If the mother develops acute infec-
tion in the mid- or 3rd trimester there is high risk of perinatal infection. Her
risk of death is 0.5-3%. Most neonatal infections occur at birth but some
(especially in the East) are transplacental; hence the seeming failure of vac-
cination in up to 15% of neonates adequately vaccinated. Most infected
neonates will develop chronic infection and in infected males lifetime risk of
developing hepatocellular cancer is 50%; 20% for Q. Most will develop cir-
rhosis, so immunization is really important. »Give immunoglobulin (200u
M) and vaccinate babies of carriers and infected mothers at birth. See pl5L
In uncomplicated hepatitis, HBv DNA is cleared, anti-core antibodies develop,
followed by anti-HBe antibodies with the decline and disappearance of HBeAg
and HBsAg at 3 months. Do serology of vaccinated baby at 12-15 months old. If
HBsAg-Vve and anti-HBs is present, the child is protected.

Hepatitis ¢ See p25.

Hepatitis E Risk of maternal mortality is t (25% if in 3rd trimester); death is
usually postpartum, preceded by fulminant hepatic failure, coma, and massive
PPH. 33-50% of babies become infected. A vaccine is being developed.

Herpes simplex (Hsv) Neonatal infection can cause blindness, 104, epilepsy,
jaundice, respiratory distress, pic, and death (in 30%, even if treated).

Prevalence of past (2°) Hsv infection is ~25% and recurrence in pregnancy
is not usually a problem thanks to maternal antibodies. If a mother develops
primary (first-ever) genital herpes in pregnancy, refer to a genitourinary clinic
to screen her (and her partners) for other infections and confirm it is 1°. If in
last trimester, give her oral aciclovir or valaciclovir + elective caesarean if 1°
infection within 6 weeks of her due date. Type-specific Hsv diagnosis: PCR.

If active 1° infection lesions at time of delivery, recommend Lscs, even if
membranes have ruptured up to 4h previously. If a mother with 1° lesions does
deliver vaginally, risk of infection to the baby is 41%, so give mother (by 1v1in
labour) and newborn high-dose aciclovir (p200; do pcr at birth). Try to avoid
fetal blood sampling, scalp electrodes, and instrumental delivery. Neonatal in-
fection usually appears at 5-21 days with grouped vesicles/pustules on a red
base, eg at the presenting part or sites of trauma (eg scalp electrode) + perio-
cular and conjunctival lesions. Non-vesicular rashes also occur.

Varicella zoster If mothers develop chickenpox near delivery, aim for deliv-
ery after 7 days, give babies varicella immune immunoglobulin (vzic) at birth
and monitor for 28 days; and treat with aciclovir if neonate develops chicken-
pox. Babies of non-immune mothers also need vzic if contacts in 1st 7 days
of life. Earlier in pregnancy, if women with no personal history of chickenpox
have had significant (eg 15min) chickenpox contact; check blood for varicella
antibodies; if none, give vzic, and manage as still potentially infectious 8-28
days later and notify doctor if develops rash. Women developing chickenpox
in pregnancy should avoid contact with pregnant women, and have oral aci-
clovir 800mg 5xdaily po for 7 days if >20wks pregnant if presenting within 24h
of rash. Hospitalize if chest, cNs symptoms, dense/haemorrhagic rash, or im-
munocompromized. Fetal varicella syndrome (Fvs) complicates ~1% fetuses of
mothers infected at 3-28 weeks of pregnancy by reactivation in utero. Fvs fea-
tures: skin scarring, eye defects (microphthalmia, chorioretinitis, cataracts),
neurological abnormalities (microcephaly, cortical atrophy, 104, bowel and
bladder sphincter disturbances). Refer to fetal medicine specialist for detailed
us at 16-20wks, or 5wks post-infection.i



Chlamydia trachomatis Associations: low birthweight, premature mem-
brane rupture, fetal death. ~30% of infected mothers have affected babies.
Conjunctivitis develops 5-14 days after birth and may show minimal inflamma-
tion or purulent discharge. The cornea is not usually involved. Complications:
Chlamydia pneumonitis, pharyngitis, or otitis media. Tests: Special swabs are
available but may be unreliable. See p285. Treatment: Local cleansing of eye
+ erythromycin 12.5mg/kg/6h po for ~3 weeks eliminates lung organisms. Give
parents/partners erythromycin®® or azithromycin 1g po single dose.

Gonococcal conjunctivitis Occurs within ~4 days of birth, with purulent
discharge and lid swelling, £ corneal hazing, corneal rupture, and panophthal-
mitis. Note, 50% will also have concurrent chlamydial infection. Treatment:
Infants born to those with known gonorrhoea should have cefotaxime 100mg/
kg 1 stat, and chloramphenicol 0.5% eye-drops within 1h of birth. For active
gonococcal infection give benzylpenicillin 50mg/kg/12h v and 3-hourly 0.5%
chloramphenicol drops for 7 days. Isolate the baby.

Ophthalmia neonatorum This is purulent discharge from the eye of a neo-
nate <21 days old. There are many causes: chlamydiae, herpes virus, staphylo-
cocci, streptococci, pneumococci, E coli. Tests: Swab for bacterial and viral
culture, microscopy (look for intracellular gonococci), and chlamydia (eg im-
munofluorescence). Treat gonococcus and chlamydia as above; other infec-
tions with neomycin drops or ointment (allows chlamydia detection—not so
with chloramphenicol).

Clostridium perfringens Suspect this in any complication of illegal ter-
mination of pregnancy and when intracellular encapsulated Gram +ve
rods are seen on genital swabs. It may infect in utero deaths or any other
anaerobic site (eg haematomas). Signs: Endometritis=septicaemia/
gangrene=myoglobinuria=renal failure=death. Treatment: eSurgically
debride all devitalized tissue ¢Hyperbaric o, ¢High-dose 1v benzylpenicillin
(erythromycin if serious penicillin allergy). The use of gas gangrene antitoxin is
controversial. Seek expert help.

TB All babies born into households with T8, to immigrant mothers from areas
with a high T8 prevalence, or who will travel to such areas should have Bca
(Bacillus Calmette-Guérin) vaccination after birth, 0.05mL intradermally at
deltoid's insertion: 0.03mL if using a multiple puncture gun. Babies not vac-
cinated in hospital are unlikely to be vaccinated in the community.*® Give other
vaccinations as usual, avoiding the Bca vaccinated arm for 3 months. Separate
babies from mothers with active or open T8 until she has had 2 weeks of R
and is sputum -ve. Bca vaccinate the baby and treat with isoniazid until he or
she has a +ve skin reaction (Mantoux). Consider cxr in pregnant women with
cough, fever, or weight loss. Encourage breastfeeding.

Group B Streptococcus (cBs)

GBS is a common bowel commensal carried by up to 20% of women vaginally.
There is no screening for it in the uk but it may be found on routine high
vaginal swabs or on urine culture. Neonatal risks include severe, early-onset
infection which has 20% mortality, presenting as pneumonia, meningitis, and/
or septicaemia.

In labour give all women 1v antibiotics if: e+ve 6Bs high vaginal swab at any
time in pregnancy ¢ Any baby previously infected with 6as ¢ Any documented
6Bs bacteriuria in this pregnancy e Gestation <37wks ¢ Any intrapartum fever o If
awoman is Gas+ve (swab or bacteriuria), with prelabour rupture of membranes
at term, treat with eBs antibiotic prophylaxis and induce labour ¢ If culture re-
sult unknown and membranes are ruptured at term for >18h: 68s prophylaxis
(eg penicillin).* Give benzylpenicillin 3g 1v as loading dose then 15g 4-hourly
throughout labour. If penicillin allergic, give clindamycin 900mg 1v 8-hourly.

Obstetrics
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Abdominal pain in pregnancy

»With any pain in pregnancy think, is this labour? If pain is in the second half
of pregnancy, is this pre-eclampsia (p48)? »Women with chest, back, or epi-
gastric pain severe enough for opiates need full investigation: cardiac causes
(ECe, CXR, troponin, echocardiography, cT angiography + cT/MRI chest scan).
Abdominal pain may be from ligament stretching or from symphysis pubis
strain. In early pregnancy remember miscarriage (p260) and ectopics (p262).
Abruption The triad of abdominal pain, uterine rigidity, and vaginal bleeding
suggests this. It occurs in between 1in 80 and 1in 200 pregnancies. Fetal loss
is high if >50% of placenta affected. A tender uterus is highly suggestive. us
is poor at diagnosis—rely on clinical signs. A live viable fetus merits rapid de-
livery as demise can be sudden. Prepare for pic, which complicates 33-50% of
severe cases, and beware ppH, which is also common. See p84.
Uterine rupture See p80.
Uterine fibroids For torsion and red degeneration, see p277.
Uterine torsion The uterus rotates axially 30-40° to the right in 80% of nor-
mal pregnancies. Rarely, it rotates >90° causing acute uterine torsion in mid
or late pregnancy with abdominal pain, shock, a tense uterus, and urinary
retention (catheterization may reveal a displaced urethra in twisted vagina).
Fibroids, adnexal masses, or congenital asymmetrical uterine anomalies are
present in 90%. Diagnosis is usually at laparotomy. Deliver by Lscs.
Ovarian tumours Torsion, rupture, see p280. Pyelonephritis See p27.

Appendicitis Incidence:~1:1000 pregnancies. It is not commoner in pregnancy
but mortality is higher (esp. from 20wks). Perforation is commoner (15-20%).
Fetal mortality is ~1.5% for simple appendicitis; ~30% if perforation. The ap-
pendix migrates upwards, outwards, and posteriorly as pregnancy progresses,
so pain is less well localized (often para-umbilical or subcostal—but right lower
quadrant still commonest) and tenderness, rebound, and guarding less obvious.
Peritonitis can make the uterus tense and woody-hard. »Don't delay surgery!—
laparotomy over site of maximal tenderness with patient tilted 30° to the left
by an experienced general surgeon (laparoscopy also appears to be safe).
Cholecystitis Incidence 1-6 per 10,000 pregnancies. Pregnancy encourages
gallstone formation due to biliary stasis and increased cholesterol in bile.
Symptoms are similar to the non-pregnant with subcostal pain, nausea, and
vomiting. Jaundice is uncommon (5%). us confirms the presence of stones.
The main differential diagnosis is appendicitis, and laparotomy or laparoscopy
is mandatory if this cannot be excluded. Surgery should be reserved for com-
plicated non-resolving biliary tract disease during pregnancy as in >90% the
acute process resolves with conservative management. For patients requiring
surgery, laparoscopic cholecystectomy can be a safe and effective method of
treatment, but miscarriage/preterm labour is a risk.

Rectus sheath haematoma Very rarely, bleeding into the rectus sheath and
haematoma formation can occur with coughing (or spontaneously) in late
pregnancy causing swelling and tenderness. us is helpful. A4 Abruption. Man-
agement: Laparotomy (or perhaps laparoscopy—nbut not in late pregnancy) is
indicated if the diagnosis is in doubt or if there is shock.

Pancreatitis in pregnancy is rare, but mortality is high (37% maternal; 5.6%
fetal). Diagnose by serum amylase.

Urinary tract infection See p27.

Gastroenteritis is common and symptoms may be severe. If otherwise well,
try and manage at home. Most settle with rehydration salts and rest. Always
think—could diarrhoea and vomiting be a symptom of severe sepsis (p40)?



&Pregnancy and obesity (Bm1 >30 at booking)

Maternal obesity is continually increasing in the developed world, such that
1lin 5 pregnant women are now obese in the uk. A normal body mass index
(BMm1) is 18.5-249, overweight 25-299, and obesity is defined as a Bm1 over 30.
Obesity is known to carry a higher risk of maternal death (p514).

»Ideally, women should lose weight to a healthy Bwm1 pre-pregnancy. The
woman should not diet as such once pregnant, but should be discouraged
to gain further weight and encouraged to eat a balanced diet, as well as
take regular exercise. Remember that 'eating for two' is a myth and calorie
intake only needs to increase a small amount from the 2nd trimester.

Maternal and fetal risks

Pregnancy-induced hypertension and pre-eclampsia is twice as likely, es-
pecially if there is excessive weight gain. Gestational diabetes is three times
more common. Venous thromboembolism is doubled. Other risks include
(subfertility), miscarriage, stillbirth, maternal cardiac disease, induction of
labour, failed induction, caesarean section, instrumental delivery, macroso-
mia, shoulder dystocia, 3rd- and 4th-degree perineal tears, difficulty siting
regional anaesthesia, higher risks during general anaesthetic, higher failure
rate of vBAc, wound infection, endometritis, chest infection, postpartum
haemorrhage, and higher rates of postnatal depression.

Management of a pregnant woman with obesity

2010 cmAcE/RcoG guidelines recommend:

* Referral for consultant-led care

¢ 5mg folic acid from 1 month before conception and for the first trimester to
prevent increased risk of NTDs

¢ Obese women are more prone to vitamin p deficiency so ensure they are
taking 10mcg vitamin b supplementation while pregnant and breastfeeding

 Screen for diabetes, eg oral glucose tolerance test (o6TT) at 24-28 weeks
and consider LmwH thromboprophylaxis for 7 days postnatally if one ad-
ditional thrombotic risk factor (p32)

* Mobilize all obese women early

« If women with Bm1 230 require caesarean section and if subcutaneous fat is
>2cm thick, suture that separately, to prevent infection

e Consider serial growth scans (sFH measurement may not be accurate)

e Women with smr >40 should always receive 7-day postnatal heparin proph-
ylaxis and Tep stockings whatever the mode of delivery. They should have an
antenatal consultation with an obstetric anaesthetist with an anaesthetic
plan made for labour and delivery, and need 3rd-trimester assessment to
plan manual handling requirements and provision of appropriate Tep stock-
ings. When in labour, inform anaesthetist. They should have continuous
midwifery care and should have an 1v sited early in labour. If operative
delivery is required, the attending anaesthetist should be a consultant (or
signed off obese-competent) obstetric anaesthetist.

Obstetrics




40

Obstetrics

Sepsis in pregnancy and the puerperium

Sepsis in pregnancy is one of the leading direct causes of maternal death in
the uk, with many caused by group A Streptococcus caught in the community.
The mortality rate of severe sepsis with organ dysfunction is 20-40%, reach-
ing 60% with septic shock. In the non-pregnant population, surviving sepsis is
clearly linked to its early recognition and treatment.

Definitions Sepsis: Infection plus systemic manifestations of infection.
Severe sepsis: Sepsis with sepsis-induced organ dysfunction or evidence
of tissue hypoperfusion. Septic shock: Persistent tissue hypoperfusion
despite adequate fluid replacement. Risk factors: Obesity, impaired glucose
tolerance/diabetes, impaired immunity, immunosuppressants, anaemia,
vaginal discharge, pelvic infection, history of group B Streptococcus, invasive
procedures such as amniocentesis, cervical cerclage, prolonged rupture of
membranes (more than 24 hours), group A Streptococcus infection in close
contacts, black or other ethnic minority group origin. Organisms: Lancefield
group A beta-haemolytic Streptococcus and e. coli are most common. Mixed
Gram-negative and Gram-positive organisms occur in chorioamnionitis.
Coliforms are associated with uTr, preterm prolonged rupture of membranes,
and cervical cerclage. Anaerobes such as Clostridium perfringens are less
common, with Peptrostreptococcus and Bacterioides predominating.

Clinical features Fever, rigors, diarrhoea or vomiting (may indicate endotox-
in production), rash (generalized maculopapular streptococcal rash or purpura
fulminans indicates toxic shock syndrome), abdominal or pelvic pain, offensive
vaginal discharge (smelly suggests anaerobes; serosanguinous Streptococ-
cus), productive cough and urinary symptoms.

Diagnostic criteria for sepsis ¢ Fever (>38°c) or hypothermia (<36°c) * Tachy-
cardia e Tachypnoea ¢ Systolic hypotension (<9Q0mmHg) or mean arterial pres-
sure <70mmHg ¢ Impaired mental state eSignificant oedema or positive fluid
balance eHyperglycaemia (plasma glucose >77mmol/v). Inflammatory mark-
ers: *Raised wce (>12x10%/1) but be aware that leucocytosis is common in la-
bour eLeucopaenia (<4x10°%/L) ecrp >7mg/L. Tissue perfusion: *Raised lactate
(>4mmol/L) eDecreased capillary refill or mottling. Organ dysfunction: * Arte-
rial hypoxaemia ¢Oliguria (<0.5mL/kg/h for 2h despite adequate fluid resusci-
tation) *Creatinine rise of >44pmol/L (severe sepsis if creatinine >176pmol/L)
*INR >15; APTT >60s  Thrombocytopaenia (platelets <100x10°/L) ¢ Hyperbilirubi-
naemia (>70umol/L) eIleus. »These signs are often unreliable in the pregnant
woman and develop late and far more rapidly than in the non-pregnant state.

Investigations Blood cultures are key—take before giving antibiotics. Other
cultures (eg throat, high vaginal swab, mid-stream urine) should also be taken
but should not delay therapy. Take FBc, U&E, CRP, LFTs and clotting as well as
serum lactate to guide management. An aBc will determine if there is hypoxia.
Do not delay imaging on the grounds of pregnancy.

Treatment Give 1v broad-spectrum antibiotics (eg piperacillin-tazobactam
4.59/8h) within 1h of recognition (fig 15: the 'Golden Hour of Sepsis')—see Box
for alternatives. If lactate >dmmol/L and/or hypotensive, give an initial fluid bo-
lus of 20mL/kg of crystalloid. Give vasopressors if BP does not respond to initial
fluid bolus; aim for mean arterial pressure (MaP) of >65mmHg. Oxygen should
be given. The woman may require central venous access. Immunoglobulin may
be helpful in severe streptococcal or staphylococcal infection if other therapies
have failed. It neutralizes exotoxin and inhibits production of tumour necrosis
factor and interleukins. It has no effect on endotoxins. Use the multidisciplinary
team and involve critical care outreach. Early consultant obstetrician, anaes-
thetic, and microbiologist review is recommended. Sepsis is associated with
preterm labour so warn the neonatal unit. If chorioamnionitis is suspected, ex-
pedite delivery.



Transfer to intensive care if ¢Persistent hypotension or raised lactate
suggesting need for inotropes ePulmonary oedema ¢The woman requires
mechanical ventilation or airway adjuncts ¢Decreased conscious level eRenal
dialysis ®Hypothermia e Uncorrected acidosis eMulti-organ failure. Some units
can manage high-dependency patients within the labour ward setting.

Fetal monitoring Continuous fetal monitoring in labour is recommended
(neonatal encephalopathy and cerebral palsy is increased with intrauterine
infection). If the mother is pyrexial, the fetus will be about a degree hotter
leading to uncomplicated fetal tachycardia. Fetal blood sampling may be less
reliable and results valid for a significantly shorter time period than usual due
to increased fetal metabolic rate. Spinal and epidural anaesthesia should be
avoided and general anaesthesia used for caesarean section. If preterm deliv-
ery is anticipated, consider giving maternal corticosteroids. Unless the source
of sepsis is intrauterine, stabilize the woman first. At delivery of the baby, take
arterial and venous cord blood gases.

Choice and limitations of antibiotic therapy

e Cefuroxime: Associated with c. difficile; no cover for MRsA, Pseudomonas,
Or ESBL

e Metronidazole: Anaerobic cover only

* Co-amoxiclav: No MRSA or Pseudomonas cover, concern about increased
risk of necrotizing enterocolitis in neonates exposed in utero

e Clindamycin: Covers most streptococci and staphylococci. Switches off ex-
otoxin production. Not renally excreted or nephrotoxic. Useful in penicillin-
allergic patients.

e Piperacillin-tazobactam and carbapenems: Covers all except MRsA; renal
sparing

e Gentamicin: Nephrotoxic with abnormal renal function; requires regular
monitoring of levels after 3 doses.

Obstetrics

Sepsis in the puerperium The source is most commonly the genital tract
and uterus, resulting in endometritis. Don't forget mastitis and breast abscess.
Check caesarean and episiotomy wounds. If the degree of pain appears
beyond clinical signs, consider necrotizing fasciitis. Organisms include group
A Streptococcus, E. coli, Staphylococcus aureus, Streptococcus pneumoniae
and MRsA. Signs to look for are fever, rigors, diarrhoea, breast engorgement,
abdominal pain, offensive vaginal discharge, cough, urinary symptoms, delay
in uterine involution, heavy or offensive lochia (postpartum vaginal blood
loss), lethargy, and reduced appetite. Investigate and treat as previously. The
neonate may require treatment with 1v antibiotics, especially if the mother is
infected with group A Streptococcus.

-
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Fig L5 The Golden Hour of Sepsis. b
© Charlotte Goumalatsou.

Further reading
RCOG (2012). Bacterial Sepsis in Pregnancy (Green-top Guideline No. 64a). London: Rcoc.
RrcoG (2012). Bacterial Sepsis following Pregnancy (Green-top Guideline No. 64b). London: Rcoc.
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Pelvis and head

The ideal pelvis This has a rounded brim, a shallow cavity, non-prominent
ischial spines, a curved sacrum with large sciatic notches, and sacrospinous
ligaments >3.5cm long. The angle of the brim is 55° to the horizontal, the Ap
diameter at least 12cm, and transverse diameter at least 13.5cm. The sub-
pubic arch should be rounded and the intertuberous distance at least 10cm.
A clinically favourable pelvis is one where the sacral promontory cannot be
felt, the ischial spines are not prominent, the subpubic arch and base of su-
praspinous ligaments both accept 2 fingers, and the intertuberous diameter
accepts 4 knuckles when the woman is examined.

The true pelvis Anteriorly there is the symphysis pubis (3.5cm long) and
posteriorly the sacrum (12cm long). See fig L6.

Zone of inlet: Boundaries: Anteriorly lies the upper border of the pubis,
posteriorly the sacral promontory, laterally the ileopectineal line. Transverse
diameter 13.5cm; AP diameter 11.5cm.

Zone of cavity: This is the most roomy zone. It is almost round. Transverse
diameter 13.5cm; AP diameter 12.5cm.

Zone of mid-pelvis: Boundaries: Anteriorly, the apex of the pubic arch; poste-
riorly the tip of the sacrum, laterally the ischial spines (the desirable distance
between the spines is >10.5cm). Ovoid in shape, it is the narrowest part.
Zone of outlet: The pubic arch is the anterior border (desirable angle >85°).
Laterally lie the sacrotuberous ligaments and ischial tuberosities, posteriorly
the coccyx.

Head terms The bregma is the anterior fontanelle. The brow lies between
the bregma and the root of the nose. The face lies below the root of the nose
and supraorbital ridges. The occiput lies behind the posterior fontanelle. The
vertex is the area between the fontanelles and the parietal eminences.
Moulding The frontal bones can slip under the parietal bones which can
slip under the occipital bone so reducing biparietal diameter. The degree of
overlap may be assessed vaginally.

Presentation Relevant diameter presenting

Flexed vertex Suboccipitobregmatic 9.5cm
Partially deflexed vertex Suboccipitofrontal 10.5cm
Deflexed vertex Occipitofrontal 11.5cm
Brow Mentovertical 13cm
Face Submentobregmatic 9.5cm

Movement of the head in labour (normal vertex presentation)

1 Descent with increased flexion as the head enters the cavity. The sagittal
suture lies in the transverse diameter of the brim.

2 Internal rotation occurs at the ischial spine level due to the grooved gut-
ter of the levator muscles. Head flexion increases. (The head rotates 90°
if occipitolateral position, 45° if occipitoanterior, 135° if occipitoposterior.)

3 Disengagement by extension as the head comes out of the vulva.

4 Restitution: as the shoulders are rotated by the levators until the bis-
acromial diameter is anteroposterior, the head externally rotates the same
amount as before but in opposite direction.

5 Delivery of anterior shoulder by lateral flexion of trunk posteriorly.

6 Delivery of posterior shoulder by lateral flexion of trunk anteriorly.

7 Delivery of buttocks and legs.



Posterior fontanelle

Sagittal
suture

Anterior
fontanelle
(bregma)

1 Suboccipitobregmatic 9.5cm
flexed vertex presentation
2 Suboccipitofrontal 10.5cm
partially deflexed vertex
3 Occipitofrontal 11.5cm deflexted vertex
4 Mentovertical 13cm brow
5 Submentobregmatic 9.5cm face
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Sacrum

Coccyx Outlet

FigLé Pelvic diameters vs fetal head.

‘Life forced her through this gate of suffering.' DH Lawrence, Sons and Lovers.



a4

Obstetrics

Fetal monitoring in labour 1

Fetal monitoring in labour aims to detect signs of fetal compromise and is car-
ried out either by intermittent auscultation (1a) or by continuous cardiotoco-
graph (cT6) , also known as electronic fetal monitoring (EFm). Approximately
10% of cerebral palsy is due to intrapartum hypoxia. Uterine contractions
restrict the blood supply to the fetus, especially those in the second stage. A
healthy, well-grown fetus with a good reserve should withstand labour, but
one that has started to decompensate pre-labour (for example, in absent or re-
versed end diastolic flow in umbilical artery Dopplers, p13) is unlikely to manage
the stress of regular contractions and reduction in blood supply.

Intermittent auscultation (1a) with Doppler us (Sonicaid™) for a full minute
after a contraction in low-risk women:

o Every 15min in 1st stage,

« Every 5min throughout 2nd stage.

If abnormality noted or intrapartum problems occur, start cte monitoring.

Electronic fetal monitoring/continuous cardiotocograph is carried out
for certain maternal and fetal risk factors which, if present, increase the risk
of fetal compromise in labour (see Box). It results in higher rates of interven-
tion and operative delivery (instrumental and Lscs) without a convincing re-
duction in rates of cerebral palsy. cT6 is sensitive but not specific in detecting
fetal hypoxia: a fetus with an abnormal cte will be hypoxic (acidotic) on fetal
blood sampling (FBs) 50% of the time. The interpretation of cTa is probably
another factor, and doctors and midwives working on the labour ward should
undergo yearly cTe training with regular group teaching to maintain skills. The
monitoring itself is carried out either through an abdominal probe (us) or via
a fetal scalp electrode (Fse, producing a fetal ece). FSE is a metal clip or tiny
screw in direct contact with the fetus and is useful if there is doubt about
the source of the heartbeat, poor contact of the abdominal probe, obesity,
and very mobile women but requires ruptured membranes. When FsE is used,
some centres have the facility to measure the fetal ece sT waveform (sTaN)
which can reduce the need for F8s and instrumental delivery, but not caesar-
ean section. Like FBs, STAN should be approached with caution in any woman
with fever.

Indications for electronic fetal monitoring

« Induction of labour

 Post-maturity (>42 weeks)

* Previous LsCS

» Maternal cardiac problems
 Pre-eclampsia or hypertension
 Prolonged rupture of membranes >24h

* Prematurity <37 weeks

¢ Diabetes of any type

* Antepartum or intrapartum haemorrhage
* Small for gestational age

* Oligohydramnios

* Abnormal umbilical artery Dopplers

* Multiple pregnancy

* Meconium-stained liquor

* Abnormal lie (eg breech)

* Oxytocin augmentation

e Epidural anaesthesia

* Pyrexia

* Abnormality heard on intermittent ausculation




Terms used to describe the c16

The language used should be standardized and you may be asked to describe a
trace using 'bRr ¢ BRAVADO'. This useful mnemonic is broken down as follows: or,
determine risk; why is the woman having erm? ¢ for contractions; how many
in 10 minutes? BrRA meaning baseline rate; v for variability, 4 for accelerations,
pecelerations, and overall (normal, non-reassuring, abnormal).

Baseline rate is the average level of the fetal heart rate when any accelera-
tions or decelerations have been excluded. It appears as a straight-ish line
between other features on the trace. Normal is 100-160bpm. Bradycardia is a
baseline of <100bpm; tachycardia >160bpm can be associated with maternal
fever. BR >180bpm is abnormal.

Variability is thought of best as the 'bandwidth' of the baseline. Take a small
square on the cT6; each one should contain a variation in FHR of >5bpm. Re-
duced variability is <Sbpm (but this can be normal if <30min and can happen
when the baby is sleeping). Other causes of reduced variability include fetal
hypoxia, malformation, magnesium, and prematurity <28 weeks.

Accelerations are an upward spike of >15bpm for >15 seconds. They are a
reassuring feature and commonly occur when the fetus is moving.

Decelerations appear as downward spikes of >15bpm for >15 seconds. These
may be a normal feature of labour, and how concerning they are depends on
the shape of them, and when they appear relative to a contraction. Early de-
celerations mimic the shape and timing of the contraction and are caused by
head compression. They are therefore seen in breech presentation in labour
and the second stage. Late decelerations reach their nadir after the peak of
the contraction has passed and are a sign of acidosis especially with other
abnormal features. Shallow decelerations together with reduced variability
represent an abnormal trace that warrants intervention. Typical variable
decelerations are v-shaped with shoulders on either side, and are associated
with cord compression and are not usually associated with hypoxia. Atypical
variables have loss of shouldering, last >60s, >60 beats from the baseline, may
be slow to recover, be a'w' shape, and lose variability within the deceleration.
They may be a sign of fetal hypoxia. See figs 1.7-1.11 on p46-7.

Classification of c1c

Baseline |Variability |Decelerations Accelerations
(bpm) (bpm)
Reassuring  {100-160 >5 None or early Present
Non-reassuring |161-180 <5 for Variable decelerations

30-90min  {for >50% contractions
for >90min, taking <60s
to recover, or drop
from BR of >60 beats, or
taking >60s to recover,

for <30min
Abnormal <100 <5 for Late decelerations
>180 >90min >50% contractions for
>30min
Single prolonged

deleration >3min

NICE 2014. Intrapartum care: 6190

Normal: All four features are in the reassuring category.
Non-reassuring: One non-reassuring feature, but the rest reassuring.
Abnormal: Two or more non-reassuring or one abnormal feature.
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Fetal monitoring in labour 2

Improving a cte Correct any possible insults: left lateral position to shift
weight off maternal vessels and correct cord compression; 1v fluids if hypoten-
sive after epidural or dehydrated; reduce or stop oxytocininfusion if contracting
>5:10 (5 contractions in 10min) or bradycardia.

Fetal blood sampling is used to improve the specificity of cTe in detecting
fetal hypoxia. It should be taken when the trace is abnormal, unless immedi-
ate delivery is required (eg bradycardia >3min, suspected Lscs scar rupture).
FBs involves taking a small sample of blood from the fetal scalp. The woman is
placed in the left lateral position and a speculum with a light attached placed
against the fetal scalp. A small scratch is made on the fetal scalp and fetal blood
collected in a capillary tube and analysed in a blood gas machine. The woman
ideally should be at least 4cm dilated with ruptured membranes. If s fails, the
baby should be delivered as soon as possible—by Lscs if not fully dilated. Do not
attempt FBs/FsE if the woman has suspected 17p, any blood-borne viruses and
use with caution in pyrexia. In units where stanis used (p44) a normal F8s result
is required prior to this method of EFM commencing when the cTa is abnormal.
* Normal pH: >7.25 (repeat in 1h if cT6 remains abnormal)
* Borderline pH: 721-724 (repeat in 30min if cT6 remains abnormal)
e Abnormal pH: <720 (immediate delivery).
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Fig 1.7 Normal cTe. All characterisitics (see p45) are within normal limits.

Reproduced from Sarris et al, Training in Obstetrics and Gynaecology (2009) with permission
from OUP.
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Fig 1.8 Significantly reduced variability (almost a pencil line). This can be normalin
sleep-cycling but if >90min is ominous; can also occur with narcotic agents.
Reproduced from Sarris et al, Training in Obstetrics and Gynaecology (2009) with permission
from OUP.
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Fig 1.9 Typical variable decelerations. Note the presence of shouldering on either

side of the deceleration, and the clear 'v' shape. These are usually a sign of cord

compression, head or eyeball compression during labour and are due to a fetal

reflex and are not ominous.

Reproduced from Sarris et al, Training in Obstetrics and Gynaecology (2009) with permission
from Oxford University Press.
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Fig 110 Sinusoidal pattern which if >10min can indicdate fetal anaemia but if
<10min could be due to thumb-sucking.
Reproduced with permission from periFACTS 0B/GYN Academy.
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Fig L11 Abnormal cT6 with reduced variability and atypical variable decelerations.
There is loss of shouldering, reduced variablity within the decel and some have a

'W' shape.
Reproduced from Sarris et al, Training in Obstetrics and Gynaecology (2009) with permission
from Oxford University Press.
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»»Pre-eclampsia

Pre-eclampsia is characterized by hypertension and proteinuria in pregnancy
and affects up to 5% of pregnancies. Tt is a multisystem disorder originating in
the placenta; the primary defect is failure of trophoblastic invasion of spiral ar-
teries leaving them vasoactive—properly invaded they cannot clamp down in
response to vasoconstrictors and this protects placental flow. Increasing Bp par-
tially compensates for this. Pre-eclampsia also affects hepatic, renal, and coagu-
lation systems. It develops after 20 weeks and resolves within 6 weeks of delivery.
Pre-eclampsia is a major cause of maternal morbidity (from cerebral haemor-
rhage, multi-organ failure, and adult respiratory distress syndrome) and mortal-
ity, as well as iatrogenic prematurity (the only cure is delivery of the baby). Risk
factors High risk: * Previous severe or early-onset pre-eclampsia (<20 weeks)
*Chronic hypertension (p31) or hypertension in previous pregnancy e Chronic
kidney disease ¢ Diabetes mellitus ¢ Autoimmune disease (sLg, antiphospholipid,
thrombophilia). Moderate risk: #1st pregnancy ¢=40y ¢ Pregnancy interval >10y
BMI 230kg/m? ¢ FH pre-eclampsia ® Multiple pregnancy sLow PAPP-A (p25) ¢ Uter-
ine artery notching on Doppler us at 22-24 weeks. If 1 high-risk or 2 moderate-
risk factors take aspirin 75mg/24h po from 12th week of pregnancy until delivery
to prevent pre-eclampsia. Fetal: Hydatidiform mole; multiple pregnancy; fetal
hydrops (eg rhesus disease). Effects of pre-eclampsia Plasma volume {; pe-
ripheral resistance t; placental ischaemia. If the Bp is >180/140mmHg microaneu-
rysms develop in arteries. pic may develop. Oedema may develop suddenly. The
liver may be involved (contributing to bic)—and HELLP syndrome may be present
with placental infarcts. Severe complications are eclampsia, HELLP syndrome
(p49), cerebral haemorrhage, IUGR, renal failure, and placental abruption.

Symptoms may be absent, especially with mild pre-eclampsia. Ask about
headache, flashing lights, epigastric or right upper quadrant pain, nausea and
vomiting, and swelling of face, fingers, and lower limbs. Signs may include preg-
nancy-induced hypertension, proteinuria, epigastric or right upper quadrant
tenderness, brisk reflexes, >2 beats of clonus, confusion, fits, placental abrup-
tion, 1uGR and stillbirth. Investigations Protein-creatinine ratio (Pcr) >30mg/
mmol; raised serum uric acid, thrombocytopaenia, prolonged PT&APTT, raised
creatinine, anaemia if haemolysis (LbH raised), abnormal LFTs (particularly
transaminases), fetal growth restriction, oligohydramnios, notching of uterine
arteries on Doppler, abnormal umbilical artery Dopplers.

Management depends on disease severity. All women with pre-eclampsia
should deliver on a labour ward. NICE recommends admission of all women
with pre-eclampsia, but units are increasingly managing mild disease as out-
patients. Mild pre-eclampsia: 8P 140-149/90-99mmHg. Urine pcrR >30mg/
mmol is diagnostic in the presence of hypertension and does not need to be
repeated—it is not reflective of severity of pre-eclampsia. 4-hourly Bp; twice-
weekly bloods to monitor renal function, LFTs, FBc. Fetal growth scans every 2
weeks. Do not start antihypertensives unless sp >150/100mmHg. 1oL after 37/40.
Moderate pre-eclampsia: Bp 150-159/100-109mmHg. Admit to hospital until
delivery. Measure 8P 4-hourly; check bloods 3 times per week; fortnightly fe-
tal growth scans, and twice-daily cte. Start antihypertensives. Aim for 1oL at
37/40. Severe pre-eclampsia: 8P >160/110, or symptoms/signs (eg clonus), or
end-organ damage. Call for senior help from obstetrics, anaesthetic and mid-
wifery staff. Stabilize Bp with antihypertensives eg nifedipine 10mg po twice
30 min apart. If 8P still remains high, start v antihypertensives (labetalol or hy-
dralazine). Prophylactic magnesium sulphate 4g 1v loading dose then1g 1v/hour.
Bloods every 12-24h. Maintain strict fluid balance, catheterize, give steroids for
fetal lung maturity and if >34 weeks deliver. For women <34 weeks, time delivery
according to senior advice but will generally need to be once woman is stable,
but ideally within 24-48h.



»This is an obstetric emergency. It is a tonic—clonic seizure + pre-eclamp-
sia. It occurs in 1% of pregnancies diagnosed with pre-eclampsia.

»38% fit antenatally, 18% intrapartum, and 44% postnatally. It may be the
first presentation of pre-eclampsia. If death occurs it is usually due to cer-
ebral haemorrhage, HELLP, or organ failure.

»Call for help: senior obstetrics staff, senior midwives, anaesthetic registrar
and consultant, a scribe, and neonatal team should delivery be required.

»Don't forget to manage airway, breathing, circulation, and 1v access. Con-
tinuously monitor maternal oxygen saturation, and Bp.

»Magnesium sulfate is used to prevent and treat seizures. Give 4g 1v over
5-10min then 1g/h for 24h. Treat further fits with 2g bolus.

»Repeated seizures should be treated with diazepam and intracranial haem-
orrhage needs to be ruled out.

»Catheterize for hourly urine output (with urometer). HR, Bp, respiratory rate
and oxygen saturations every 15min. FBC, U&E, LFTs, creatinine, and clotting
studies every 12-24h.

»Stop magnesium sulfate 1v1 if respiratory rate <12/min or tendon reflex
loss, or urine output <20mL/h. Have 1v calcium gluconate ready in case of
Mgs04 toxicity: 1g (10mL) over 10min if respiratory depression.

»Restrict fluids to 80mL/h. Hourly urine output. Renal failure is rare.
Maintain fluid restriction until postpartum diuresis. Fluid restriction is
inappropriate if there is haemorrhage—may need cvp line for accurate as-
sessment.

»Monitor fetal heart rate with cta.

»Deliver once the mother is stable; vaginal delivery is not contraindicated
but Lscs is the quickest route as 1oL is likely to take a long time eg if pre-
term.

»Manage the third stage with oxytocin. Syntometrine® and ergometrine
are contraindicated due to risk of severe hypertension leading to stroke.

Treatment of hypertension Beware: automated 8p devices underestimate p.

»If BP >160/110mmHg or mean arterial pressure >125mmHg, use labetalol
20mg 1v increasing after 10min intervals to 40mg then 80mg until 200mg
total is given. Aim for Bp 150/80-100mmHg. Alternative is hydralazine 5mg
slowly/20min til 20mg given (unless pulse >120bpm ) after 500mL colloid 1v.

HELLP syndrome

This is a severe variant of pre-eclampsia and consists of Haemolysis, Elevat-
ed Liver enzymes, and Low Platelets. Pregnancies affected by pre-eclampsia
can develop HELLP in varying degrees, and liver enzymes usually rise first,
followed by a drop in platelets (may be severe) and then haemolysis. As with
pre-eclampsia, cure is with delivery of the fetus.

Symptoms are epigastric or right upper quadrant pain, nausea and vom-
iting, and dark urine due to haemolysis. The woman may have right upper
quadrant tenderness and raised Bp. It may be discovered after eclampsia.
Treatment is as for eclampsia and is an indication for delivery. Involve
the anaesthetist and senior help. Regional anaesthesia is contraindicated
if platelets <80, and if platelets are <50 and surgery is required, cover with
platelet transfusion.

Further reading
NICE (2010). The Management of Hypertensive Disorders during Pregnancy (c6107). London: NICE.
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Prematurity

»This is a leading cause of perinatal mortality and morhidity—5-10% hirths
but 50% of perinatal deaths.

Premature infants are those born before 37 weeks' gestation. Prevalence: ~6%
of singletons, 46% of twin, 79% of triplet or higher-order deliveries. About 1.4%
are before 32*° weeks—when neonatal problems are greatest. In 25%, deliv-
ery is elective (p62). 10% are due to multiple pregnancy; 25% are due to APH,
cervical incompetence, chorioamnionitis, uterine abnormalities, diabetes, poly-
hydramnios, pyelonephritis, or other infections. In 40% the cause is unknown,
but abnormal genital tract colonization (bacterial vaginosis) with ureaplasma
and Mycoplasma hominis is implicated, as either a risk factor or risk marker.
Risk factors are previous preterm birth, multiple pregnancy, cervical surgery
(eg LLETZ or cone hiopsy), uterine anomalies, pre-existing medical conditions,
pre-eclampsia, and TUGR.

Managing preterm rupture of membranes (Prom)

Admit for 48h (highest risk of preterm labour); rule out any evidence of cho-
rioamnionitis and sepsis. If there is evidence of chorioamnionitis, expedite de-
livery irrespective of gestation. Take T°, mMsu, and Hvs—using a sterile bivalve
speculum. Signs such as raised crp develop late and should not be relied upon.
Give corticosteroids for fetal lung maturity (see p51) and erythromycin 500mg
pPo aps for 10 days (reduces neonatal morbidity). In 80%, membrane rupture
initiates labour. The problem with the 20% who do not go into labour is bal-
ancing advantages of remaining in utero (maturity and surfactant t) against
the threat of infection (causes 20% of neonatal deaths after prom). Intrauter-
ine infection supervenes after membranes have ruptured in 10% by 48h, 26%
by 72h, 40% by >72h. If infection develops, take blood cultures and give 1v anti-
biotics (include cover for group B Streptococcus) and expedite labour (p62). The
risks to the fetus from prom are those of prematurity, infection, pulmonary
hypoplasia, and limb contractures. If labour does not occur spontaneously, dis-
charge after 48h and manage as an out-patient avoiding intercourse, tampons
and swimming, with weekly follow-up in the day unit for Fec and cre. Aim for
1oL after 34 weeks if cephalic.

Management of preterm labour In 50% contractions cease spontaneously.
Treating the cause (eg pyelonephritis) may help it cease. Give corticosteroids
(p51). Trials of tocolytic drugs have shown them to be of almost no clinical ben-
efit, and only nifedipine is associated with improvement of fetal outcome. It
is quite reasonable not to use tocolytic drugs; though they may be considered
desirable in certain circumstances eg to give time for corticosteroids to work,
or for in utero transfer. Consider transfer to hospital with nicu facilities. Check
presentation (breech more common with increasing prematurity). Check rac,
CRP, HVS, MSU. Speculum to rule out Prom, take fetal fibronectin (see p51) and
if no PROM gentle vaginal exam to assess dilatation. If in labour, give 1v an-
tibiotics to prevent 6Bs (eg benzylpenicillin 3g loading dose followed by 15g
4-hourly). Call paediatrician to attend to the baby at birth. See cord-cutting
recommendations on p51.

Tocolytics Absolute cr: chorioamnionitis, fetal death or lethal abnormality,
condition (fetal or maternal) needing immediate delivery. Relative cr: fetal
growth restriction or distress, pre-eclampsia, placenta praevia, abruption,
cervix >4cm. Atosiban (licensed in Europe) has fewer maternal effects, but
has not been shown to benefit the fetus. Nifedipine is as effective, and associ-
ated with less newborn respiratory distress and admission to intensive care.
Regimen: nifedipine 20mg po then 10-20mg/6-8h according to uterine activity
(unlicensed use). Use up to 48h. se: ¥ BP; headache; flushing; pulse t (transient);
myocardial infarction (very rare); c1: heart disease (use with caution in diabe-
tes, and multiple pregnancy as pulmonary oedema risk).



Fetal fibronectin is a protein not usually detected in vaginal secretions be-
tween 22 and 36 weeks. Tt is used to rule out preterm labour and is a bedside
test. Those with positive fFN have a 10% chance of preterm delivery and should
be admitted and given corticosteroids. Falsely positive if intercourse, signifi-
cant bleeding, speculum, or vaginal exam within 48 hours.

Glucocorticoids Dose: Betamethasone 12mg v with a 2nd dose 12-24h later
(or dexamethasone 6mg/12/h x4 doses).

These help fetal surfactant production, lowering mortality (by 31%) and com-

plications of rRps (pl118) by 44%. They also help close patent ductuses and protect

against periventricular malacia, a cause of cerebral palsy.

» Use in all women at risk of iatrogenic or spontaneous preterm birth between
~24*0 and ~34*¢ weeks.f.

o If growth restriction too, use up to 35 weeks.

o If risk at 2370-23*¢ weeks use only on senior advice.

e Use before all elective cs up to 38" weeks.

« Consider use at 35-36 weeks if delivery expedited for pre-eclampsia (NICE). '

o If diabetic, monitor glucose (may need admission and insulin infusion).

Benefit occurs within 24h. Repeat doses are not beneficial. A further ‘rescue’
dose is only recommended if the first course was given before 26 weeks and a
new obstetric indication arises.g.

Magnesium sulfate Studies show a neuroprotective effect if given antena-
tally for babies <34 weeks' gestation. It is estimated that 63 women will need
treatment to prevent one case of cerebral palsy. Australian draft national clini-
cal guidelines recommend a maternal loading dose of 49 1v over 20-30 minutes
followed by 1g/h maintenance infusion for up to 24h (or birth, if earlier), and
use if fetus <30 weeks' gestation.®

Delivery Babies delivered at <28 weeks' gestation should be delivered in a
room with temperature of 26°c, wrapped in food-grade plastic wrap or bag
without drying after birth and be placed under heat whilst stabilizing (keep
wrapped until temperature checked in nicu).® Older babies are wrapped in dry
towels. A 3min delay in cutting the cord, (if premature babies are vigorous and
not needing active resuscitation), and holding the baby 20cm below the introi-
tus, results in higher haematocrit levels, and reduces transfusion and oxygen
supplement requirements in premature babies, and reduces rates of intraven-
tricular haemorrhage, but increases the need for phototherapy.®

Prematurity, survival, and disability—the figures
e Cerebral palsy is present in 20% of surviving babies born at 24-26 weeks’
gestation (compared with 4% at 32 weeks) in a large French study.®

Viability thresholds for very premature babies have reduced by 1 week per
decade for the last 40 years. Survival before 22 weeks is very rare. In 1995, 1%
of babies born at 22-23 weeks survived to leave hospital, 11% at 23-24; 26%
at 24-25; 44% at 25-26. Of surviving babies born between 23-24 weeks two-
thirds had moderate or severe disability; by 25 to 26 weeks two-thirds had no
or only mild disability. These figures have lead to guidelines for consideration
of treatment at different gestations, eg not resuscitating babies of less than
22 weeks' completed gestation unless specifically requested by parents after
discussion with senior paediatrician; but normally admitting babies of >23
weeks' completed gestation to neonatal intensive care.*® The figures for Eng-
land, Wales, and Northern Ireland were that 58% of babies born at 24 weeks’
gestation survived the neonatal period, increasing to 77% at 25 weeks; (85% at
26 weeks; 92% at 27 and 28 weeks; 96% at 29 weeks; 97% at 33 weeks).®

Further reading

RrCoG (2010). Antenatal Corticosteroids to Reduce Neonatal Morbidity and Mortality (Green-top
guideline No.7). London: Rcoc.
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Small for gestational age (sca)

»All women should be assessed at booking for risk factors for the sGa fetus in
order to identify those at increased risk who require increased monitoring. At
booking, every woman should have a customized growth chart for sFH which
takes into account maternal age, parity, Bm, ethnicity and birthweights of pre-
vious children. A single srH measurement <10th centile or static growth should
prompt referral for fetal us (fig 112). Those women at high risk (see below)
should be referred for consultant-led care and have serial us measurement of
fetal size including umbilical artery Doppler from 26-28 weeks. Women with
3 or more minor risks factors should have uterine artery Doppler at 20-24
weeks, and if abnormal, serial growth scans. Identifying the sca fetus is im-
portant because they have a higher mortality (both intrauterine and neonatal),
higher incidence of cerebral palsy, and are more likely to have intrapartum
fetal distress, meconium aspiration, and emergency Lscs.

Definition Estimated fetal weight <10th centile for their gestational age
or abdominal circumference <10th centile. Placental factors: Abnormal
trophoblast invasion eg pre-eclampsia, infarction, abruption. Tends to cause
asymmetrical growth restriction with head sparing and reduced abdominal
circumference. Fetal factors: Genetic abnormalities especially trisomies 13,18,
and 21, and Turner syndrome; congenital anomalies and infection such as cmy,
rubella; multiple pregnancy.

Major risk factors ¢ Maternal age >40 « Smoker ¢ Cocaine use ¢ Previous
SGA baby © Previous stillbirth e Maternal/paternal sca e Chronic hypertension
e Diabetes ¢ Renal impairment ¢ Antiphospholipid syndrome e Heavy
antepartum bleeding ¢ Echogenic bowel ¢ Pre-eclampsia  Low Papp-A. Minor
risk factors ¢ Maternal age >35 ¢ Nulliparity ¢ Bm1 <20 ¢ 1vF ePregnancy-
induced hypertension.

Management Once a fetus is identified as saa, if the umbilical artery Dop-
plers are normal, growth scans should be carried out every 2-3 weeks. If
Dopplers remain normal, aim for 1oL at 37 weeks. If abnormal Dopplers and
preterm, delivery depends on other indices such as ductus venosus Doppler
(<32 weeks). If absent or reversed end-diastolic flow in umbilical artery Dop-
pler, consider delivery by Lscs. Offer corticosteroids for fetal lung maturity up
to 35%¢ weeks. Growth restricted fetuses are more susceptible to hypoxia and
even if Dopplers are normal, intervention rate in labour is higher. After birth,
temperature regulation may be a problem, so ensure a warm welcome and
encourage skin-to-skin contact with the mother. Neonates have little stored
glycogen so are prone to hypoglycaemia. Feed within 2h of birth Effects of
IUGR in adult life: As adults, higher risk of hypertension, coronary artery dis-
ease, type 2 diabetes, and autoimmune thyroid disease.

Large for gestational age
These are babies above the 95th centile in weight for gestation.

Causes Constitutionally large (usually familial—the largest 10% of the popu-
lation); maternal diabetes (p23); obesity is a major cause.

Labour and aftercare Large babies risk birth injury (see Shoulder dystocia,
p72) but 1oL does not reduce it. They are prone to hypoglycaemia and hypoc-
alcaemia. Polycythaemia may result in jaundice. They are also prone to left
colon syndrome: a self-limiting condition clinically mimicking Hirschsprung's
disease (p130) whereby temporary bowel obstruction (possibly also with
meconium plug) occurs.

Further reading
RrCoG (2013). The Investigation and Management of the Small-for-Gestational-Age Fetus (Green-top
Guideline No.31). London: RcoG.
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Fig L12 Customized antenatal growth chart. The sFH should follow the same cen-
tile throughout pregnancy. Deviation from this should prompt referral for a fetal

growth scan.
With permission from the Perinatal Institute, www.perinatal.org.uk.
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Postmaturity (prolonged pregnancy)

Definition Prolonged pregnancy is defined as that exceeding 42 completed
weeks of pregnancy.

Incidence 5-10% of pregnancies (30% if previous prolonged pregnancy).

Problems

o Intrapartum deaths 4 times more common

e Early neonatal deaths 3 times more common

e Increased rates of induction of labour and operative delivery
 Possible placental insufficiency

» Macrosomia (25% >4000g), shoulder dystocia, and fetal injury

* Fetal skull more ossified so less mouldable

* Increased meconium passage in labour (25-40%) (p73)

e Increased fetal distress in labour

e Increased caesarean rates for labours after 41 completed weeks.

Management Confirm epp. At 38-week visit discuss what is recommended
if spontaneous labour does not occur by 41 completed weeks, including mem-
brane sweep and induction. Arrange for visit at 41 weeks if not delivered.

1 Membrane sweep. On vaginal examination as much membrane is swept
from the lower segment as possible by a finger inserted through the cervix.
Tt is thought to induce natural prostaglandins. This may cause discomfort
and a little bleeding but may induce labour ‘naturally’. 8 women are mem-
brane swept for 1 formal induction avoided. Offer at 40- and 41-week visit in
nullips, at 41 weeks in multips.

2 A policy of induction after 41 completed weeks’ pregnancy does reduce fe-
tal death rate. Nice says to offer induction between 41*° and 42+° weeks.fk:
Induction is with vaginal prostaglandin followed by oxytocin (p62). After
induction, monitor the fetus in labour (p44). It is estimated that 500 induc-
tions are needed to prevent 1 perinatal death.

3 If the woman declines induction then arrange twice-weekly cte (p44), and
us estimation of amniotic fluid depth to try to detect fetuses who may be
becoming hypoxic. Doppler studies of cord blood flow may be used to look
for absent end-diastolic flow as a predictor of fetal compromise.

Signs of postmaturity in the baby : Dry, cracked, peeling, loose skin; decreased

subcutaneous tissue; scaphoid (hollow) abdomen; meconium staining of nails

and cord.



Maternal collapse

Immediate resuscitation is key. Broadly speaking, follow the Advanced Life
Support algorithm. Call for help, and put out a maternal collapse call via
switchboard (2222 in the uk). Senior staff including obstetric and anaesthetic
consultants and registrars, senior midwives, medical registrar, and neonatal
teams as well as a porter should come quickly.

Airway Open the airway with head tilt and chin lift.
Breathing Look for chest movement and listen for breath sounds.

Circulation Check carotids for pulse; if pulse present check Bp. If no pulse
and/or no breathing, put out cardiac arrest call and start cpr. cPr after 20
weeks should be carried out in left lateral position (place a wedge under the
woman or tilt the table). After 20 weeks, if no return of spontaneous circula-
tion after 5 minutes, perform Lscs. This is not to save the fetus—it is essential
for maternal resuscitation. In obstetrics, haemorrhage is a common cause of
collapse so check vaginally for bleeding.

Drugs Think of overdose, drugs to maintain circulation or to dissolve mas-
sive thromboembolism. Remember to check blood glucose to exclude hypo-
glycaemia.

Environment Avoid injury of the patient and staff, especially if defibrillating.
The history may help ascertain the cause. Check observations every 15 min-
utes and catheterize for urine output. Take blood for FBc, U&E, LFTs, coagula-
tion screen, uric acid (pre-eclampsia or eclampsia, p48-9), group and save, and
cross-match if suspicion or confirmed bleeding. Other investigations depend
on the suspected cause but may include ABG, CXR, v/ scan or CTPA, ECG, CT/
MRI brain. Anaesthetic and general medical colleagues are invaluable in these
situations especially if she has a cardiac arrest or is sick enough to require 1TU.

Causes of maternal collapse

Obstetric causes

e Massive obstetric haemorrhage: may be ante- or postpartum (p56&84)

e Eclampsia (p49)

e Intracranial haemorrhage (especially if preceding severe pre-eclampsia)

» Amniotic fluid embolism (p89)

e Uterine inversion causing neurogenic shock (p86)

« Post-surgical haemorrhage eg intra-abdominal following Lscs

e Severe sepsis (p40)

e Peripartum cardiomyopathy.

Non-obstetric causes

* Massive pulmonary embolism (p33)

e Pre-existing cardiac disease; never dismiss myocardial infarction as a pos-
sibility, or aortic dissection

 Anaphylaxis (check the drug chart; could it be latex allergy?)

e Stroke

* Meningitis

* Overdose

« Diabetic ketoacidosis; hypoglycaemia

* Has the woman been abroad? Think about malaria (p26).

Obstetrics
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»»Antepartum haemorrhage (ApH)

Genital tract bleeding from 24" wks' gestation complicates 3-5% of pregnan-
cies. Any bleeding in pregnancy is associated with increased perinatal mortality.
Severe bleeds can cause maternal death. Ask about domestic violence.
»Speculum examination is safe in placenta praevia.

Dangerous causes Abruption, placenta praevia, vasa praevia (here the baby
may bleed to death).

Other uterine sources: Circumvallate placenta, placental sinuses.

Lower genital tract sources: Cervical polyps, erosions and carcinoma, cervi-
citis, vaginitis, vulval varicosities.

Placental abruption Part of the placenta becomes detached from the uterus.
The outcome depends on the amount of blood loss and degree of separation.
It may recur in subsequent pregnancies (4%: 19-24% if twice). Associations
pre-eclampsia, smoking, 1UGR (p52), PROM (p58), multiple pregnancy, polyhy-
dramnios, t maternal age, thrombophilia, abdo trauma, assisted reproduction,
cocaine/amphetamine use, infection, non-vertex presentation. Bleeding may
be well localized to one placental area and there may be delay before bleeding
is revealed.

Consequences: Placental insufficiency may cause fetal anoxia or death. Com-
pression of uterine muscles by blood causes tenderness, and may prevent
good contraction at all stages of labour, so beware a ppH (which occurs in
~25%). Posterior abruptions may present with backache. There may be uterine
hypercontractility (>5 contractions per 10min). Thromboplastin release may
cause pic (10%). Concealed bleeding may cause maternal shock after which
beware renal failure and Sheehan's syndrome.

Placenta praevia (For terminology and complications, see p87.) The placenta
lies in the lower uterine segment. Bleeding is always revealed (fig 113).

Distinguishing abruption From placenta praevia

Shock out of keeping with visible loss :Shock in proportion to visible loss
Pain constant No pain

Tender, tense uterus :Uterus not tender

Normal lie and presentation {Both may be abnormal

Fetal heart: absent/distressed {Fetal heart usually normal
Coagulation problems Coagulation problems rare
Beware pre-eclampsia, pic, anuria Small bleeds before large

Note: the risk of PpH is increased in both conditions. The lower segment may
not contract well after a placenta praevia.

Management of aApH Admit (unless spotting which has stopped,
and the placenta is not low-lying). »If bleeding is severe, put up 1vi,
take bloods, and raise legs. Give 0, at 15./min via mask with reser-
voir. On admission, if shocked give fresh aABo Rh compatible or o Rh-ve
blood (eg 6u, 2 1vis) stat until systolic B> >100mmHg. Send blood for clotting
screen. Catheterize bladder; keep urine output >30mL/h. Call anaesthetist to
monitor fluids (cvp lines help). Summon expert help urgently. If bleeding is
severe, deliver—caesarean section for placenta praevia (sometimes for
abruption, or induction). Beware ppH (manage 3rd stage with Syntometrine®).

For milder bleeding, set up 1vi, do Hb, crossmatch, coagulation studies,
and u&e. Check pulse, BP, and blood loss regularly. Establish diagnosis (us of
placenta, speculum examination). If placenta praevia is the diagnosis, keep in
hospital until delivery (usually by caesarean section at 37-38 weeks). If pain and
bleeding from a small abruption settles and the fetus is not compromised the
woman may go home (after anti-p, if indicated; 6-weekly if recurrent bleeds),
but then treat as ‘high-risk’ pregnancy (serial scans). 1oL if ApH at term.
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(c) (d)

Fig 113 (a) Grade I placenta praevia, encroaches the lower segment but does not
reach the os. (b) Grade II placenta praevia reaches the os but does not cover it.
(c) Grade ITI placenta praevia partially covers the os and (d) Grade IV completely
covers the os. Placenta praevia may also be classified minor (a and b) or major (c

and d).
With permission from Angel RK Shere.
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Prelabour rupture of membranes at term

This is rupture of the membranes prior to the onset of labour in women at or
over 37 completed weeks' gestation. Tt occurs in 8-10% of term pregnancies.
Causes Mostly unknown; infection of the lower genital tract or amnion is
a known aetiological factor; polyhydramnios; multiple pregnancy; malpre-
sentation.

When there is prom risk of serious infection is increased (1% versus 0.5%
for women with intact membranes). 60% of women will go into spontaneous
labour within 24 hours. After 24 hours chorioamnionitis and endometritis are
more common, and the baby is more likely to be admitted to scsu.

Conservative management is appropriate up to 24 hours post membrane
rupture if the liquor is clear, the mother is well, and there are no fetal con-
cerns. She should regularly take her temperature, report to labour ward if any
change in fetal movements, colour or smell of liquor, and avoid sexual inter-
course.

Induction of labour If spontaneous labour has not commenced by 24h then
NICE recommends induction of labour.ft Vaginal prostaglandin is the pre-
ferred method of trying to induce labour eg prostaglandin E, gel 1-2mg for 6
hours followed by an oxytocin infusion if contractions have not started. Those
giving birth after 24h of ruptured membranes should deliver where there are
neonatal care facilities, and advised to stay in hospital for 12h after birth.
Routine prophylactic use of 1v antibiotics in labour is not recommended.
However, if there is clinical evidence of infection, 1v antibiotics should be
commenced and should include cover for group B Streptococcus with broad-
spectrum antibiotics. Take Hvs, send msu and blood cultures before starting
antibiotics. If induction of labour is declined: Offer advice from a senior
midwife or doctor. Monitor fetal heart rate at 1st contact and every 24h after
membrane rupture whilst the woman is not in labour. Ask her to report if
there are reduced fetal movements.
Indications for immediate induction of labour Group B Streptococcus
carriers; HIV carriers aiming for a vaginal delivery; signs of chorioamnionitis;
concerns regarding fetal movements; meconium-stained liquor; Herpes sim-
plex genital infection.
Management of the neonate Babies are most susceptible to infection
within 12h of birth. Observe at 1h, 2h, and then 2-hourly for further 10h. Ob-
servations should include general well-being, chest movement and nasal flare,
capillary refill, feeding, muscle tone, temperature, respirations, and heart rate.
If there is any suggestion of sepsis in the baby, call a neonatal care specialist.
Mothers should also be advised to report any health concerns about the baby
in the 1st 5 days of life.

Further reading
NICE (2008). Induction of Labour (cG70). London: NICE
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Normal labour

‘Labour is one of the shortest yet most hazardous journeys humans make in
their lifetime.” From the 1st trimester, the uterus has Braxton Hicks contrac-
tions (ie non-painful ‘practice’ contractions, eg to <15mmHg pressure; in labour
pressure is ~60mmHg). They are commonest after 36 weeks.

Normal labour (fig 114) ~60% of births are normal and need no intervention.
Normal labour occurs after 37wks' gestation and results in spontaneous vagi-
nal delivery of the baby within 24h of the onset of regular spontaneous contrac-
tions. Tt is often heralded by a 'show’, ie a plug of cervical mucus and a little
blood as the membranes strip from the os (membranes may then rupture).

The first stage of labour Latent phase: There are painful, often irregular
contractions, the cervix initially effaces (becomes shorter and softer) then
dilates to 4cm. Established phase: reqular contractions with dilatation from
4cm. A satisfactory rate of dilatation from 4cm is 0.5cm/h. The 1st stage gen-
erally takes 8-18h in a primip, and 5-12h in a multip. During the first stage
check maternal Bp, and T° 4-hourly, pulse hourly; assess the contractions every
30min, their strength (you should not be able to indent the uterus with the fin-
gers during a contraction) and their frequency (ideally 3-4 per 10min, lasting
up to Imin). Note frequency of bladder emptying. Offer vaginal examination
eg every 4h to assess the degree of cervical dilatation, the position, and the
station of the head (measured in cm above or below the ischial spines) and
note the degree of moulding and caput (p42). Note the state of the liquor (p73).
Auscultate fetal heart rate (if not continuously monitored), by Pinard or Dop-
pler every 15 min, listening for 1 min after a contraction. For fetal monitoring,
see pd4.

The second stage Passive stage is complete cervical dilatation but no push-
ing. This is seen particularly in women with epidural anaesthesia where 1-2
hours of passive stage is recommended to reduce the instrumental delivery
rate. In active stage, maternal pushing uses abdominal muscles and the Vals-
alva manoeuvre until the baby is born (see Movement of head in labour, pA2).
Discourage supine maternal position in 2nd stage. Encourage mother to adopt
a comfortable position. Check Bp and pulse hourly, T 4-hourly, assess contrac-
tions half-hourly, auscultate for Imin after a contraction every 5min, offer vag-
inal examination hourly, and record urination during 2nd stage. If contractions
wane, oxytocin augmentation may be needed.

As the head descends, the perineum stretches and the anus gapes. Expect
birth within 3h from active 2nd stage in primips (refer to obstetrician if not
imminent at 2h); expect birth within 2h in a multip (refer if birth not imminent
at 1h). Prevent a precipitate delivery (and so intracranial bleeding) by pressure
over the perineum. 1-min delay in clamping the cord is recommended in vigor-
ous term babies. 3-min delay benefits premature babies (4 anaemia).®*

The third stage is delivery of the placenta. As the uterus contracts to a
<24-week size after the baby is born, the placenta separates from the uterus
through the spongy layer of the decidua basalis. It then buckles and a small
amount of retroplacental haemorrhage aids its removal.

Signs of separation: Cord lengthening = rush of blood (retroplacental haem-
orrhage) per vaginam = uterus rises = uterus contracts in the abdomen (felt
with hand as a globular mass). Physiological (natural) 3rd stage takes <lh.

Use of Syntometrine® (ergometrine maleate 500mcg v + oxytocin 5u 1m)
as the anterior shoulder is born decreases third stage time (to ~5min), and
decreases the incidence of ppH. It can precipitate myocardial infarction and is
contraindicated in those with pre-eclampsia, severe hypertension, severe liver
or renal impairment, and severe heart disease. If Bp not measured in labour
give just oxytocin. Examine the placenta to check it is complete.

»Is thromboprophylaxis needed? (p32)
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First stage of labour. The cervix Birth of the anterior shoulder.
dilates. After full dilatation The shoulders rotate to lie in the
the head flexes further and anteroposterior diameter of the
descends further into the pelvis. pelvic outlet. The head rotates

externally, 'restitutes’, to its
direction at onset of labour.
Downward and backward traction
of the head by the birth attendant
aids delivery of the anterior shoulder,
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During the early second
stage the head rotates at
the levels of the ischial spine

s0 the occiput lies in the (5

anterior part of pelvis. Birth of the posterior

In late second stage the shoulder is aided by lifting
head broaches the vulval ring the head upwards whilst
(crowning) and the perineum maintaining traction.
stretches over the head.

(3)
The head is born. The shoulders still lie
transversely in the midpelvis.

Fig 114 Normal labour.
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Induction of labour

~20% of uk labours are induced artificially, usually because it has been de-
cided that to remain in utero is relatively more risky for the fetus than to be
born, but in some it is because of risk to the mother. 75% of inductions are for
hypertension, pre-eclampsia, prolonged pregnancy, or rhesus disease. Other
indications are diabetes, previous stillbirth, abruption, fetal death in utero, and
placental insufficiency.

»Inducing mothers at 41+ weeks aims to reduce stillbirth rates.

Contraindications Malpresentations (including breech), fetal distress, pla-
centa praevia, cord presentation, vasa praevia, pelvic tumour eg cervical fi-
broid.

Cervical assessment When an induction is being planned the state of the
cervix will be assessed. If primips are induced with an unripe cervix (Bishop's
score <3, see TABLE) the rates of prolonged labour, fetal distress, and caesar-
ean section are increased. This is less marked in multips.

Maodified Bishop score 0 1 2
Cervical dilation (cm) 0 1-2 3-4
Length of cervix (cm) >2 1-2 <l
Station of head (cm above ischial spines) -3 -2 -1
Cervical consistency Firm Medium  Soft
Position of cervix Posterior  Middle Anterior

A score of >5 is favourable and if >7, induction with artificial rupture of mem-
branes should be possible, thereby avoiding prostaglandins. Induction of la-
bour is carried out using prostaglandin pee2 in the form of a 10mg/24h pessary
or vaginal gel 1-3mg 6-hourly. The fetus should be monitored on cTG prior to
prostaglandin use, and for 30min post-insertion. PGE2 may stimulate uterine
contractions or precipitate labour. Failed induction prompts reassessment of
the cervix by someone senior. If rupture of membranes is not possible, induc-
tion can be reconsidered 48 hours later or Lscs offered.

After artificial or spontaneous rupture of membranes (amniotomy), start
intrapartum fetal heart rate monitoring using cte (p4d). If the lig-
uor is clear, allow the woman to mobilize for 2-4 hours to al-
low spontaneous contractions to start. If she is not contracting
after this time, start oxytocin 1v in 09% saline using a pump system
(eg Ivac®). Infusions start at 1-4 milliunits (mMu) per min, increasing
every 30min until 4 contractions occur every 10min (usually at a rate of
4-10Mu/min: occasionally 20mMu/min may be needed).

Monitor the fetal heart and stop if fetal distress or uterine hyperstimu-
lation (>5 contractions in 10min with fetal compromise). Beware using
large volumes of 1v fluid (if >4 litres, there is risk of water intoxication—ie con-
fusion, seizures, and coma). Use standard strength solutions as per snvr. Induc-
tion of labour in a woman with a previous caesarean section is controversial
and senior advice should be sought due to the increased risk of scar rupture
with prostaglandins and oxytocin infusions. Misoprostol (a prostaglandin 1
analogue) Po or PV is as effective at cervical ripening and inducing labour as
pGeE2 and oxytocin. Oral route (eg 50mcg 4-hourly) has fewer problems with
uterine hyperstimulation.® nIce says only use this for labour induction after
intrauterine death.fte
Problems with induction ¢ Failed induction (15%) e Uterine hyperstimulation
(1-5%) *Iatrogenic prematurity ¢ Infection ¢ Bleeding (vasa praevia) e Cord
prolapse (eg with a high head at amniotomy) ¢ Caesarean section (22%) and
instrumental delivery rates (15%) are higher ¢ Uterine rupture (rare).
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Fig L15 Example of a partogram. It has a steep x/y gradient of ratio 1.1. Less steep
ratios (eg 21) may predispose to premature intervention, as does inclusion of the

‘latent’ phase on the partogram.
Reproduced from Collins et al, Oxford Handbook of Obstetrics and Gynaecology (2013) with
permission from Oxford University Press.
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Management of delay in labour

The first stage of labour is divided into two stages: the latent phase and the
active phase (p60). Adequate progress is that of 2cm dilatation per 4 hours of
active labour (also see partogram (fig 115) on p63). However, other markers
of progress are descent of the head and effacement of the cervix and these
should also be taken into consideration. There is no absolute time limit for
labour and progress is assessed dynamically throughout. The causes of poor
progress are described according to power, passenger, and passage; poor
uterine contractions (power) are the commonest cause; malpresentation or
malposition or a large fetus (passenger); inadequate pelvis (passage) or a
combination thereof.

Delay in 1st stage of labour This is <2cm/h dilatation in 4h in any woman; or

slowing in progress in 2nd or subsequent labours.

* Assess the woman: Review her notes and obstetric / past obstetric history

 Palpate her abdomen for lie, head palpable, and contractions

 Check fetal heart rate and colour of amniotic fluid (meconium, blood stained)

« Vaginal assessment of dilatation, effacement, caput, moulding, station of the
head, and position

* Does she need analgesia and rehydration?

* Management: Offer amniotomy and reassessment in 2 hours.

« If membranes are already ruptured, oxytocin infusion (to correct malposition
and/or inefficient uterine activity) and reassessment in 4 hours. 8 hours of
oxytocin may be needed before seeing a significant change. Start continuous
fetal heart rate monitoring with oxytocin infusion.

o If the woman is multiparous or has had a previous Lscs, get senior advice;
this is because oxytocin use in a multiparous uterus with no previous Lscs
is associated with increased rates of rupture. Oxytocin use in a woman at-
tempting vaginal birth after caesarean section also increases uterine rupture
(from 50:10,000 with spontaneous labour to 81000 with oxytocin and 24:1000
with prostaglandin).

o If there are fetal heart rate concerns, perform FBs prior to commencing oxy-
tocin augmentation.

o If there is slow progress after the above, consider Lscs.

« Offer epidural before starting oxytocin; also change maternal position to up-
right or left lateral if she is lying flat on her back!

Delay in 2nd stage of labour The active 2nd stage starts when the woman

starts pushing. There is delay in a primip if delivery is not imminent after 1

hour of active pushing. She should be reviewed and if progress is being made

and there are no fetal heart rate concerns she can push for up to 2 hours. If de-
livery not imminent at this point, she requires obstetric review for considera-
tion of instrumental delivery or Lscs. A multiparous woman requires review
after 1 hour of active pushing for consideration of instrumental delivery or

LSCS.

Causes of delay are as for delay in the first stage, but also maternal exhaus-
tion. For instrumental delivery, see p74.

Further reading
NICE (2014). Intrapartum Care for Healthy Women and Babies (c6190). London: NICE.



Pregnant women in the uk have a choice of giving birth at home, in midwifery-
led units (MLU), or in a hospital. For those women wanting a home or mLu birth,
they must have a low-risk pregnancy. Those women with risk factors are safer
having a hospital delivery. Overall, home birth now accounts for ~2% of births
in the uk, compared with 80% in the 1930s, but this varies significantly by area.
GPs in practice rarely provide care for home births, although this is more likely
inavery rural area.

Reasons to choose a home birth

* Own home where the woman is more likely to feel relaxed

e Fear of hospitals

e Continue care with a named midwife (labour wards are not staffed with
community midwives as a rule, whereas her community midwife would be
on call for her)

* Support from family members (hospitals limit the number of people allowed
to be in the labour room and/or present for delivery)

* Previous home birth

* Previous bad experience in a hospital setting or with a hospital delivery

* To avoid intervention.

If a woman is booked for a home birth

©29% change to consultant-led care (eg she develops a risk factor such as
hypertension, or the baby is scA)

*30% of nulliparous woman and 15% of multiparous women transfer to hospi-
tal in labour, mostly for slow progress or pain relief

 Should there be an acute complication such as fetal hypoxia or maternal
haemorrhage, the delay caused by transfer to hospital could lead to a worse
outcome

» Neonatal resuscitation facilities are more limited at home

* Overall, perinatal mortality is slightly increased

* Maternal mortality is the same

* Obstetric intervention is lower, even in women transferred to hospital (but
remember they are low risk and so at lower risk of intervention to start with)

¢ Apgar scores are higher with fewer neonatal respiratory problems.

Other things to consider include that the home environment is clean and that

there is easy access for an ambulance. Midwives at a home delivery usually

work as a pair, especially during the second stage.
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Pain relief in labour

»Pain relief in labour is our greatest gift to womankind; labour is painful, es-
pecially if it has been induced or is being augmented with oxytocin. In the an-
tenatal period, educating women on what to expect in labour, and the options
for pain relief, help to reduce fear. The ideal analgesia must be harmless to
mother and baby, must allow good maternal cooperation, and must not affect
uterine contractility or maternal mobility.

Non-pharmacological methods

Education about labour reduces fear; breathing exercises and relaxation tech-
niques teach the mother ways to cope with pain herself. The presence of a
supportive birth partner reduces the need for pain relief as well as interven-
tion. Acupuncture, homeopathy, and hypnosis may be helpful, but are not
offered by the NHs. Transcutaneous electrical nerve stimulation (Tens) is
safe and useful especially in shorter labours, and postpones use of stronger
analgesia. NICE does not recommend its use in established labour. A TENs ma-
chine is a small, battery-operated device that connects to electrodes, which
attach to the skin via self-adhesive pads. Water birth: Labouring in water
has been shown to reduce need for regional anaesthesia. It is recommended
by nice with the advice that water temperature be checked hourly and kept
<37.5°¢ to prevent maternal pyrexia. However, it is usually not possible for a
high-risk woman on continuous monitoring to labour in water due to technical
difficulties with cT6 equipment underwater. Newer machines have waterproof
attachments or remote monitoring facilities; not every room on a labour ward
has a birthing pool.

Pharmacological methods

Nitrous oxide (50% in 0, = Entonox®) can be inhaled throughout labour and
is self-administered using a demand valve. c1: pneumothorax. It has a short
onset of action and half-life, but se include nausea, vomiting and feeling faint.

Narcotic agents such as pethidine and diamorphine should be available in
all birth settings. They can provide limited pain relief during labour but may
have significant se for both mother (drowsiness, nausea, vomiting) and baby
(short-term respiratory depression, and drowsiness which may last several
days). They may also interfere with breastfeeding, and if given intramuscularly
or intravenously should be given with an anti-emetic. Narcotic analgesia is a
contraindication to entering the birthing pool within 2 hours of administration.
Pethidine 50-150mg 1v given with cyclizine 50mg 1M is most commonly used.
If regional anaesthesia is contraindicated (sepsis, low platelets, recent LMwH),
consider setting up a pcaA eg remifentanil, which is rapidly metabolized and
unable to cross the placenta—get anaesthetic advice.

Pudendal nerve block (sacral nerve roots 2, 3, and 4) uses 8-10mL of 1% lido-
caine (lignocaine) injected 1cm beyond a point just below and medial to the
ischial spine on each side. It is used with perineal infiltration for instrumental
delivery, but analgesia is insufficient for rotational forceps.

Local anaesthetic (lidocaine) infiltrated into the perineum is used before epi-
siotomy at the time of delivery, and before suturing vaginal tears.

Regional anaesthesia

Epidural analgesia (fig 1.16) Pain relief is by anaesthetizing pain fibres carried
by T10-s5. The woman should be fully consented before regional anaesthesia
is given due to the small complication rate. Epidurals are safe and offer effec-
tive analgesia. There is reduced maternal catecholamine secretion. Epidurals
can be regularly topped up (a catheter is left in the epidural space) and can
help lower BP in pre-eclampsia. Complications include failure to site, patchy
block, hypotension, dural puncture (<1:100) and post-dural puncture headache,
transient or permanent nerve damage (extremely rare), and increased risk of



operative vaginal delivery. Before siting an epidural, check platelet count is
>75%10°% insert wide-bore 1v access and gain consent. It can be inserted with
the woman sitting or lying on her side. Full aseptic technique must be followed
and L3/4 space is usually used. Once the epidural has been inserted, monitor
8P every 5min for 20min, and record block height and density. Continuous elec-
tronic fetal monitoring is required. It is not uncommon to see a fetal bradycar-
dia following epidural insertion due to maternal hypotension. Give 1v fluids—it
almost always recovers. Top-ups are required ~2-hourly. Recall anaesthetist if
inadequate pain relief within 30min. If the epidural is used for Lscs, remember
that the block will take longer to establish compared with spinal. Epidurals,
spinals, and tmwh: Wait 12h after heparin dose before inserting block or re-
moving catheter (24h if on therapeutic rather than prophylactic dose of hepa-
rin).&% Wait at least 4h after block siting before next dose of LMWH.

Combined spinal epidural (cse) anaesthesia gives quicker pain relief, with
the option of prolonging the anaesthesia with the epidural. ¢cse is sometimes
used to cover a caesarean section with the potential to take more time than
usual eg placenta praevia, or previous difficult surgery.

Spinal anaesthesia (fig 116) is used for most Lscs performed in the uk. They
are relatively easier to insert than epidurals, produce a reliably dense block but
because they are a single injection, may wear off if the procedure is prolonged
(>2h) and can cause more profound hypotension compared with epidural.

Epidural Posterior

needle longitudinal
ligament
Epidural space -
P P Subarachnoid
Spinal Space
needle
Dura

Fig 116 Epidural versus spinal regional anaesthesia.
Reproduced from Allman et al, Oxford Handbook of Anaesthesia (2011) with permission from
Oxford University Press.

Further reading
NICE (2007) Intrapartum Care: Management and Delivery of Care to Women in Labour. (NICE
Guideline ca55). London: NICE.
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Multiple pregnancy
Incidence"™ Twins: 3:200 pregnancies; triplets: 1:5000.

Predisposing factors Previous twins; FH of twins (dizygotic only); t maternal
age (<20yrs 6.4:1000, >25yrs 16.8:1000); induced ovulation and 1vr (1% of all uk
pregnancies of which 25% are =twins); race origin (1150 pregnancies for Japa-
nese, 1:23 in Nigerian Yoruba women). The worldwide rate for monozygotic (of
which 75% monochorionic ie shared placenta) twins is constant at ~4:1000.

Features Early pregnancy: uterus large for dates; hyperemesis. Later there may
be polyhydramnios. The signs are: >2 poles felt; a multiplicity of fetal parts felt;
2 fetal heart rates heard (reliable if rates differ by >10 beats/min). us confirms
diagnosis (at 11*°-13* weeks distinguishes monochorionic from dichorionic
twins by placental masses, lambda sign in dichorionic).

Complications during pregnancy e Polyhydramnios  Pre-eclampsia (10% in
singleton pregnancies; 30% in twins) ¢ Anaemia commoner (iron and folate
requirements increased) ® APH incidence rises (6% for twins vs 4.7% for single-
tons) from both abruption and placenta praevia (large placenta)  Gestational
diabetes ¢ Operative delivery.

Fetal complications Perinatal mortality t (81000 singletons; 36.7:1000 for twins;
731000 for triplets; 204:1000 for higher multiples). The main problem is prema-
turity. Mean gestation for twins is 37 weeks, for triplets 33 weeks. Growth re-
striction (p52) is commoner (growth rate=singletons until 24 weeks, may slow
thereafter). Malformation rates t x2-4, especially if monozygotic. Selective fe-
ticide (eg with intracardiac potassium chloride)* is best used before 20 weeks
in the rare instances where it is indicated. With monochorionic pregnancies,
placental vascular anastomoses may result in disparate twin size and one twin
acting as the 'donor' and the other the 'recipient' ie twin-twin transfusion
syndrome (T77s)%. Placental anastomoses can be ablated by laser coagulation
in utero. Rarely, a fetus dying in utero shrinks and mummifies (fetus papyra-
ceous) which may be delivered prematurely.

Complications of labour pPH (4-6% in singletons, 10% in twins). Malpresen-
tation is common (cephalic (Ce)/Ce 40%, Ce/breech (Br) 40%, Br/Br 10%, Ce/
transverse (Tr) 5%, Br/Tr 4%, Tr/Tr 1%). Vasa praevia rupture; cord prolapse
(0.6% singleton, 2.3% twins); placental abruption and cord entanglement (espe-
cially monoamniotic).

Management

e us at 11*9-13* weeks for viability, chorionicity, nuchal translucency, malforma-
tion: monthly from 20wks (2-weekly if monochorionic: membrane folding sug-
gests TT7s). Name twins eg left, right. Discordant growth of 225% (suggests
TTTs) indicates tertiary centre referral. Check Fec at 20-24 weeks. Give aspi-
rin >12wks if other risks for pre-eclampsia.

 High-risk pregnancy for consultant-led care.

* More antenatal visits, eg weekly from 30 weeks (risk of eclampsia t).

« Tell the mother how to identify preterm labour, and what to do.

o Offer elective birth at 37*°wks for uncomplicated dichorionic twins; at
36"°wks (+steroids p51), for uncomplicated monochorionic twins; at 35
weeks (+steroids) for uncomplicated triplets.it: Use 1v access in labour and
anaesthetist availability at delivery. Have paediatricians (one per baby) pre-
sent at delivery in case resuscitation needed (2nd twins have a higher risk of
asphyxia). Most women spontaneously deliver before these dates.

* Postnatal support groups for multiple pregnancy eg for breastfeeding.

Terminology Monochorionic twins or triplets share the placenta. If monoam-
niotic they share one amniotic sac; if di-amniotic there are 2 sacs, triamniotic,
there are 3. One placenta risks fetofetal transfusion, 1 sac risks entanglements.

1 In monochorionic twins, total cord coagulation is required to avoid haemorrhage from the co-twin into
the dying fetus. Potassium is c1 (could pass to other twin).”* Ethical and legal considerations are complex.



1vr babies, and psychological consequence of triplets

With >4 million 1vF babies born worldwide since 1978 it is apparent that there
are increased problems for pregnancy and offspring, not merely those of
multiple pregnancy.’”? These are:

 Multiple birth: affects 1 in 4 1vF pregnancies. Monozygotic twins are also
commoner. The rate of triplets was 5% pre-1vr rates by 1998 but are now
only twice, as only 2 embryos are implanted into women <40 years old.
Meta-analysis shows that 1 fresh embryo transfer with a frozen embryo
months later if unsuccessful gives as good results as 2 embryos transfer.”

* Older mother effects: so more pre-eclampsia, pregnancy-induced hyper-
tension, caesarean section delivery, and diabetes in the mothers (all of
which have implications for offspring).

e Donor egg problems: pregnancy-induced hypertension is 7.1 times more
common if nulliparous women receive donated eggs than for standard 1vr.

* Genetic defects: Beckwith-Wiedemann syndrome is 6 times commoner in
1vF babies and there is concern that intracytoplasmic sperm injection (icst)
techniques could encourage chromosomal abnormalities or cF in offspring
of men with azoospermia or oligospermia. Men with low sperm counts are
now screened for cF carrier status and chromosomal abnormalities before
referral for 1csI.

eLow birthweight is 1.75 times commoner for singleton 1vr babies com-
pared to naturally conceived babies (and very low birthweight 2.7-3 times
commoner). Part of this is due to prematurity, part to growth restriction.
Interestingly low birthweight is particularly correlated to the number of ges-
tation sacs at earliest scan, even if a baby ends up as a singleton. 1vF twins
are less commonly low birthweight compared to naturally conceived twins.
There is also some evidence to suggest a slightly higher rate of stillbirth.

« \asa praevia (p8) rates increased, possibly up to 1:300.*

* Prematurity is twice as common in 1vF singleton babies compared to those
naturally conceived, 3 times more common for prematurity <32 weeks.
Again it is commoner if there was originally >1 gestation sac. There is less
difference between 1vr and naturally conceived twins.

e Perinatal mortality is t 60% in 1vF conceived singletons (but natural con-
ception after delay t mortality x3 compared to quick conception).

e Abnormality rates are slightly increased (in singletons too).

Bringing up one child is difficult: twins are often very very difficult—but
triplets is more than very very very difficult—and are frequently a source
of significant psychopathology. Even 4 years after their birth, all mothers
in one triplets study” suffered from exhaustion and emotional distress. The
relationship with the children was often difficult (aggression and conflicts).
One-third of mothers had sufficient depression to require psychotropic medi-
cation, and one-third spontaneously expressed regrets about having triplets.
If triplets are reduced to twins in utero, subsequently one-third of mothers
will suffer emotional problems (persistent sadness and guilt) up to 1 year.
However, adjustment had occurred in ~90% by 2 years after birth.”s
Legislation in most developed countries is trying to limit the numbers of
embryos that may be implanted at 1vF in order to reduce higher-order preg-
nancies (already there has been a reduction by 25% since 1998). The uk current
practice is moving to single embryo transfer in mothers <35yrs.

Obstetrics
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Breech presentation

Breech presentation The commonest malpresentation: 40% of babies are
breech at 20 weeks, 20% at 28 weeks, but only 3% at term. In pregnancy, it is
normal for the buttocks to come to lie in the fundus. Causes and associations:
e Idiopathic e Uterineabnormalities eg bicornuate uterus, fibroids e Prematurity
e Placenta praevia ¢ Oligohydramnios e Fetal abnormalities eg hydrocephalus.
us may show the cause and influence the management.

Extended breech presentation is commonest (70%)—ie flexed at the hips but
extended at the knees. Flexed breeches (15%) sit with hips and knees both
flexed so that the presenting part is a mixture of buttocks, external genita-
lia, and feet. Footling breeches (15%) have the greatest risk of cord prolapse
(5-20%).

Diagnosis of breech presentation Try to diagnose antenatally, but 30%
present undiagnosed in labour. The mother may complain of pain under the
ribs. On palpation the lie is longitudinal, no head is felt in the pelvis, and in
the fundus there is a smooth round mass (the head) which can be ballotted, a
sensation akin to quickly sinking an apple in water. Ultimately the diagnosis is
made by us, or if the woman is labouring, feeling the breech vaginally.

External cephalic version (Ecv)/;—turning the breech by manoeuvring it
through a (usually forward), somersault. Turn the baby only if vaginal deliv-
ery planned, after 36-37 weeks. Success rate 40% primips, 60% multips.
ecv contraindications: * Placenta praevia  Multiple pregnancy (except deliv-
ery of 2nd twin) ¢ ApH in last 7 days  Ruptured membranes ¢ Growth restricted
babies ¢ Abnormal cte e Mothers with uterine scars, uterine abnormality
e Fetal abnormality ¢ Pre-eclampsia, or hypertension (risk of abruption is in-
creased). Monitor cTG (p44). Give anti-b (500u) to Rh-ve patients. Emergency
caesarean rate after ecv is 1:200.

Mode of delivery The risk of fetal hypoxia and birth trauma is increased with
vaginal delivery. Neonatal morbidity and mortality are increased irrespective
of mode of delivery, possibly due to higher risk of congenital abnormalities and
preterm babies being breech. Planned caesarean section may provide better
outcome for the fetus and evidence suggests that the neonate is less likely
to go to scBu. Most breeches are delivered by Lscs and as a result, there is
less experience with vaginal breech delivery. Evidence is less clear for pre-
term singletons and twins. (Rcoa recommends caesarean if 1st twin breech;
vaginal delivery if 2nd twin breech.) If vaginal delivery occurs, attendants ex-
perienced at breech delivery should be present. Contraindications to vaginal
breech include inexperienced clinician, footling or kneeling breech, estimated
fetal weight >3800 or <2000g, previous Lscs and hyperextended fetal neck .

Vaginal breech delivery Approach with a 'hands-off' technique: the baby
is not touched by the birth attendant until the scapulae are visible. Encour-
age the baby to remain so that the spine is anterior (may need to be gently
rotated). Once the scapulae are visible, hook the arms at the elbow; if arms not
visible, rotate the body in each direction to allow delivery of the arms. Allow
the body to hang and once the nape of the neck is visible, place two fingers
of the right hand over the maxilla, and two fingers from the left hand over
the occiput to flex the head (Mauriceau-Smellie-Veit manoeuvre). If this fails,
forceps are used to deliver the head. A neonatal doctor should be present for
a vaginal breech delivery because the most difficult and risky part is delivery
of the head.

»Check baby for hip dislocation at birth and by us at 6 weeks (t incidence):
also, if vaginal delivery, for Klumpke's paralysis (p750) and signs of cNs injury.



Other malpresentations/malpositions

Occipitoposterior position (op) In 50% of patients the mothers have a long
‘anthropoid’ pelvis. Diagnosis may be made antenatally by palpation (p4). On
vaginal examination the posterior fontanelle will be found to lie in the posteri-
or quadrant of the pelvis. Labour tends to be prolonged because of the degree
of rotation needed, so adequate hydration and analgesia (consider epidural)
are important. During labour 65% rotate 130° so that the head is occipitoan-
terior at the time of birth, 20% rotate to the transverse and then arrest (‘deep
transverse arrest’), 15% rotate so that the occiput lies truly posterior and birth
is by flexion of the head from the perineum. Although in 73% delivery will be a
normal vaginal delivery, 22% will require forceps and 5% a caesarean section.

Face presentation (fig 117) Incidence 1:600-1:1500. 15% are due to congenital
abnormality such as anencephaly, tumour of or shortened fetal neck muscles.
Most occur by chance as the head extends rather than flexes as it engages. On
early vaginal examination, the nose and eyes may be felt but later this will not be
possible because of oedema. Most engage in the transverse (mentobregmatic
diameter 9.5cm). 90% rotate so that the chin lies behind the symphysis (men-
toanterior) and the head can be born by flexion. If the chin rotates to the sacrum
(mentoposterior), caesarean section is indicated. Ventouse is contraindicated
but forceps delivery is possible if the head is well below the spines.

Brow presentation (fig 117) This occurs in 1:1000-1:3500 deliveries. The head
is between full flexion and full extension, and may revert to either. If it persists,
vaginal delivery is not possible. Most of the time, it is diagnosed in advanced
labour. On vaginal examination the anterior fontanelle and supraorbital ridges
may be felt. Management is expectant; if progress is slow or brow presenta-
tion persists, delivery by Lscs is indicated.

Transverse lie (compound shoulder presentation) Antenatal diagnosis:
ovoid uterus wider at the sides, the lower pole is emp- :

ty, the head lies in one flank, the fetal heart is heard in ]’mlﬁ:::;ses
variable positions. On vaginal examination with mem- |, Multiple pregnancy
branes intact no distinguishing features may be felt, |« polyhydramnios
but if ruptured and the cervix dilated, ribs, shoulder, or |« placenta praevia

a prolapsed hand or cord may be felt. The risk of cord | Arcuate/septate
prolapse is high. If malpresentation persists or Ecv at | uterus

37 weeks fails, caesarean section will be necessary. |* Contracted pelvis.
Those with persistent instability of lie need hospital

admission from 37 weeks (to prevent cord prolapse at home when the mem-
branes rupture) and decision as to elective caesarean section.

(a) Brow presentation (b) Face presentation

Fig L17 (a) Brow presentation; (b) face presentation.
Reproduced from Collins et al, Oxford Handbook of Obstetrics and Gynaecology (2013) with
permission from Oxford University Press.
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»»Cord prolapse

This is descent of the cord through the cervix, below the presenting part, after
rupture of membranes. It is an emergency because cord compression and va-
sospasm from exposure of the cord causes fetal asphyxia.

Incidence 0.1-0.6%; t if: 2nd twin, footling breech, prematurity, polyhydram-
nios, unengaged head, transverse or unstable lie, male. If cord presentation is
noted prior to membrane rupture, carry out caesarean section. Whenever you
rupture membranes, remember that cord prolapse is possible, eg if the present-
ing part is poorly applied.

Presentation The problem is obvious if the cord is at the introitus. But the
only sign may be fetal bradycardia or variable fetal heart decelerations: al-
ways do a vaginal exam in this context to exclude prolapsed cord.

Action Get senior help. Activate alarms. Tell labour ward. Keep cord in vagina

(minimal handling prevents spasm). Stop the presenting part from occluding

the cord: The aim is to deliver the fetus as quickly as possible, either by Lscs or

instrumental if the woman is fully dilated. The steps below are to minimize cord
compression and vasospasm:

»Displace the presenting part by putting a hand in the vagina; push it back up
(towards mother's head) during contractions. NB: there is little evidence that
replacing the cord above the presenting part helps (not recommended). &,

»Knee-to-chest position so that her bottom is higher than her head.

»Infuse 500mL saline into bladder via an 1vi giving set taped to a catheter(isc).
Remember to empty the bladder before any attempt at delivery/extraction.

»Tocolysis (terbutaline 0.25mg sc) reduces contractions and helps bradycardia.

If cervix fully dilated and the presenting part is low in pelvis, delivery by
ventouse/forceps (if cephalic) or by breech extraction (by an experienced
obstetrician) is best if it leads to birth in <15min. The neonatal team should
be present at delivery and paired cord blood samples taken for pH and base
excess (if normal, intrapartum hypoxic brain injury is ‘excluded’).

»»Shoulder dystocia

reoa definition A delivery requiring additional obstetric manoeuvres to re-
lease the shoulders after gentle downward traction has failed. The incidence
is 1:200 deliveries (uk and usA). There can be high rate of fetal mortality and
morbidity. Postpartum haemorrhage occurs in 11% of mothers and 3.8% get
4th degree perineal tears whether or not manoeuvres are used. Brachial plex-
us injuries occur in 4-16% (1:2300 live births uk) of which 10% are left with
permanent disability. A common cause of litigation: note which shoulder is
anterior as posterior shoulder injuries are not considered due to the birth at-
tendant (maternal propulsive forces may contribute to injuries).
Associations ¢ Large/postmature fetus (but most babies >4800g do not de-
velop it and 48% that do weigh <4000g), maternal Bm1 >30kg/m? ¢ Induced or
oxytocin augmented labours ¢ Prolonged 1st or 2nd stage or secondary arrest
 Assisted vaginal delivery ¢ Previous shoulder dystocia (1-16%). Most occur in
women with no risk factors. ¢ Diabetes mellitus. »Suggest caesarean delivery
to diabetic mothers with fetuses >4500q; discuss antenatally if previous shoul-
der dystocia.

Management The danger is death from asphyxia.»Speed is vital as the cord is

usually squashed at the pelvic inlet; prompt and rehearsed shoulder dystocia

drills (part of every labour ward mandatory training) improves outcome.

* Help: extra midwives, labour ward coordinator, senior obstetrician, neona-
tologist, anaesthetist and a scribe for timing of manoeuvres.

e Episiotomy: to give space for internal manoeuvres. The episiotomy itself
won't relieve the shoulder dystocia.

e Legs: place in McRoberts (hyperflexed lithotomy) position. It is successful



in 90%. Abduct, rotate outwards, and flex maternal femora so each thigh
touches the abdomen (1 assistant to hold each leg). This straightens the sa-
crum relative to the lumbar spine and rotates the symphysis superiorly help-
ing the impacted shoulder to enter the pelvis without manipulating the fetus.

e Suprapubic pressure with flat of hand laterally in the direction baby is fac-
ing, and towards mother's sacrum, continuously or with a rocking motion.
Apply steady traction to the fetal head. This aims to displace the anterior
shoulder allowing it to enter the pelvis.

e Enter the pelvis for internal manoeuvres; these aim to rotate the fetal shoul-
ders to the oblique diameter. If this fails, rotation by 180° so posterior shoulder
now lies anteriorly may work, as may delivery of the posterior arm.

* Roll the mother on to all fours if these fail.

e In practice, if McRoberts and suprapubic pressure fails, attempt whichever
internal manoeuvre you are most confident with.

e Other manoeuvres include maternal symphysiotomy; or replacement of the
fetal head by firm pressure of the hand to reverse the movements of labour
and return the head to the flexed occipito-anterior position and caesarean
delivery (Zavanelli). The baby is likely to be severely acidotic at this stage.

« If the baby dies prior to delivery, cutting through both clavicles (cleidotomy)
with strong scissors assists delivery.

« Check the baby for damage, eg Erb's palsy (fig 118, p76) or fractured clavicle.

» Beware PPH or 3rd/4th degree vaginal tears in the mother.

In the notes, record time of delivery of head; direction head faced after res-
titution; manoeuvres (timing & sequence); time of delivery of body; who and
when present; Apgar of baby at birth; umbilical cord blood acid-base meas-
urement. Debrief both the team and the mother.

Meconium-stained liquor -

In late pregnancy, it is normal for some babies to pass meconium (bowel con-
tents), which stains the amniotic fluid a dull green. This is not significant. Dur-
ing labour, fresh meconium, which is dark green, sticky, and lumpy, may be
passed. This may be a response to the stress of a normal labour, or a sign of
distress, so transfer to a consultant-led unit and commence continuous fetal
heart rate monitoring (p44). Prelabour rupture of membranes with meconium-
stained liquor requires immediate induction of labour in an obstetric-led unit
with advanced neonatal life support available.

Aspiration of fresh meconium can cause severe pneumonitis (meconium
aspiration syndrome) and occurs in 1:1000 deliveries. Routine suction of na-
sopharynx and oropharynx prior to birth is not recommended. Only suction
airway if there is thick meconium in oropharynx and the baby requires resus-
citation. Have a healthcare professional trained in advanced neonatal support
in attendance (p107) to suck out pharynx and trachea under direct vision using
a laryngoscope if the baby has depressed vital signs. Observe babies for 12
hours.
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Further reading

NICE (2007) Intrapartum Care: Management and Delivery of Care to Women in Labour (NICE
Guideline c655). London: NICE.

RC0G (2012): Shoulder Dystocia (Green-top Guideline No.42). London: RcoG.
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Operative vaginal delivery 1

Operative vaginal delivery (the use of an instrument to aid delivery) occurs in
10-15% of births in the uk. A companion in labour, an upright or lateral position
for delivery, and delay in pushing with epidural, reduce the need for operative
deliveries. If an instrumental delivery is not possible or fails, Lscs in the second
stage of labour becomes the only method to deliver the baby, and this is as-
sociated with increased morbidity to the mother. Forceps and ventouse have
different characteristics and uses, and the woman should be fully informed
and verhally consented before undertaking this type of delivery. Only an expe-
rienced operator may undertake an instrumental delivery. The term 'trial' may
be used and refers to a situation where the operator is uncertain if instrumen-
tal vaginal delivery will be successful. A trial therefore takes place in theatre
where immediate Lscs can be carried out. This requires written consent, and
failure is more likely if BM1I >30, suspected large baby, op position, and with
a mid-cavity delivery (head at or 1cm below spines). 2nd-stage Lscs requires
senior support.

Criteria for use

» Consent for and explain the procedure

*1/5th or less head palpable per abdomen

* Ruptured membranes

* Adequate analgesia: epidural or pudendal block

* Adequate contractions

* Bladder empty and catheter balloon deflated

o Fully dilated cervix with head at ischial spines or below

» Check presentation (must be cephalic) and position of head

 Check instrument ie forceps lock

* Once instrument applied, recheck position and that no maternal tissues are
caught

* Neonatal doctor in attendance.

Indications for operative vaginal delivery

Maternal

 Prolonged second stage for any reason; this may be due to fetal malposi-
tion such as op or ot positions, or due to dense epidural block and dimin-
ished urge to push

» Maternal exhaustion

 Medical avoidance of pushing eg severe cardiac disease

 Pushing not possible eg tetraplegia or paraplegia.

Fetal

 Suspected fetal distress

e For the after-coming head in a breech delivery.

Specific indications for forceps

» Assisted breech delivery, forceps to deliver head

o Assisted delivery of preterm infant <34 weeks' gestation

« Controlled delivery of head at caesarean section

* Assisted delivery with face presentation

e Assisted delivery with suspected coagulopathy or thrombocytopenia in
fetus (but note coagulopathy is a relative c1 to forceps)

e Instrumental delivery where maternal condition precludes pushing (eg
cardiac disease, respiratory disease)

* Cord prolapse in second stage of labour

e Instrumental delivery under A

* Presence of significant caput (fetal head swelling secondary to labour)

»Abandon operative vaginal delivery if no progression with each pull and

delivery not imminent with 3 pulls by experienced operator.




Forceps

These consist of curved blades designed to fit around the fetal head, allowing
traction to be applied via handles. They require much less maternal effort for
successful delivery than ventouse and are therefore less likely to fail. There
are several different type of forceps (see fig 119). Forceps may be safer for the
baby, but can cause significant maternal genital tract trauma (and they add
1lem to the diameter of the head).

Low cavity forceps (eg Wrigley's) are used for 'lift out’ deliveries, when the
head is on the perineum. They have a short shank and are lighter in weight.
They are sometimes used at Lscs to help control delivery of the head.
Mid-cavity non-rotational forceps (Neville-Barnes; Simpson's) have a long
shank, cephalic and pelvic curves, and must only be used when the sagittal
suture lies in the Ap diameter. The blades are placed one by one in-between
contractions.

Mid-cavity rotational forceps (Kielland's) have a reduced pelvic curve, mak-
ing them suitable for rotation (only in experienced hands).

Ventouse (vacuum extraction)

This technique uses a suction device to suck fetal scalp tissues into a ventouse
cup. The artificial caput (swelling) created is called a chignon, and takes 24-48
hours to resolve (and is something the mother should be warned of). The baby
must be >34 weeks' gestation with no maternal coagulopathy. Ventouse is as-
sociated with less genital tract trauma than forceps but is more likely to cause
fetal trauma (cephalohaematoma and retinal haemorrhage) and more likely to
fail. Like with forceps, there are different types of ventouse available (fig 1.20)
including the metal cup, soft cup, and most commonly, the Kiwi OmniCup (a
single use cup with hand pump).

See fig 119 and fig 1.20 on p77 for images.

Obstetrics
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Operative vaginal delivery 2

Complications of operative vaginal delivery
o Maternal genital tract trauma, especially with forceps; includes obstetric
anal sphincter injury
« Spiral vaginal tears with rotational forceps deliveries
o Fetal injuries with forceps (rare):
«Facial nerve palsy
«Skull fractures
«Orbital injury
«Intracranial haemorrhage
* Fetal injuries with ventouse:
«Cephalhaematoma (most common)
«Retinal haemorrhage
«Scalp lacerations and scalp avulsions (more common if >3 pulls used).

»The use of sequential instruments should be avoided where possible because
the rate of complications is increased, hence the need for choosing the initial
instrument wisely. Women in labour and in their birth plans frequently ask
for forceps to be avoided—but a well-planned and straightforward forceps
delivery is much better for both mother and baby than a failed ventouse fol-
lowed by a forceps.

When to abandon an operative vaginal delivery

* No descent with each subsequent pull

« Delivery not imminent after 3 pulls when the instrument is correctly applied
and the operator is experienced

* Proceeding to emergency Lscs: the head may be impacted in the pelvis and
difficult to deliver.

After delivery Give vitamin k (p120). Give regular analgesia. Document time
and volume of 1st void urine (catheterize for 12h if epidural or spinal). Pass
catheter if residual suspected. Is thromboprophylaxis needed (p32)? Discuss
future delivery; >80% will be vaginal but individual plan if 3rd- or 4th-degree
tear with this delivery.

Obstetric brachial plexus injury (oBp1)
oBPI complicates <0.5% of live births. :

Risk factors Large birthweight;
shoulder dystocia with prolonged
2nd stage of labour; forceps delivery;
vacuum extraction; diabetes mellitus;
breech presentation. Formerly, the
cause of oBPI was excessive lateral
traction applied to the fetal head at
delivery, in association with anterior
shoulder dystocia.

Instrumental-associated oBPI may
arise because of nerve stretch injuries
after rotations of >90° or from direct
compression of the forceps blade in
the fetal neck.”” Not all cases of bra-
chial plexus palsy are attributable to
traction. Intrauterine factors may
play some role.®

Management 10-20% need surgical
intervention for optimal results.®

Some injuries will be permanent.®> See p750 for orthopaedic insights.

Fig L18 Brachial plexus injury.




Fig 119 Forceps, from left to right: outlet forceps (also known as Wrigleys) for
use during an outlet vaginal delivery or at cs; non-rotational forceps (Neville-
Barnes or Simpson's) for direct oA or op vaginal delivery and have a pelvic curve;
and rotational forceps (Kjellands)which have no pelvic curve, to enable rotation
without damaging maternal tissues. Rotational forceps also have a sliding lock
mechanism.

Reproduced from Collins et al, Oxford Handbook of Obstetrics and Gynaecology (2013) with
permission from Oxford University Press.

Fig 1.20 Ventouse, from left to right: the Kiwi, a plastic hand-held deivce with a
hand pump, commonly used in units around the uk. The silicone cup, which is at-
tached to a separate suction pump and foot pedal, and the metal cup, which is
again attached to a separate pump and foot pedal.

With permission of Clinical Innovations Europe Ltd, 2008, and Menox AB, Goteborg, Sweden, 2008.
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Caesarean section (cs)

This is the delivery of a fetus through an incision in the abdominal wall and
uterus. In the uk, 24% of nulliparous women deliver by c¢s (<5% in a multip
with no previous cs). Having a previous caesarean is the biggest predictor of
having another (67% in the next pregnancy, mostly elective).

Maternal mortality: ~1 per 100,000. Morbidity is higher with emergency op-
erations—eg infection, ileus, and thromboembolism. For 1st operations 25% are
due to failure to progress, 28% for fetal distress, 14% for breech. Use of support
in labour, induction at 41 weeks, consultant involvement in decision to section,
fetal blood sampling when fetal monitoring is used, and use of a 4h partogram
with action line all help reduce incidence of caesarean sections. 91000 will re-
quire ITU care.

Types of caesarean section

Lower uterine segment incision Joel Cohen skin incision (straight incision
3cm above symphysis pubis) with blunt dissection thereafter is recommended
(reduces blood loss). Transverse incision in the lower segment is associated
with reduced adhesion formation, lower blood loss, and lower risk of scar de-
hiscence in subsequent pregnancies. Fetal laceration rate is 1-2%.

Classical cs (vertical incision on uterus, with either transverse or vertical skin
incision): Rarely used. Indications: *Very premature fetus, lower segment
poorly formed e Fetus lies transverse, with ruptured membranes e Structural
abnormality makes lower segment use impossible ¢ Fibroids positioned such
that lower segment incision is not possible e Some anterior placenta praevias
when lower segment abnormally vascular  Maternal cardiac arrest and rapid
birth desired (but Lscs may be quicker if operator more experienced with this
method). A classical c¢s is associated with more adhesion formation and infec-
tion, and is a contraindication to attempting vaginal delivery subsequently.

Indications are varied and many; here are some examples:

* Repeat cs

 Fetal compromise such as fetal bradycardia, scalp pH <720, cord prolapse
« Failure to progress in labour, or failed induction of labour

* Malpresentation eg breech, transverse lie

 Severe pre-eclampsia and induction of labour unlikely to be successful
 1UGR with absent or reversed end-diastolic flow

* Twin pregnancy with non-cephalic presenting twin

* Placenta praevia.

Category of cs determines the timing and is dependent on the indication.

Category 1 (crash) is for immediate threat to life of woman or fetus and the
baby should be delivered within 30min of the decision being made; eg placental
abruption, fetal bradycardia. Category 2 is for maternal or fetal compromise,
not immediately life-threatening (30-60min) eg failure to progress. Category
3is also thought of as semi-elective eg pre-eclampsia, or failed induction of
labour, and Category 4 is elective eg term singleton breech. Elective cs should
be carried out after 39 weeks, unless maternal or fetal indications arise, to
reduce the incidence of transient tachypnoea of the newborn. If elective de-
livery is planned for <39 weeks, corticosteroids should be given for fetal lung
maturity.

Complications are most common with emergency cs (which itself may be
considered by some to be a complication of failed vaginal delivery). Intraop-
erative complications include blood loss >1L (7-9%), uterine lacerations/exten-
sions beyond the uterine incision, blood transfusion (2-3%), bladder laceration
(0.5%), bowel injury (0.05%), ureteral injury (0.03-0.09%) and hysterectomy
(0.2%). Haemorrhage is more likely with placenta praevia or abruption, ex-
tremes of birth weight and maternal obesity. Postoperative complications



most commonly involve wound infections, endometritis, and uT1. Venous
thromboembolism is more common and every woman with emergency cs
should have 7 days of prophylactic LtmwH. High BwmI is independently associ-
ated with infection, along with chorioamnionitis, pre-eclampsia, and increased
surgical blood loss. Before undertaking any cs check placental site to exclude
praevia, and if previous Lscs, accreta, or percreta.

Before an emergency section »Explain to the mother what is to happen

and take written consent.

e Activate the anaesthetist, theatre staff, porters, and paediatrician.

* Get senior help—in the daytime, senior obstetric staff should be present.

 Neutralize gastric contents with 20mL of 0.3 molar sodium citrate, and pro-
mote gastric emptying with metoclopramide 10mg 1v. (NB: there is no time
for H, agonists to work; ranitidine is kept for elective sections, eg 150mg Po
2h before surgery). The stomach should be routinely emptied prior to extu-
bation to minimize risk of post-operative aspiration. See Mendelson’s syn-
drome, p80.

« Take blood for group and save and/or crossmatch, eg 2u; if for abruption; if pla-
centa praevia insert 2nd 1v line and cross-match 6u.

e Take to theatre (awake); set up 1v1.

e Catheterize the bladder. Tilt 15° to her left side on operating table.

* Ensure neonatologist is present before starting.

« Offer prophylactic antibiotics and give before skin incision.i:

»In reducing maternal mortality, the importance of having an experienced
anaesthetist is vital. When appropriate, offer regional anaesthesia. Document
indication for and urgency of operation. Note: in 2002-3 only 8% of caesarean
sections were under GA.

Management of women already on thromboprophylaxiss, If on high dose
or 75% of weight-adjusted therapeutic dose prophylaxis (see p32) halve to
same dose/24h as was previously being given/12h, on the day before planned
caesarean. For all on prophylaxis omit dose on morning of caesarean and give
3h post-op unless epidural used: see p66. 2% of women will get a wound hae-
matoma.

After csfi: Give one-to-one support in recovery unit. Aim for baby/mother
skin to skin contact (beware chilling baby). Check pulse, respiratory rate (RR),
8P, and sedation levels at least half hourly for 1st 2h, then hourly for 24h and
until 2h after epidural or patient-controlled opiate analgesia discontinued. Use
meows (Modified arly obstetric warning score chart). After epidural, remove
urinary catheters when mobile or 12h after last top-up dose (whichever is
later). After A, give extra midwife support to help establish breastfeeding.
Mobilize early. Remove wound dressing at 24h. Give analgesia (ibuprofen +
paracetamol with morphine for break-through pain). Average hospital stay
is 2-3 days but mothers can be discharged after 24h if they wish and are well.
Discuss reason for ¢s, birth options in future, and contraception.

Long-term effects of cs In subsequent pregnancies, there is a higher inci-
dence of placenta praevia and accreta. The risk of uterine rupture is also in-
creased to 1:200 with spontaneous labour (almost unheard of in nulliparous uk
women). Risk of antepartum stillbirth in the next pregnancy doubles, and the
cause is unclear. In those undergoing multiple cs, surgical risks increase with
each subsequent cs.
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»»Uterine rupture

Ruptured uterus is rare in the uk (0.5-2:10 000 deliveries in an unscarred uterus
but 1:100 deliveries in parts of Africa). Associated maternal mortality is 5%,
and the fetal mortality 30%. ~70% of uk ruptures are due to dehiscence of cs
scars. Lower-segment scars are far less likely to rupture (<0.74%) than the
classical scars (2-9%)—see p78. Other risk factors: e Obstructed labour in the
multiparous, especially if oxytocin is used e Previous cervical or uterine sur-
gery High forceps delivery (high station of head eg above the spines is a con-
traindication to instrumental delivery) e Internal version e Breech extraction.
Rupture is usually during the 3rd trimester or in labour.

Vaginal birth after caesarean (trial of scar) Vaginal birth will be success-
ful in 72-76%. Endometritis, need for blood transfusion, uterine rupture, and
perinatal death (t by 2-3:10,000 births—mainly due to increased stillbirth at
around 39 weeks: this increases mortality to that of a firstborn) are commoner
than with elective repeat caesarean.it Neonatal respiratory problems are,
however, reduced. 24-28% undergo repeat emergency section. Of 9 ruptures
in 4021 women undergoing vBAc there were no maternal or fetal deaths.® Use
continuous electronic fetal monitoring in labour.t

Signs and symptoms Rupture is usually in labour. In a few (usually a cae-
sarean scar dehiscence) rupture precedes labour. Pain is variable, some only
having slight pain and tenderness over the uterus. In others pain is severe.
Vaginal bleeding is variable and may be slight (bleeding is intraperitoneal). Un-
explained maternal tachycardia, sudden maternal shock, cessation of contrac-
tions, disappearance of the presenting part from the pelvis, and fetal distress
are other presentations. Postpartum indicators of rupture: continuous PPH
with a well-contracted uterus; if bleeding continues postpartum after vaginal
repair; and whenever shock is present.

Management If suspected in labour, perform category 1cs (p78), and explore
the uterus. »» ¢ Give 0, at 15L/min via a tight-fitting mask with reservoir ¢ Set
up 1vI *Crossmatch 6u of blood and correct shock by fast transfusion. The
type of operation performed should be decided by a senior obstetrician; if the
rupture is small, repair may be carried out; if the cervix or vagina are involved
in the tear, hysterectomy may be necessary. Care is needed to identify the ure-
ters and exclude them from sutures. Give post-operative antibiotic cover, eg
cefuroxime 1.5g/8h 1v and metronidazole 500mg/8h.

»>Mendelson's syndrome

This is the name given to the cyanosis, bronchospasm, pulmonary oedema,
and tachycardia that develop due to inhalation of gastric acid during general
anaesthesia. Clinically it may be difficult to distinguish from cardiac failure or
amniotic fluid embolism. Pre-operative H, antagonists, sodium citrate, gastric
emptying, cricoid pressure (see fig 99, p629), the use of cuffed endotracheal
tubes during anaesthesia, and pre-extubation emptying of stomach aim to
prevent it (p79).

Management »Tilt the patient head down. Turn her to one side and aspi-
rate the pharynx. Give 100% o,. Give aminophylline 5mg/kg by slow 1vi and
hydrocortisone 200mg 1v stat.® The bronchial tree should be sucked out using
a bronchoscope under general anaesthesia. Antibiotics should be given to pre-
vent secondary pneumonia. Ventilation conducted on intensive care may be
needed. Physiotherapy should be given during recovery.
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Stillbirth (intrauterine fetal death, 1up)

Stillbirths are those babies born dead after (but that were alive at—see Box) 24
weeks' completed gestation. Rate: 1:200 total births. Death in utero can occur at
any stage of pregnancy or labour. Delivery is an emotional strain for mother and
attendant staff: labour may seem futile, mothers may feel guilty—or punished.
Some hours after a fetus has died in utero the skin begins to peel. At delivery
such fetuses are described as macerated, as opposed to fresh stillbirths. If left,
spontaneous labour usually occurs (80% within 2 weeks, 90% within 3 weeks).
Coagulopathy (p88) occurs in 10% within 4 weeks of late 1up: 30% thereafter.

Causes of stillbirth (cmace 2009) No cause found (28%), placental cause (12%),
ante- or intrapartum haemorrhage (11%), major congenital anomaly (9%), infec-
tion (5%), hypertension in pregnancy (6%), maternal disease (renal, diabetes
5%), 1UGR (7%), mechanical eg cord prolapse, knot in cord (8%). Multiple preg-
nancy 1t risk (16.6:1000). Social deprivation, increasing maternal age, smoking,
previous cs, 1vF, and obesity increase incidence.

Diagnosis The mother usually reports absent fetal movements. No fetal heart
sounds (unreliable). Diagnose by absent fetal heart beat on us. It may help the
mother to see lack of heart beat. Mothers sometimes feel passive movements
after death. Repeat us, if mother requests. If mother alone at diagnosis; offer
to call a companion.

Management »If mother Rh-ve give anti-p (see Box, pll). Do Kleihauer on alf
women to diagnose fetomaternal haemorrhage (FMH)—a cause of stillbirth;
and to determine anti-p dose. If large FMH diagnosed; repeat Kleihauer at 48h
to check fetal cells cleared. Check maternal T°, Bp, urine for protein, and blood
clotting screen if fetus not thought recently demised. Advise delivery if pre-
eclampsia, abruption, sepsis, coagulopathy, or membrane rupture. If safe, the
mother may want to go home after diagnosis to reflect, collect things, and make
arrangements. If not induced in 48h check for coagulopathy twice weekly. La-
bour is induced using mifepristone orally, adding prostaglandin vaginally. Oxy-
tocin augmentation may be needed later. If uterine scar, seek consultant advice
re induction/augmentation. Deliver away from sounds of babies, if possible.

Ensure good pain relief in labour (if epidural, check clotting tests all normal
and no sepsis). Do not leave the mother unattended. When the baby is born
wrap it (as with any other baby) and offer to the mother to see and to hold—if
she wishes. Photographs should be taken for her to take home, a lock of the
baby’s hair and palm-print given (keep in notes for later if not wanted). Unseen
babies can be difficult to grieve for. Naming the baby and holding a funeral
service may help with grief. Remember thromboprophylaxis if needed (p32).
Discuss lactation suppression and contraception.

Tests to establish cause Maternal tests: Kleihauer (above); FBC, CRP, LFT,
TFT, HbAlc, glucose, blood culture, viral screen (TorcH (Toxoplasmosis, Other,
Rubella, cmv, Herpes) etc. screen p35), thrombophilia screen, antibodies (anti-
red cell, anti-Ro, anti-La, alloimmune antiplatelet, if indicatedg;,), msu, urine for
cocaine (if indicated and permission given), cervical swabs.&,

Fetal tests: Fetal and placental swabs. Cord blood in lithium heparin tube
for infection. Thorough examination of the baby. Take time to talk to parents
about how helpful a post-mortem may be to them, in understanding what
happened, and planning further pregnancies. If post-mortem is refused, MRr1
(may miss significant pathology and is not routinely available), cytogenetics
(use fetal skin, cartilage, and placenta, this can also be used for sexing babies
which may be difficult in macerated and very premature stillbirths) £ small
volumes of tissue for metabolic studies, and placental histology may be ac-
ceptable but are less informative and still need written parental consent.

Further reading
RrC0G (2010). Late Intrauterine Fetal Death and Stillbirth (Green-top Guideline No. 55). London: RcoG.



£ Helping parents after stillbirth

* Give parents a follow-up appointment to discuss causes found by the tests
described on p82. Consider a home visit if parents prefer. Refer for genetic
counselling if appropriate.

*In England, a Certificate of Stillbirth is required (issued by obstetrician
or midwife attending birth), that the mother or father is required to take
to the Registrar of Births and Deaths within 42 days (21 days in Scotland,
5 days in Northern Ireland) of birth for fetuses born after 24 weeks' com-
pleted gestation. If there is developmental or us evidence that the fetus
was not alive at 24 completed weeks' gestation (eg in cases of fetus pa-
pyraceous, or after selective fetal reduction before 24 weeks), then such
a certificate is not issued,i but evidence for the fact why the fetus is not
believed to have been alive at 24 completed weeks should be written in
the woman's notes. The father's name only appears in the register if the
parents are married, or if both parents make the registration, or the father
signs a Form of Declaration (available from Registrar). Registration can be
delegated to a health care professional or hospital bereavement officer.

¢ The Registrar then issues a Certificate of Burial or Cremation which the
parents then give to the undertaker (if they have chosen a private funer-
al—in which case they bear the cost of the funeral), or to the hospital ad-
ministrators if they have chosen a hospital funeral—for which the hospital
bears the cost. Parents are issued with a Certificate of Registration to keep
which has the name of the stillborn baby (if named), the name of the in-
formant who made the registration, and the date of stillbirth.

e UKk hospitals are directed by the Department for Work and Pensions to
offer ‘hospital’ funerals for stillborn babies (arranged through an under-
taker). If the parents offer to pay for this, the hospital may accept. The
hospital should notify the parents of the time of the funeral so that they
may attend, if they wish. With hospital funerals a coffin is provided and
burial is often in a multiple-occupancy grave in a part of the graveyard set
aside for babies. The hospital should inform parents of the site of the grave.
Graves are unmarked, so should the parents not attend the funeral and
wish to visit later it is recommended that they contact the graveyard at-
tendants for the grave to be temporarily marked. Parents may buy a single
occupancy grave, if they wish, on which they can later erect a headstone.
Hospitals can arrange cremations, but the parents pay for this. Tell parents
that there may not be any ashes after cremation.

e Arrange a follow-up appointment with the obstetrician to discuss implica-
tions for future pregnancy, and the cause (if known) of the stillbirth. Give
parents the address of a local branch of an organization for bereavement
counselling, eg sANDs.** Grief may take a long time to resolve (p498) and
parents may find it difficult to contact ordinary medical staff.

Each maternity unit should have a bereavement counsellor to support the
parents, and help guide them through the formalities, as well as ensuring
they are aware of the resources and support available.

In the uk, statutory maternity pay and the maternity allowance and social
fund maternity payments are payable after stillbirth.

After stillbirth Be vigilant to possible depression. In next pregnancy after
stillbirth recommend obstetrician antenatal care and delivery, and screen for
diabetes. If there was evidence of growth restriction, assess growth by serial
us biometry in subsequent pregnancies.g,
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»»>Postpartum haemorrhage (pPH)

Primary ppH is the loss of >500mL in the first 24h after delivery. This occurs
after ~6% of deliveries; major pPpH (>1 litre) in 1.3%. Causes (4 Ts): Tone: uter-
ine atony (90%); Tissue: retained products of conception; Trauma: genital
tract trauma (7%); Thrombin: clotting disorders—p88 (3%). Death rate: 2/yr
in the uk; 125,000/yr worldwide. Massive obstetric haemorrhage is the loss of
>1500mLs and should prompt a hospital alert (2222 call, see Box).

Secondary ppH This is excessive blood loss from the genital tract after 24h
from delivery. It usually occurs between 5 and 12 days and is usually due to
retained placental tissue or clot, often with infection. Uterine involution may
be incomplete. Treat with antibiotics, us to look for retained products (difficult
to interpret postpartum).

Risk factors for ppH Antenatal: Previous PPH or retained placenta eBm1
>35kg/m? e Maternal Hb <85g/L at onset of labour  Antepartum haemorrhage
e Multiparity >4 ¢Maternal age >35 ¢Uterine malformation or fibroids A
large placental site (twins, severe rhesus disease, large baby) ¢ Low placenta,
¢ Overdistended uterus (polyhydramnios, twins) e Extravasated blood in the
myometrium (abruption). In labour:  Prolonged labour (1st, 2nd or 3rd stage)
e« Induction or oxytocin use ¢ Precipitate labour ¢ Operative birth or caesarean
section. »Book mothers with risk factors for obstetric unit delivery.

Management of postpartum haemorrhage

e Call for help—this is a life-threatening emergency. Ask for senior midwife,
obstetrics registrar and sHo, anaesthetic registrar, a scribe, and if massive
haemorrhage put out 2222 call to alert haematologist, blood bank, porters,
and theatres.

* High-flow oxygen.

 Assess airway and intubate if decreased conscious level.

e Insert two large-bore cannulae (14c/grey or above) and take blood for Fac,
U&E, LFTS, clotting screen, and cross-match 4-6 units. If blood loss torrential
and mother unstable use group O Rh-ve blood until cross-matched avail-
able. Transfuse 1 unit packed red cells to 1 unit fresh frozen plasma.

o Start 1v fluids eg 1 litre Hartmann's stat.

* Catheterize and use urometer for hourly urine output.

« Deliver placenta, empty the uterus of clots or retained tissue.

» Massage uterus to generate contraction/perform bimanual compression.

* Give drugs to contract uterus:

=Syntometrine® im 1 ampoule

«Oxytocin infusion 40 units at 10 units/hour
«Ergometrine 500mcg 1v/1m

=Misoprostol 1000mcg PR

«Carboprost 250mcg every 15min up to 8 doses.

* Repair vaginal or cervical tears.

o If ongoing bleeding after 2nd dose of carboprost, or suspicion of uterine
rupture or retained tissue, take to theatre for examination under anaesthe-
sia, including laparotomy if necessary.

o In theatre, insert Rusch balloon (fig 121 —large balloon which sits inside the
uterus, exerting direct pressure on placental bed).

o If uterus still atonic despite empty bladder and drugs, and bleeding re-
sponds to compression, insert B-lynch suture (fig 1.22). This is a compression
suture inserted through lower segment, over the top of the uterus including
the posterior surface and looks like a belt and braces.

o If bleeding is still ongoing, consider internal iliac or uterine artery ligation.

 Uterine artery embolization helpful but not available in all units at all times.

» Subtotal or total hysterectomy: the decision should not be delayed because
maternal death may result.




Managing those refusing blood transfusion in pregnancy

* Document maternal attitude to transfusion at booking.

* Give oral iron and folate to mother to maximize haemoglobin stores (par-
enteral iron if does not respond—p21 (not if thalassaemia)).

* Book for delivery where there are good facilities to deal with haemorrhage
promptly (including facilities for hysterectomy, and interventional radiol-
ogy techniques such as uterine artery embolization), and with critical care
facilities and cell salvage if the mother is high risk, eg if placenta praevia.

e Ensure consultant obstetrician and anaesthetist assess antenatally to
make plans for labour.

* The woman should make an Advanced Directive, making clear her views on
which blood products she will and won't accept.

e Arrange us to know placental site.

o Inform consultant when admitted in labour. Ensure experienced staff
conduct labour. Give oxytocin as soon as the baby is delivered. Do not leave
the mother alone for first hour post-delivery.

 Consultant obstetrician and anaesthetist should perform caesarean sec-
tion if required.

* Cell savers which wash the woman’s own blood so that it may be returned
may be acceptable to some women (suitable for intra-abdominal blood not
contaminated by amniotic fluid).*

* Haemorrhage should be dealt with promptly, and clotting disorders ex-
cluded early. Involve a consultant obstetrician early (to decide if interven-
tion may be needed eg embolization of uterine arteries, B-Lynch suture,
internal iliac ligation or hysterectomy), and a consultant anaesthetist (for
help with fluid replacement and for use of intensive care facilities). Liaise
with a consultant haematologist. Avoid dextran (adversely affects haemo-
stasis), but Gelofusine® is useful. Erythropoietin is not an effective alterna-
tive to transfusion as it takes 10-14 days to work.

* Ensure the woman does not want to change her mind and receive a trans-
fusion.

¢ Should the woman die of exsanguination, both bereaved relatives and
distressed staff should be offered support.

Fig 1.21 Bakri and Rusch balloons.
Reproduced from Georgiou, C. (2009), Balloon
tamponade inthe management of postpartum haem-
orrhage: areview. BJo6: An International Journal of
Obstetrics & Gynaecology, 116: 748-757.
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Fig 1.22 B-lynch suture.
Reproduced from Clyburn
et al, Obstetric Anaesthesia
for Developing Countries
(2010) with permission from
Oxford University Press.
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86 Retained placenta

The third stage of labour (p60) is considered delayed if not complete by 30
minutes with active management, by 60min with physiological 3rd stage. A
placenta not delivered by then will probably not be expelled spontaneously.
The danger with retained placenta is haemorrhage. Associations:  Previous rRP
or uterine surgery ¢ Preterm delivery e Maternal age >35y e Placental weight
<600g © Parity >5 ¢ Induced labour ¢ Pethidine used in labour.

Management If the placenta does not separate readily, avoid excessive cord
traction—the cord may snap or the uterus invert. Check that the placenta is
not in the vagina. Palpate the abdomen. Rub up a contraction, put the baby to
the breast (stimulates oxytocin production). Give 201u oxytocin in 20mL saline
into umbilical vein and proximally clamp cord. Empty the bladder (a full blad-
der causes atony). If the placenta still does not deliver within further 30min,
offer examination to see if manual removal is needed (delay may precipitate
a ppH). Stop if examination is painful &% Insert 1v access and take Fec and
group&save. Take written consent. Transfer to theatre for regional anaesthe-
sia (or epidural top-up) and manual removal of the placenta.

Manual removal With the mother in lithotomy position, using aseptic tech-
nique, place one hand on the abdomen to stabilize the uterus. Insert the other
hand through the cervix into the uterus. Following the cord assists finding the
placenta. Gently work round the placenta, separating it from the uterus using
the ulnar border of the hand. When separated it should be possible to remove
it by cord traction. Check that it is complete. Give oxytocic drugs and one dose
of antibiotic eg cefuroxime 1.5g and metronidazole 500mg 1v.

Rarely, the placenta will not separate (placenta accreta)—call for senior
help.

»Uterine inversion

Inversion of the uterus is rare. It may be due to mismanagement of the third
stage, eg with cord traction in an atonic uterus (between contractions) and
a fundal insertion of the placenta. It may be completely revealed, or partial
when the uterus remains within the vagina. Even without haemorrhage the
mother may become profoundly shocked, due to increased vagal tone.

Management The ease with which the uterus is replaced depends on the

amount of time elapsed since inversion, as a tight ring forms at the neck of

the inversion.

o Call for help: senior midwife, obstetrician and anaesthetist, and theatre staff

o Immediate replacement: push the fundus through the cervix with the palm
of the hand

o If this fails, insert 2 large-bore 1v cannulae and take blood for FBc, U&k, clot-
ting and crossmatch 4-6 units (94% have postpartum haemorrhage)

e 1v fluid

o Transfer to theatre for anaesthesia

o If the placenta is still attached, leave it there as removing it will increase the
bleeding

* Tocolytic drugs eg terbutaline to relax the uterus and make replacement
easier. Agents used for general anaesthesia are also helpful

* Try manual replacement but if this fails, replace using hydrostatic pressure:
infuse warm saline into the vagina, sealing the labia with the other hand

o If this fails, laparotomy to try and pull the uterus up.

Obstetrics



Placenta praevia, accreta and inc

Placental types

e Velamentous insertion (1%): umbilical vessels go within the membranes be-
fore placental insertion.

e Placenta succenturia (5%): There is a separate (succenturiate) lobe away
from the main placenta which may fail to separate normally and cause a PPH
or puerperal sepsis.

e Vasa praevia: Fetal vessels from velamentous insertion or between lobes
(succenturia, or bilobe placenta) risk damage at membrane rupture causing
fetal haemorrhage. Caesarean delivery is needed (urgent if fetal compromise
at membrane rupture, elective if detected antenatally by us).

e Placenta membranacea (1:3000): A thin placenta surrounds the baby. Some
is in the lower segment so predisposes to ApH. It may fail to separate in the
3rd stage.

e Placenta accreta: There is abnormal (morbid) adherence of all or part of the
placenta to the uterus, termed placenta increta if myometrium infiltrated,
placenta percreta if penetration reaches the serosa. These 3 types predis-
pose to PpH and there is an increased need for caesarean hysterectomy. Inci-
dence t with the number of previous caesarean sections. Diagnose prenatally
(colour Doppler us/mR1 p78).

Placenta praevia (see also p56-7) The placenta lies in the lower uterine seg-
ment. It is found in ~0.5% of pregnancies. Risks are of significant haemorrhage
by mother and fetus. Avoid digital Pv examinations (speculum examination is
safe), and advise against penetrative intercourse.

Associations: Caesarean section; sharp curette Top; multiparity; multiple preg-
nancy; mother >40 years; assisted conception; deficient endometrium-manual
removal of placenta, p&c, fibroids, endometritis. us at <24 weeks' gestation
shows a low-lying placenta in 28% but with lower segment development only
3% lie low at term. Transvaginal us is superior to transabdominal for local-
izing placentas accurately, especially when the placenta is posterior, and, if
combined with 30 power Doppler/mR1, diagnoses vasa praevia and placenta
accreta. It has not been shown to increase bleeding. Repeat us at 32wks if
major praevia, 36wks if minor.

Major placenta praevia (placenta covering the internal os) requires cae-
sarean section for delivery. Minor placenta praevia (placenta in lower seg-
ment but does not cross the internal os): aim for normal delivery unless the
placenta encroaches within 2cm of the internal os (especially if posterior or
thick). Presentation may be as APH (separation of the placenta as the lower
segment stretches causes bleeding) or as abnormal fetal lie. Problems are with
bleeding and with mode of delivery as the placenta obstructs the os and may
shear off during labour, or may be accreta (5%), especially after a previous cs
(>24%). Poor lower segment contractility predisposes to postpartum haemor-
rhage. Caesarean section should be consultant-performed or supervised with
consultant anaesthetic attendance at 38wks, (36-7wks with steroid cover,
crossmatched blood + haematologist available,ii if accreta suspected), at a
hospital with blood bank and level 2 critical care beds.i Admitting those with
major placenta praevia at <35wks’ gestation so that immediate help is avail-
able, is controversial, and not practised by many uk units but consider admis-
sion at 34wks if there has been significant bleeding.
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»»DIC and coagulation defects

DIC in pregnancy is always secondary to stimulation of coagulation by pro-
coagulant substance release in the maternal circulation. Known triggers are:
retention of a dead fetus (of >20 weeks' gestation which has been dead for
>3 weeks); pre-eclampsia; placental abruption; endotoxic shock; amniotic fluid
embolism; placenta accreta; hydatidiform mole; prolonged shock from any
cause; acute fatty liver of pregnancy (p25). Pathogenesis: Thromboplastins
are released into the circulation, fibrin and platelets are consumed as intra-
vascular clotting occurs. Tests: Kaolin-cephalin clotting time t ( ¢ factors
11, v, vin), fibrinogen 4, fibrin degradation products t. In situations where pic
is a possibility send blood for crossmatch, platelets, partial thromboplastin
time or accelerated whole blood clotting time, prothrombin time, fibrinogen
estimation, and fibrin degradation products. Preliminary results should be
available in 30min. Management: Presentation may be as heavy bleeding and
shock, and the first measures must be the correction of shock. »Give o, at
15L/min via a tight fitting mask with reservoir. Set up 2 wide-gauge 1vis, take
bloods as above, and give blood fast (group-compatible blood—available in
5-10min or o Rh-ve blood if desperate). Stored blood is deficient in clotting
factors. Give fresh frozen plasma to normalize the kaolin-cephalin clotting
time and the prothrombin time. Platelets are indicated with prolonged bleed-
ing and low platelet count. Calcium is sometimes needed to counteract citrate
in stored blood (eg 10mL of 10% calcium gluconate 1vi, eg after 6u of blood).
Seek expert help from a haematologist. The condition is usually self-limiting
if the stimulus can be removed. In the case of intrauterine death and abrup-
tion (p56) removal of the uterine contents is the way to correct the stimulus,
and this should be done as promptly as possible. Mortality: <1% if placental
abruption; 50-80% if infection/shock.

Autoimmune idiopathic thrombocytopenic purpura (aitp) Incidence
1-2:1000 pregnancies. 196 antibodies cause thrombocytopenia (associated with
increased bone marrow megakaryocytes) in the mother and, being able to
cross the placenta, they cause thrombocytopenia in ~10% of fetuses. Exclude
systemic lupus erythematosus in the mother (thrombocytopenia may be an
early presentation; do bNA binding, oHem p540). Consider maternal Hiv. If ma-
ternal platelets fall below 50 x 10%/L near delivery, give steroids. Splenectomy
is rarely necessary during pregnancy. 196 0.4g/kg 1v for 5 days is sometimes
used near expected date of delivery, inducing maternal and fetal remission
for up to 3 weeks, but it is extremely expensive. Aim for non-traumatic deliv-
ery for both mother and baby: avoid FBs, FSE, ventouse and rotational forceps
delivery. Neonatal platelet count may fall further in the first days of life, then
gradually rise to normal over 4-16 weeks. Treatment is not needed unless sur-
gery is contemplated. Maternal mortality due to AiTP is now negligible, but
fetal mortality remains (due to intracranial bleeding). Take cord blood at deliv-
ery. If platelets <20 x 10%/L give baby 196 1g/kg 1v1 at birth.

Causes of thrombocytopenia in pregnancy
1 Spurious (send repeat sample in citrated bottle)
2 Gestational thrombocytopenia—usually mild and self-limiting
3 Idiopathic thrombocytopaenic purpura
4 Pre-eclampsia (platelets may fall early, preceding clotting abnormality)
5 pic (above) and haemolytic uraemic syndrome (pl76)/thrombotic throm-

bocytopenic purpura (2 ends of a microangiopathic spectrum, oHcm p332)

6 Folate deficiency
7 Congenital (May-Heggin anomaly, hereditary macrothrombocytopenia)
8 Bone marrow disease; hypersplenism
9 HELLP syndrome (p49).



Amniotic fluid embolism

This condition is thankfully rare but carries a high mortality of up to 61%
(20% in 2006-8 uk). 8% of direct maternal deaths were caused by AFE in the
uk and of those who survive, 85% have permanent neurological damage. The
incidence is 1:8000-1:30,000 births and it tends to occur with rupture of mem-
branes (70%), at cs (19%), during delivery, and rarely during termination of
pregnancy, manual removal of placenta, and amniocentesis.

Risk factors include multiple pregnancy, maternal age >35y, cs, instrumental
delivery, eclampsia, polyhydramnios, placental abruption, uterine rupture, and
induction of labour.

Clinical features Symptoms and signs evolve rapidly and the first sign may

be maternal collapse.

* Dyspnoea, chest pain, hypoxia and/or respiratory arrest leading to acute res-
piratory distress syndrome (ARDS) (oHcMm pl78)

* Hypotension

« Fetal distress

e Seizures (20%)

 Reduced conscious level

e Cardiac arrest

* Almost all women go on to develop pic within 48h.

An anaphylactic type of response occurs to amniotic fluid in the maternal
circulation.

Management

»The first priority is to prevent death from respiratory failure. Give mask
oxygen and call an anaesthetist urgently. Endotracheal intubation and ventila-
tion may be necessary. Set up 1v1 in case pic should supervene. Cardiovascular
collapse is due to left ventricular failure. pic and haemorrhage then usually fol-
low. Treatment is essentially supportive—important steps are detailed below.
Diagnosis may be difficult: exclude other causes of maternal collapse (Box, p55).

»Cardiopulmonary resuscitation if indicated.

»Give highest available o, concentration. If unconscious, ventilate and use
100% inspired 0,. This is to prevent neurological sequelae from hypoxia.

»Monitor for fetal distress.

»If hypotensive, give fluids rapidly 1v to increase preload. If still hypotensive
consider inotropes: dobutamine (a better inotrope than dopamine), eg in a
dose range of 2.5-10mcg/kg/min 1vi may help.

»Pulmonary artery catheterization (Swan-Ganz catheter if available) helps
guide haemodynamic management.

» After initial hypotension is corrected, give only maintenance requirements of
fluid to avoid pulmonary oedema from Arps. Transfer to intensive care unit
as soon as possible.

» Treat pic with fresh whole blood or packed cells and fresh frozen plasma. Use
of heparin is controversial; there are insufficient data to warrant routine
heparinization.

»If the mother has a cardiac arrest, it is recommended to deliver the baby
via ¢s. Peri-mortem caesarean within 5 minutes can aid resuscitation of the
mother.

Most mortality occurs in the first hour. Mortality rates reported: 26.4-61%. (In

2006-8 there were 13 deaths in England and Wales.) Report suspected cases

to National Amniotic Fluid Embolism Register (at ukoss).? Should the woman

die, perform autopsy as soon as possible. Specifically request that the lungs be
examined for amniotic squames or lanugo hair to confirm the diagnosis.

2 ukoss The National Perinatal Unit, Old Road Campus, Old Road, Headington, Oxford, 0x3 7LF,
www.npeu.ox.ac.uk
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Birth injuries
»Give all babies with signs of trauma vitamin K Img v at birth (unless already
given as part of routine measures).

Birth injuries to the baby Moulding: This is a natural phenomenon, not an
injury. The skull bones can override each other (p42) to reduce the diameter
of the head. Moulding is assessed by degree of overlap of the overriding at
the sutures. If moulding is absent, skull bones are felt separately. With slight
moulding, the bones just touch, then they override but can be reduced; finally
they override so much that they cannot be reduced.

Cephalhaematoma: This is a subperiostial swelling on the fetal head, and its
boundaries are therefore limited by the individual bone margins (commonest
over parietal bones). It is fluctuant. Spontaneous absorption occurs but may
take weeks and may cause or contribute to jaundice.

Caput succedaneum: This is an oedematous swelling of the scalp, superficial
to the cranial periosteum (which does not, therefore, limit its extent) and is
the result of venous congestion and exuded serum caused by pressure against
the cervix and lower segment during labour. The presenting part of the head
therefore has the swelling over it. It gradually disappears in the first days af-
ter birth. When ventouse extraction is used in labour a particularly large caput
(called a chignon) is formed under the ventouse cup.

Erb’s palsy: See fig 118, p76. This can result from shoulder dysto-
cia (p72) (so t x10 in uk diabetic pregnancies).zz, The baby's arm is flac-
cid and the hand is in the 'porter's tip’ posture (p750). Exclude a fractured
clavicle and arrange physiotherapy. Most resolve, but if it has not resolved by 6
months, it is unlikely to improve further.

Subaponeurotic haematoma: Blood lies between the aponeurosis and the
periosteum. As haematoma is not confined to the boundaries of one bone,
collections of blood may be large enough to result in anaemia or jaundice. They
are associated with vacuum extractions.

Skull fractures: These are associated with difficult forceps delivery and
may also occur after a difficult second-stage cs delivery where the head is
impacted. They are commonest over parietal or frontal bones. If depressed
fractures are associated with cns signs, ask a neurosurgeon if the bone should
be elevated.

Intracranial injuries: Intracranial haemorrhage is especially associated with
difficult or fast labour, instrumental delivery, and breech delivery. Premature
babies are especially vulnerable. Normally a degree of motility of intracranial
contents is buffered by cerebrospinal fluid. Excessive moulding and sudden
changes in pressure reduce this effect and are associated with trauma. In all
cases of intracranial haemorrhage check babies’ platelets. If low, check moth-
er's blood for platelet alloantibodies (pLA1 system). Subsequent babies are at
equal risk. iv maternal immunoglobulin treatment is being evaluated.

Anoxia may cause intraventricular haemorrhage (pl08). Asphyxia causes

intracerebral haemorrhage (often petechial) and may result in cerebral palsy.
Extradural, subdural, and subarachnoid haemorrhages can all occur. Babies
affected may have convulsions, apnoea, cyanosis, abnormal pallor, low heart
rate, alterations in muscle tone, restlessness, somnolence, or abnormal move-
ments. Treatment is supportive and expectant. See pl08 & pl10.
Fetal laceration occurs in 1-2% of cs deliveries. It is more common with
breech cs delivery and with cs after membrane rupture (the baby's skin may
lie flush against the uterus). Most are superficial and heal without scarring
but the parents should be warned of this risk when consent is taken for cs.



Birth injuries to the mother

Anal sphincter injury

Approximately 85% of vaginal deliveries are complicated by perineal trauma,
and of these 60-70% will require suturing. The vast majority are 1st- and 2nd-
degree tears (affecting perineal skin and/or muscles) but 3-4% will be 3rd- or
4th-degree injuries. A 3rd-degree tear is one affecting part or all of the anal
sphincter muscle, and a 4th the anal mucosa. Primary repair of obstetric anal
sphincter injuries (0AsI) significantly reduces the risk of ongoing flatus and
stool incontinence but doesn't alleviate it completely. Faecal incontinence is a
source of misery, and requires expert attention.

Risk of mechanicalinjury is greatest after the first vaginal delivery (4% primip
vs 1% multip). Traumatic stretching of the pudendal nerves occurs in >30% of’
primips, butis mostlyasymptomatic, or mildly/transiently so. These patientsare
at trisk in subsequent deliveries (cumulative pudendal nerve injury is well rec-
ognized). Otherrisk factors: e Baby >4kg e Persistent occipito-posterior position
e Induced labour ¢ Epidural #2nd stage >1h  Midline episiotomy e Instrumen-
tal delivery (6-7% oAst in primip, 2.5% multip).

After repair, prescribe laxatives (eg lactulose 15mL ob or BD depending on
stool softness) and antibiotics (cefuroxime 500mg Po/8h and metronidazole
400mg Po/8h for 7-10 days). Arrange follow-up at 6-12 weeks post delivery to
check healing and continence. If flatus or faecal incontinence occurs, get expert
help. Referral for specialist physiotherapy is essential, along with endoanal us.
Whether symptomatic or not, there is an argument for elective cs delivery
next time but the mother will need counselling. If asymptomatic, there is still
an increased risk of repeat oast. If symptomatic despite specialist help, the
woman requires a secondary sphincter repair post-delivery of any subsequent
children—this fact will not be altered by offering elective cs. Elective caesarean
may not protect against symptoms caused by pudendal nerve neuropathy.*

Vesicovaginal fistula

This abnormal opening between bladder and vagina leading to urinary incon-
tinence, a common sequel to obstructed labour is thought to affect 3 million
women worldwide,* now almost exclusively in developing countries.

Obstructed labour is particularly a problem for malnourished girls who be-
come pregnant before full pelvic maturation. In obstructed labour, the pelvic
head progressively compresses the soft tissues of vagina, bladder, and rectum
against the pelvis causing ischaemic damage to these tissues and fetal as-
phyxiation. 2 days after the fetus dies it becomes macerated, softens, and can
be vaginally expelled. A few days later, the mother passes sloughed ischaemic
tissue leaving a fistula between bladder, urethra, and vagina or rectum and
vagina (or both). Damaged tissues adjacent to the sloughed tissue heal poorly,
often with fibrosis. Vagina and rectum may later stenose; chronic pyelone-
phritis and renal failure can ensue. Incontinent women are often shunned by
family, divorced by their hushands, and stigmatized (especially in cultures
where the affliction is believed to be punishment by a god).

Treatment is with continuous urinary drainage for 3 months if presenting
with vesicovaginal fistula early (<3 months postpartum) or surgery if later.
Operation is most successful for 1st operation and small defects (<2cm) with
successful closure rates of up to 85% (but 16-32% of these women remain
incontinent).

Good obstetric management of obstructed labour prevents fistulas. Early
treatment can allow healing without recourse to surgery. Sadly it is those
parts of the world where there is poor access to obstetric facilities where
women develop fistulas and where the chance of having subsequent repair
is also limited.

Further reading
Aliyu F et al. (2011). A patient’s journey: Living with obstetric fistula. sms342:1360.
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Episiotomy and tears

»Examine gently. Unless marked bleeding, allow the mother some bonding
time with baby before examination and repair (but it should be completed
within an hour of delivery; endorphins from delivery also help reduce pain).i%:

Perineal tears These are classified by the degree of damage caused. Risk fac-
tors for development are discussed in the Box on p9l.

Labial tears Common; these heal quickly; suturing is required if both labia
are torn to prevent them fusing together. These tears are particularly painful.

First-degree tears These tears are superficial and do not damage muscle.
Suture unless skin edges well apposed to aid healing.f:

Second-degree tears These lacerations involve perineal muscle. Repair is
similar to that of episiotomy (see below).

Third-degree tears Damage involves the anal sphincter muscle. Classification:
3a External anal sphincter (circular fibres) thickness <50% torn

3b External anal sphincter thickness >50% torn

3c Both external and internal anal sphincters (longitudinal fibres) torn.

If anal/rectal mucosa also involved it is a fourth-degree tear. See p9l.
3rd/4th-degree tears need repair by an experienced surgeon, under epidural or
GA in theatre with intra-operative antibiotic cover. Rectal mucosa is repaired
first using absorbable suture from above the tear's apex to the mucocutane-
ous junction. Muscle is interposed. Vaginal mucosa is then sutured. Internal
anal sphincter is repaired with interrupted sutures. Overlap and repair sev-
ered ends of the external anal sphincter. Finally repair skin. Give antibiotic
prophylaxis with 3rd- and 4th-degree tears. Give high-fibre diet and lactulose
for 10 days to avoid constipation. Arrange pelvic floor exercise physiotherapy
for 6-12 weeks. Arrange consultant obstetrician follow-up at 6-12 weeks; if
pain or incontinence refer to specialist gynaecologist or colorectal surgeon for
endoanal us or manometry.%,

Episiotomy This is performed to enlarge the outlet, eg to hasten birth of a dis-
tressed baby, for instrumental or breech delivery, and to try to prevent 3° tears
(but anal tears are not reduced by more episiotomies in normal deliveries).
Rates: 8% Holland, 12% England, 50% usA.é*

The tissues which are incised are vaginal epithelium, perineal skin, bulbocav-
ernous muscle, superficial, and deep transverse perineal muscles. With large
episiotomies, the external anal sphincter or levator ani may be partially cut,
and ischiorectal fat exposed.

Technigue: Hold the perineal skin away from the presenting part of the fetus
(2 fingers in vagina). Infiltrate area to be cut with local anaesthetic, eg 1%
lidocaine (=lignocaine). Still keeping the fingers in the introitus, cut medio-
laterally towards the ischial tuberosity, starting midline (6 o'clock), so avoiding
the Bartholin's glands.

Repair: (See fig 1.23) NB: use resorbable suture—eg polyglactin 910. In lithot-
omy, and using good illumination, repair the vaginal mucosa first. Start above
the apex using continuous non-locked stitches lcm apart, lcm from wound
edges. Then repair muscles with continuous non-locked techniqueif:to oblit-
erate any dead spaces. Finally close the skin with subcuticular stitch. Perform
rectal examination afterwards to check sutures have not penetrated the rectal
mucosa.

Problems with episiotomy: Bleeding; infection, and breakdown; haematoma
formation. For comfort some suggest ice packs, salt baths, hair dryer to dry
perineum. 60% of women suffer perineal damage (episiotomy or tear) with
spontaneous vaginal delivery; rectal diclofenac can provide effective analge-
sia. Superficial dyspareunia: see p310. If labia minora are involved in the skin
bridge, the introitus is left too small.



1 Swab the vulva towards the
perineum. Infiltrate with 1%
lidocaine (=arrows).

2 ) Place tampon with attached tape
in upper vagina. Insert 1st suture
above apex of vaginal cut (not too
deep as underlying rectal mucosa
nearby).
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3 ) Bring together vaginal edges with
continuous stitches placed 1cm
apart. Knot at introitus under the
skin. Appose divided levator ani
muscles.

5 ' When stitching is finished, remove
tampon and examine vagina (to
check for retained swabs). Do a PR
to check that apical sutures have
not penetrated rectum.

Fig 1.23 Repairing an episiotomy.

4 ) Close perineal skin (subcuticular
continuous stitch is shown here).

Iy 3
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The puerperium

The puerperium is the 6 weeks after delivery. The uterus involutes, from kg
weight at delivery to 100g. Felt at the umbilicus after delivery, it is a pelvic
organ at 10 days. Afterpains are felt (especially while breastfeeding) as it con-
tracts. The cervix becomes firm over 3 days. The internal os closes by 3 days,
the external os by 3 weeks. Lochia (endometrial slough, red cells, and white
cells) is passed per vaginam. 1t is red (lochia rubra) for the 1st 3 days, then
becomes yellow (lochia serosa) then white over the next 10 days (fochia alba),
until 6 weeks. The breasts produce milky discharge and colostrum during the
last trimester. Milk replaces colostrum 3 days after birth. Breasts are swollen,
red, and tender with physiological engorgement at 3 to 4 days.

The first days Is thromboprophylaxis needed? (p32) If Rh-ve, give anti-p,
within 72h (see Box, pll). Check T°, BP, breasts, legs, lochia, fundal height if
heavy pv loss. Teach pelvic floor exercises. Persistent red lochia, failure of
uterine involution, or PpH (p84) suggest endometritis or retained products.
Sustained hypertension may need drugs (oHcm pl34). »-Check rubella immu-
nity. Vaccinate if non-immune (simultaneously but different limb from anti-p,
or wait 3 months).it: Check Hb on postnatal day 1 or 2day 7: postpartum physi-
ological haemodilution occurs from days 2-6. Discuss contraception (see BoX,
p95).

Puerperal pyrexia is T° >38°c in the first 14 days after delivery or miscarriage.
Examine fully (chest, breasts, legs, lochia, and bimanual vaginal examination).
Culture msu, high vaginal swabs, blood, and sputum. 90% of infections will be
urinary or of the genital tract. Superficial perineal infections occur around the
second day. Endometritis gives lower abdominal pain, offensive lochia, and
a tender uterus (on bimanual vaginal exam). Endometritis needs urgent 1v
antibiotics (below). For breast infection give flucloxacillin 500mg/6h po early
for 210 days, to prevent abscesses. Breastfeeding or breast expression should
continue to prevent milk stagnation. Even if the cause of pyrexia is unknown, it
is wise to treat with cefalexin 500mg/8h + metronidazole 400mg/8h.

Superficial thrombophlebitis This presents as a painful tender (usually var-
icose) vein. Give NsAID, eg ibuprofen 400mg/8h po. Use anti-thromboembolic
stockings. Recovery is usual within 4 days. Deep vein thrombosis: see p33.

Puerperal psychosis (1:500 births) »-See p386. This is distinguished from the
mild depression that often follows birth by a high suicidal drive, severe de-
pression (p342), mania, and more rarely schizophrenic symptoms (p336) with
delusions. Exclude puerperal infection causing delirium. Presentation is by day
7 postpartum in 50%, by 3 months in 90%. Onset is usually sudden and deterio-
ration rapid. Refer to heath trust's community psychiatric team for pregnancy.
Admission to specialist mother and baby unit may be needed. See p386 for a
fuller discussion of postnatal depression. 10% of mothers develop postnatal
depression; in %% of these depression is severe.

The 6-week postnatal examination gives a chance to: e See how mother
and baby relate Do 8P & weight ¢ Do F8c if anaemic postnatally  Arrange a
cervical smear if due ¢ Check contraceptive plans are enacted (see Box, p95)
¢ Ask about depression, backache, incontinence. Ask: 'Have you resumed in-
tercourse?' (CEMACE recommends abstinence or 'gentle intercourse’ for first 6
weeks postpartum to prevent fatal air embolism).”” Sexual problems are com-
mon, and prolonged: ~50% report that intercourse is less satisfactory than
pre-pregnancy, with major loss of libido, and dyspareunia the chief complaints.
At 1 year post-delivery, there is no difference between those who have had a
vaginal versus cs delivery. Vaginal examination to check healing is not usually
needed unless the woman has concerns or she reports incontinence.



Contraception after a baby

Lactational amenorrhoea (Lam)** This is Nature's contraception. Breast-
feeding delays return of ovulation (breastfeeding disrupts frequency and am-
plitude of gonadotrophin surges so that although there is gonadotrophin rise
in response to falling placental sex steroids after delivery, ovulation does not
occur). Women who are fully breastfeeding day and night (ie breast milk is
baby's sole nutrient), and are less than 6 months postpartum, and amenor-
rhoeic can expect this method to be 98% effective. Average 1st menstruation
in a breastfeeding mother is at 284 weeks (range 15-48). Contraceptive ef-
ficacy of LAM is decreased after 6 months, if periods return, if breastfeeding
frequency reduces, night feeding stops, there is separation from the baby (eg
return to work), if the baby receives supplements, or if mother or baby be-
come il or stressed. In the uk although 69% of mothers initiate breastfeeding
only 21% still feed at 6 months. Aim for additional contraception once de-
creased efficacy is anticipated.

Progesterone-only pill (PoP, p304) These may be started any time postpar-
tum but if started after day 21 additional precautions are needed for 2 days.
They do not affect breast milk production. Low doses (<1%) of hormone are
secreted in the milk but have not been shown to affect babies.

Combined pills Start at 3 weeks if not breastfeeding. They affect early milk
production and are not recommended if breastfeeding until 6 months (but
can be used from 6 weeks if other methods unacceptable). Levels of hormone
in breast milk are similar to that of ovulatory cycles.

Emergency contraception Use of progesterone method (p299) is suitable
for all. Tt is not needed before 21 days postpartum.

Depot injections These are not recommended until 6 weeks in those breast-
feeding (theoretical risk of sex steroid to baby's immature nervous system
and liver). Medroxyprogesterone acetate 150mg given deep v 12-weekly
can start 5 days postpartum if bottle feeding, or norethisterone enantate
200mg into gluteus maximus 8-weekly (licensed for short-term use only, but
can be given immediately postpartum when medroxyprogesterone use can
cause heavy bleeding).

Progesterone implants Insertion is not recommended until 6 weeks in
those who are breastfeeding. 0.2% of daily dose of etonogestrel is excreted
in breast milk. Implant at 21-28 days in those bottle feeding.

Intrauterine contraceptive devices (1ucp) These should be inserted with-
in the first 48h postpartum or delayed until 4 weeks. This is to minimize risk
of uterine perforation at insertion. Levonorgestrel-releasing intrauterine de-
vices are also inserted at 4 weeks.

Diaphragms and cervical caps The woman needs to be fitted at 6 weeks
as different sizes may be required from previously. Alternative contraception
is needed from day 21 until the new ones are confidently handled.
Sterilization Unless sterilization highly advisable at caesarean section (eg
repeated sections, family complete), it is best to wait an appropriate interval
as immediate postpartum tubal ligation has possible increased failure rate

and is more likely to be regretted.
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Maternal mortality

Worldwide perspective In North Europe, a woman's lifetime risk of dying in
pregnancy or childbirth is 1:30,000; in the world's poorest parts it is 1:6.*

Definition The death of a mother while pregnant or within 42 days of the
pregnancy ending, from any cause related to or aggravated by the pregnan-
cy or its management, but not from accidental or incidental causes. Direct
deaths result from obstetric complications of the pregnant state (including
pregnancy, labour, and the puerperium) from interventions, omissions, in-
correct treatment, or a chain of events resulting from any of the above eg
eclampsia, haemorrhage, or amniotic fluid embolism. Indirect death: A
death which has arisen from pre-existing disease or disease that developed
during pregnancy which was not due to direct obstetric causes, but which
was aggravated by pregnancy, eg diabetes, heart disease, epilepsy, or hor-
mone-dependent malignancies. Coincidental death: Accidental or incidental
death which would have happened even if the woman was not pregnant, eg
domestic violence or road traffic accidents. Late deaths are those occurring
between 42 days and 1 year after termination, miscarriage, or delivery that are
due to direct or indirect maternal causes.

History Since 1952 there have been 3-yearly confidential enquiries into mater-
nal deaths. Maternal deaths are reported by the obstetric unit involved, and
then investigated by a team of experts. Reports allow analysis, reflection, and
recommended actions so each death should improve future care. Maternal
mortality has reduced since reports started, (deaths per 100,000 maternities
(live birth, or stillbirth =24wks' gestation) were 67.1 in 1955-7, 33.3 in 1964-6 &
1012 in 2009-12 of which direct deaths were 3.25/100,000)-

Currently Tn 2009-12 (MBRACE-UK report from 2014%), 357 women died during,
or within 6 weeks of the end of their pregnancy, 321 of which were from
direct (26%) or indirect causes (74%). The decrease seen since the previous
Confidential Enquiry is primarily due to a fall in direct maternal deaths.
However, deaths from indirect (medical and psychiatric) causes are not be-
ing effectively addressed and have remained static for the past 10 years.

In 2009-12, thrombosis was the chief cause of direct death in the uk, fol-
lowed by genital tract sepsis and haemorrhage. Deaths from complications
of pre-eclampsia are at their lowest level since monitoring began and those
from sepsis have halved since the last report. 'Other indirect causes' were
the leading cause of indirect deaths and this was chiefly due to non-genital
tract sepsis and influenza. Over half of deaths due to influenza occurred af-
ter avaccine became available and were therefore preventable. Cardiac dis-
ease remains the leading single cause of indirect death, which is unchanged
from the previous report. Neurological disease is the third-highest and also
remains static. Deaths from psychiatric disease are relatively uncommon
but they make up a significant proportion of late maternal deaths (95 of 419).

30% of mothers were still pregnant at the time of their deaths, a third of
these under 20 weeks' gestation. 74% of infants survived. Of the babies
delivered by perimortem cs, 30% survived. Maternal mortality rates remain
highest in older women, those from the most deprived areas, and from some
ethnic minorities. A third of women were born outside the uk. 74% had pre-
existing medical conditions and 17% mental health problems. 27% were obese
and almost a quarter smoked during pregnancy. Only 29% received the level
of antenatal care recommended by Nice and 25% did not receive the minimum
level of care. Key messages from the report: ¢ Pre-pregnancy advice for
women with pre-existing medical or mental health problems e Early joint
specialist antenatal care ® Prompt treatment of sepsis ¢ Early involvement of
senior clinicians ¢ Encouraging women to take up the influenza vaccination.



Perinatal mortality

This is the number of stillbirths and deaths in the Ist week of life (early
neonatal deaths)/1000 births. Stillbirths only include those fetuses of >24
weeks' gestation; if a fetus of <24 weeks' gestation is born showing signs of
life, and then dies, this is counted as a perinatal death in the uk (if dying within
the 1st 7 days). Neonatal deaths are those infants dying up to and including the
28th day after birth. Other countries use different criteria—including still-
births from 20 weeks and neonatal deaths up to 28 days after birth, so it is not
always easy to compare statistics.

Perinatal mortality is affected by many factors. Rates are high for small
(61% of deaths are in babies <2500g) and preterm babies (70% of deaths oc-
cur in the 5% who are preterm). See p50 & pl28. Regional variation in the uk
is quite marked. There is a social class variation with rates being less for so-
cial classes 1 and 2 than for classes 4 and 5. Teenage mothers have higher
rates than mothers aged 20-29. From 35yrs rates rise until they are 1.5-fold
higher than the low-risk group (25-35yrs) by age >40. Second babies have
the lowest mortality rates. Mortality rates are doubled for 4th and 5th chil-
dren, trebled by 6th and 7th (this effect is not independent of social class as
more lower social class women have many children). Rates are lower for sin-
gleton births than for multiple (tx10 for triplets vs singletons).*® Time to
conception also has an influence with mortality rates being 3 times more if it
has taken a long time to conceive compared with a short time (in Den-
mark).*** Perinatal mortality in uk* (*figures exclude Scotland) is twice as
high in offspring of mothers of black ethnicity; 1.5 times commoner if of
Asian ethnicity.

Perinatal mortality rates in the uk have fallen over the years from 62.5:1000
in 1930-5 to 7.6:1000 in 2009 for uk*. Declining mortality reflects improvement
in standards of living, improved maternal health, and declining parity, as well
as improvements in medical care. The main causes of stillbirth were congeni-
tal abnormalities (9%), antepartum/intrapartum haemorrhage (11%), placen-
tal conditions (12%) in 2009. The cause in 28% of stillbirths was unexplained.
The main causes of neonatal death were prematurity (48%) and malformation
(22%).

Examples of how changed medical care may reduce mortality

* Worldwide, treatment of syphilis, antitetanus vaccination (of mother during
pregnancy), and clean delivery (especially cord techniques) have the greatest
influence in reducing perinatal mortality.

* Antenatal detection and termination of malformed fetuses.

« Reduction of mid-cavity procedures and vaginal breech delivery.

« Detection of placenta praevia antenatally.

« Prevention of rhesus incompatibility.

* Preventing progression of preterm labour.

* Better control of diabetes mellitus in affected mothers.

» Antenatal monitoring of ‘at-risk’ pregnancies.

o While we must try to reduce morbidity and mortality still further, this
Ceee® Must not blind us to other problems that remain, such as the ‘over-medi-
calization’ of birth; the problem of reconciling maternal wishes to be in charge
of her own delivery with the immediate needs of the baby; and the problem of
explaining risks and benefits in terms that both parents understand, so that
they can join in the decision-making process.
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Fig 2.1 Helter Skelter (© Carolyn Pavey; watercolour, pen and ink).
Helter skelters should be fun—as should our childhood. Pushing off
at the top requires bravery and boldness, and so do many new ad-
ventures and experiences in childhood. The spiral shape of the slide is
an illustration of the journey of discovery and learning that we travel
through childhood towards adolescence. These years are about find-
ing our way in life—from being completely dependent for all our care
needs, to gaining the skills required to live independently and with
success. In order to do this we need the boundaries, love, and protec-
tion that allow us to flourish in a positive and safe way (helter skelters
would not be fun without the protective side wall). Good health al-
lows us to grow and develop, yet there should be access to healthcare
and treatment when required. Not all children have good health, ac-
cess to healthcare, or a safe and loving home. It is our job to try and
ensure we identify those in need—whether lacking in vitamins, min-
erals, or a parent's love, and put in place what is needed to help them
climb back up to the top of the slide and continue on their journey.
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Eliciting the history

There are 3 aims when taking a history:
1 Establish rapport with the child and their (extended) family. This builds
trust and is critical to subsequent communication.
2 Formulate a differential diagnosis and ask questions to refute/support
this.
3 Consider the above in the context of the child and family.
To facilitate this, remember to:
e Introduce yourself and explain what is to happen
e Talk first to the child, then to the carers, then to any relevant others
* Smile!
* Get down to the child's level
* Use non-medical language with no jargon.

Always record the date and time when you undertook the consultation, who

was present, and who gave the history.

Presenting complaints Record the child's, parents’, and 6P's own words.

The present illness

*When and how did it start?

* Was he/she well before?

e How did it develop?

¢ What aggravates or alleviates it?

¢ Has there been contact with infections?

* Has the child been overseas recently?

* Have the carers sought medical attention before now?

* Which treatments have been tried?

 Especially in infants, enquire about feeding, wet and dirty nappies, alertness,
and weight gain.

o After ascertaining the presenting complaint, use further questioning to test
the various hypotheses of the differential diagnosis.

Past medical history In utero: Any problems (eg abnormal bleeding,

infections, Rh disease); medication, alcohol, or recreational drug exposure?

Were us normal?

At birth: Gestation, mode of delivery, birthweight, resuscitation required,

birth injury, malformations.

As a neonate: Jaundice, fits, fevers, bleeding, feeding problems. Did the baby

receive vitamin K? How long did the baby spend on the special care baby unit?

Ask about later illnesses, operations, accidents, newborn screening tests,

drugs, allergies, immunization and travel. Check the Red Book (uk only).!

Development (p219) Ask about the age the child learned to sit, crawl, walk,

and talk.

Drugs Prescribed, recreational, in utero, and over-the-counter. Drug intoler-

ances, adverse drug reactions, and true allergies (ie rashes, anaphylaxis).

Family history Are there any medical problems that run in the family? Is

there anyone in the wider family with medical, psychiatric, or learning difficul-

ties? Has anyone had a child die? Consanguinity is common in some cultures

and may be relevant to disease.

Social history Who is at home? Note ages of siblings. Do they all have the

same father? Ask about play, eating, sleeping, schooling, and pets. Who looks

after the child if the parents work? What work do they do? Ask about their

hopes, fears, and expectations about the child's illness and hospital stay.

Ensure privacy whenever discussing sensitive issues.

»If the family does not speak your language, find an interpreter.

1 The Red Book (and e-book) is a personal child health record given to parents in the uk at birth.



Systems review

Neonate

Toddler

Older child

General condition

Weight gain,
appetite, sleep

Weight gain,
appetite, sleep,
milestones, is the
child its normal
self?

Do they feel unwell,
tired, or fatigued?
How is school?

Cardiorespiratory

Tachypnoea,
grunting, wheeze,
cyanosis, cold
sweats (heart fail-
ure), exposure to
T8, smokers in the
family? Is there a
family history of
heart murmur?

Cough, exertional
dyspnoea, sputum,
haemoptysis,
exposure to T8,
smokers in the
family. Family
history of heart
murmur or rheu-
matic fever?

Exercise limitation?
Cough, wheeze,
sputum, haemoptysis,
chest pain, exposure
to T8, smokers in the
family? Family history
of heart murmur or
rheumatic fever?

Gut

Appetite, D&V,
feeding problems,
jaundice, bleed-

Appetite, D&V,
stool frequency,
rectal bleeding,

Appetite, D&V,N
abdominal pain, stool
frequency, rectal

ing, appropriate  weight gain? bleeding, weight loss.

weight gain? -
Genitourinary Wet nappies (how Wet nappies Haematuria, dysuria,

often?) (how often?) Is  discharge, sexual de-

there a history
of infection? Any
haematuria?

velopment. History of
infection? Any history
of bedwetting? Me-
narche? polydipsia/
polyuria?

Neuromuscular

Seizures; attacks;
jitters

Seizures, drowsy
hyperactive
hearing4 visiond
gait

Headaches, fits, odd
sensations, drowsy,
schooling, vision hear-
ing, co-ordination

ENT; teeth Noisy breathing. ~ Are there prob-  Earache, discharge,
Did the baby have lems with hearing recurrent infections?
a newborn hear-  or balance? Problems with
ing test? Problems with hearing or balance?
ear infections Difficulty breathing?
or discharge? Nasal discharge,
Any difficulty snoring, or bleeding?
breathing? Nasal ~ Lumps or glands?
discharge, snoring Sore throat, dental
or bleeding? Any  problems, or mouth
lumps or glands?  ulcers?
Skin Is there arash?  Isthere arash? Is Is there arash? Is it

Birthmarks or
other marks on
the skin?

it itchy?
Birthmarks or
other marks on
the skin?

itchy?
Birthmarks or other
marks on the skin?

Paediatrics




102

L]

Paediatrics

Physical examination

A single routine will not work for all children. Gaining the confidence of the
child and family during history taking will help. Convincing the child to let you
examine them may be best done by the family. If the child is very ill, examina-
tion still needs to be thorough (pl03). There is no correct order: be opportun-
istic, eg with younger children on a lap listen to heart when there are gaps in
crying. You may not need to examine each system each time. Talk to the child
and explain what you are doing. Sometimes it helps to examine their toy.

1 Wash and warm your hands. Encourage both parents to be present.

2 General health: Ts the child ill or well? Alert, lethargic, or uncomfortable/
in pain? Playing is a good sign. If crying, is it high pitched or normal? Be-
having normally and interacting with the parents? Any jaundice, cyanosis,
rashes, anaemia, or dehydration (p234)? Neck stiffness is a rare sign in in-
fants.

3 Vital signs: Temperature, heart rate, respiratory rate, 8p, capillary refill
time (press on the sternum for 5sec; capillary refill should be <2sec).

4 Respiratory system: Is the shape of the chest normal? Any intercostal,
subcostal, or sternal recession, or nasal flaring? Use of accessory muscles?
Is there grunting or any other audible noise breathing in (stridor) or out
(wheeze)? Percuss the chest for dullness. Auscultate the chest, listening
for breath sounds, fine crackles, rhonchi, wheeze, and pleural rub.

5 Cardiovascular system: Check for peripheral and central cyanosis; look
for clubbing and peripheral oedema. Compare strength of femoral and
right brachial pulse. Is the apex beat displaced? Auscultate the heart with
the child sitting and in supine positions. Listen over the apex, the 2nd inter-
costal space to the left of the sternum (pulmonary valve), and the right of
the sternum (aortic valve), and the 4th intercostal space over the sternum
(tricuspid valve). Fixed splitting of the second heart sound occurs with an
atrial septal defect. A gallop rhythm suggests congestive cardiac failure.

6 Gastrointestinal system: The child should be supine and relaxed, with the
knees bent. Look for distension, visible peristalsis, and hernias. Listen for
bowel sounds, and percuss for hepatosplenomegaly and ascites. Palpate
looking for tenderness and masses (during inspiration and deep expira-
tion). Never perform a PR—this should be done once only and by a senior. If
relevant check for anal patency, fissures, and prolapse.

7 Genitourinary system: If relevant, examine external genitalia for evidence
of ambiguity, congenital abnormality, and size. Examine once only using a
chaperone and maintain the child's dignity and privacy. Note Tanner stage.

8 Musculoskeletal system: Watch the child walk and play. Examine all limbs
and digits for congenital anomaly. Are there symmetrical skin creases on
both thighs? If <6 months check for congenital hip dislocation. Inspect the
spine looking for dimples, hair tufts, masses, or cysts at the base. Is there
any abnormal curvature or posture?

9 Ears, nose, and throat: Always best to leave until the end with young
children. Ask the mother to hold the child on their lap with one of her arms
around the upper body and the other holding their head firmly against her.
Is there evidence of otitis externa? Post-auricular rash is a sign of measles,
rubella, and eczema. Look at the tympanic membrane using an otoscope
noting colour and lucency. Is it perforated? Use a spatula to check the ton-
sils, as well as inspect the teeth and oral mucosa (plaques, white patches,
spots, ulcers). Can the child breathe through both nostrils? Is there a runny
nose? Check for neck lumps and lymphadenopathy.

10 Ts there anything else the parents would like you to see or check?
11 Height, weight, and head circumference; plot on centile charts.



Is this child seriously ill?

Recognizing the need for prompt help is a central skill of paediatrics. Watch
and learn from an experienced paediatrician in action. (See also ApLs, p239.)
Airway, breathing, circulation: then inverse 'traffic light” assessment.
Taking most feeds ok; normal colour (lips, tongue, skin); responds to social
? cues, alert or wakens quickly, lusty cry, or playing. Breathing calmly.iié
Taking s50% of feeds; pale; not responding to social cues; hard to wake; dactivity;
D no smiling; tachypnoea; Sa0, <95%; crepitations; nasal flaring if <lyr; capillary
refill time >3sec. Don't rely on Bp.?
a Pale; mottled; ashen; blue. Doesn't stay awake when roused.? Conscioushesst
(not engaging; apathy; coma); skin turgord. Any GRUNTING Signs?
»Grunting; weak or continuous high-pitched cry; [Causes

tachypnoea. * Sepsis, meningitis
»Rib recession; retraction of sternomastoid, na- |e Seizures

sal flaring; wheeze; stridor. * p&V/gastroenteritis
»Unequal or unresponsive pupils; focal cNs signs, |® Viraemia

fits, marked hypotonia.* * Obstruction, eg volvulus

»Not using limbs/lying still; odd or rigid posture '.FPE}IES (fgodtprotei?:f
decorticate (flexed arms, extended legs); or de- | Nduced enterocolitis

cerebrate (arms + legs extended). syndrome)
0 52Q0 i o . . *DKA (p188)

»T° 238° if <6 mqnths_or 239° especially if cold |o Hypoglycaemia

or shutdown peripheries. » U&E imbalance
»1 have a bad feeling about this baby. »Learn to |e Myocarditis

trust your judgement. * Congenital heart dis.
»Neck rigidity, non-blanching rash, meningism, | Cardiomyopathies

bulging fontanelle, etc. « Intussusception (p172)

»Green bile in vomit(xar obstruction,s |*Arthythmias

: ; - \'; |*pic (pl20 & oHem p346)
eg atresia, volvulus, intussusception).” |, Haemolytic uraemic syn.

When assessing response level, use AvPU. |eReye's syndrome (p652)
a=alert; v=responds to voice; P=responds to pain; |*Metabolic errors
u=unresponsive.

| Age—reference interval for: Breathing rate Pulse Systolic BP
<lyr 30-40/min 110-160/min 70-90mmHg
2-5yr 20-30/min 95-140/min 80-100mmHg
5-12yr 15-20/min 80-120/min 90-110mmHg
>12yr 2-16/ min 60-100/min 100-120mmHg

Beware an inappropriately normal heart rate or respiratory rate in a tiring and

peri-arrest child.

Action »Manage A, then B, before moving on to C.

e Call for help.

* Basic life support.

e Establish an airway; use 100% O,. Use jaw lift if necessary; suction nasophar-
ynx and mouth as needed. Provide oral or nasopharyngeal airway. Do not
force a distressed patient to lie down.

e Identify level of respiratory severity and if resuscitation is needed eg bron-
chodilators for acute severe asthma. Work of breathing can be assisted by
non-invasive ventilatory suport.

e Start pulse oximetry and cardiac monitoring. Establish 1v access. Have a low
threshold for intraosseus access if 1v access is difficult (p236). Take relevant
bloods. Provide 1v fluids (20mL/kg normal saline) if volume depleted. Review
and repeat until clinical improvement occurs. Early involvement of seniors is
imperative. If no response to initial fluid bolus get specialist help—inotropes
may be required.

e Treat the cause.

2 pon* free pvb Spotting the Sick Child (cat n° 40630): tel 08701 555455 dh@prolog.uk.com + nice 2006
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Common symptoms in infancy

Crying Up to 20% report problems with crying in the 1st 3 months of life;
usually no cause is found. Crying peaks at 6-8 weeks old (~3h/day, worse
in the evenings) and subsides by 4 months.® Cries of hunger and thirst are
indistinguishable. The demand feeding vs routine feeding debate rages
amongst parents, with each group convinced that they have the happier
babies. Crying worsens ‘postnatal blues” and may be the last straw for a parent
with few reserves. Aim to offer help before this stage (www.purplecrying.info,
www.cry-sis.org.uk). Don't make parents feel inadequate; encourage parents
to take it in turns to sleep. Explain normal crying and sleeping.

* Baby-centred approach to help parents help the baby deal with discomfort.

 Take parents' concerns seriously.

* Help parents recognize when their baby is tired and hungry (‘read-your-baby’

lessons may be needed), and to apply a consistent approach to care.

e Involve the health visitor.

Vocal (singing), vestibular (rocking, going for a drive) or tactile stimulation

(hugs) may help. Encourage help from friends/family. Simplify daily living.

« If not coping, admit to a parenting centre or hospital;® don't over-medicalize!
Colic (Paroxysmal crying with pulling up of the legs, for >3h on =3days/wk.)
There is an association with feeding difficulties.*® §: Movement (carry-cot on
wheels) is often tried and may help.* Let the baby finish the first breast first
fishers (hindmilk is easier to digest).® If breastfeeding, a low-allergen diet may
help, as may probiotics. Reassure strongly; reduce stress;* encourage grand-
parent involvement. Remember: a crying baby may be a sign of major relation-
ship problems.
Cows' milk protein allergy is a separate entity to colic, and is either 1gE or
non-ige-mediated. It causes colic symptoms, but also gastro-oesophageal
reflux disease, blood/mucus in stools, and may result in faltering growth. In
exclusively breastfed babies, ask the mother to completely exclude cows' milk
protein from her diet. In formula-fed babies, change to a hypoallergenic exten-
sively hydrolysed or amino acid formula.

Nappy rash/diaper dermatitis 4 types (may co-exist):*

1 The common ‘ammonia dermatitis'—red desquamating rash, sparing skin
folds (as opposed to seborrhoeic dermatitis, which doesn't), is due to mois-
ture retention, not ammonia.® It responds to frequent nappy changes (cloth
nappies retain more moisture than disposables), or nappy-free periods,
careful drying, and emollient creams. Best treatment: leave nappy off. Use
barrier cream: eg Sudocrem® (zinc oxide cream).

2 Candida/thrush is isolatable from ~% of all nappy rashes. Its hallmark is sat-
ellite spots beyond the main rash. Mycology: see p598. Treatment: as above,
+ clotrimazole (+ 1% hydrocortisone cream, no stronger, eg as Canesten
Hc®). Avoid oral antifungals (hepatotoxic) and gentian violet (staining is
disliked).

3 Seborrhoeic dermatitis: a diffuse, red, shiny rash extends into skin folds, of-
ten occurs with other seborrhoeic areas, eg occiput (cradle cap). R: as for 1.

4 Tsolated, psoriasis-like scaly plaques (p594), which can be hard to treat.

Sleep problems See p392.

Further reading
NICE (2015). Clinical Knowledge Summaries: Cows' Milk Protein Allergy in Children.
http://cks.nice.org.uk/cows-milk-protein-allergy-in-children#!scenariorecommendation:1



« Effortless regurgitation of milk is common during feeds (‘posseting’)

*Vomiting between feeds is also common. Ask about carpets: significant
vomiting in a baby will have caused lots of damage to the parents’ carpets.
No damage: unlikely to be pathological

* Gastro-oesophageal reflux, gastritis

e Over-feeding (150mL/kg/day is normal)

* Pyloric stenosis (projectile, at ~8 weeks old). Observing feeding is helpful in
deciding if vomiting is projectile (eg over the end of the cot)

e Any infection, eg utt

* Adverse food reaction

e Infective gastroenteritis.

Rarer causes

e Pharyngeal pouch

* Poisoning

e Raised intracranial pressure

» Metabolic conditions eg diabetic ketoacidosis, acute intermittent porphyria

e Almost any other illness

e Bilious (green) vomiting: Get urgent help, p130; consider duodenal obstruc-
tion or volvulus.

= Chronic childhood illness, and family support

Diseases such as asthma, cns disease, and neoplasia may cause
disintegration of even the most apparently secure families: »Consequent
strife and marital breakdown may be more severe and have far-reaching
consequences.

Remember that illness makes families poor, and movement down the social
scale leads to unpredictable consequences in housing and (un)employment.
Families experiencing housing instability and food insecurity (without home-
lessness or hunger) are known to miss out on healthcare. {12746

Marital disharmony may seem to be beyond the scope of paediatrics, but
any holistic view of child health must put the family at the centre of al/ at-
tempts to foster child health and well-being.

We see many families coping well with severe, prolonged illness in a child.
But don't presume that because things are ok in clinic today, you can afford to
neglect the fostering of family life. Given a certain amount of stress almost a//
families will show psychopathology, in time. Your job is to prevent this if pos-
sible. Counselling skills are frequently needed. Ensure the 6P is fully informed
so that they are able to look after the parents' mental health.
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»»The ill and feverish child

Paediatrics

Fever (meningitis, p202; pneumonia, pl60; uTr, pl74.) Most children with a fe-
ver have a self-limiting viral infection which resolves without any long-term
consequences. However, it is important to exclude the possibility of underlying
serious infection—bacteraemia occurs in 4% of febrile children. A thorough
history and examination are required to determine the source.

Be concerned when:

e Less than half the usual amount of feed has been taken in the last day.
 There is breathing difficulty, or high-pitched continuous moans or cries.
* There is a history of being pale, mottled, cyanosed, and hot.

* Dull expression; apathetic; disinterested in you; drowsy; dehydrated.

* A significant reduction in the number of wet nappies in the last 24h.
*Blood in stool, or seizures, or tachycardia not explained by pain or fever.
The 3rd question is: Is neutropenia possible (eg on chemotherapy)?

Assess the 'traffic light” way, pl03, paying especial attention to red signs
(pale, mottled, ashen blue, not staying awake when roused). Beware inappro-
priately normal vital signs. Always listen to your sixth sense: discuss with a
senior doctor if you are uneasy about a patient. Then observe the limbs: pain
causes pseudoparalysis, eg with legs in a frog position (hips & knees semi-
flexed, feet rotated outward), eg in osteomyelitis, or septic arthritis. The above
signs carry extra weight if immunocompromised.

Management of a child with fever is according to the traffic light system
(p103) but use clinical judgement too. Discussion with seniors is essential.
Once a diagnosis is reached treat accordingly.

Green features

* Manage at home (but consider social and family circumstances, parental in-
stinct or concerns, contact with serious illness and recent travel)

 Parents should be instructed to check on their child during the night, offer
regular drinks (seek medical advice if the child stops drinking), to look for
signs of dehydration (dry mouth, no tears), look for a non-blanching rash by
rolling a glass over the rash (seek immediate medical advice if present). If
the child is well, but the fever continues for >4 days parents should be re-
viewed in the emergency department (6ps cannot diagnose Kawasaki's dis-
ease). Parents should not tepid-sponge their child and should keep their child
off school or nursery.

Red or amber features
e These children need admission
 Red features: life-threatening illness—child needs urgent treatment
o If there is no apparent source of infection, carry out the following:
«Blood—culture, FBc, crp, electrolytes
«Urine—test for utI
eLumbar puncture—if clinical assessment dictates it and no
contraindications
«cxR—if respiratory symptoms/signs and no other focus
* Antibiotics: maximum dose third-generation cephalosporins (not ceftriaxone
due to risk of calcium chelation) should be given to children with fever and
signs of shock or coma, and/or signs of meningococcal disease, or suspected
N. meningitidis, Streptococcus pneumoniae, E. coli, Staphylococcus au-
reus, or Haemophilus influenzae type B
o If herpes simplex encephalitis is suspected, give 1v aciclovir
o If bacterial meningitis confirmed, some give 1v corticosteroid if >3 months.

Further reading

NICE (2013). Fever in Under 5s: Assessment and Initial Management (cc150). London: Nice. http://
www.nice.org.uk/guidance/cgl60



»>Neonatal life support (NLs)

Most neonates are perfectly healthy: the best
plan is to return these babies to the mother
to help bonding. Mother-and-baby skin-to-
skin contact is ideal, rather than swaddling or
nursery cots, and is the best way to maintain
temperature. A paediatrician or nurse trained
in advanced neonatal resuscitation should at-
tend the following births, and whenever there
is concern about the fetus: emergency caesar-
eans, breeches, twins, instrumental deliveries,
prematurity, eclampsia, and thick meconium-
stained liquor. Hypoxia is the cause of most
neonatal cardiac arrests.

Before bhirth Check and heat the resusci-
taire, and have at least 2 towels available.

At birth

 Baby pink and crying: give back to mother

o If not, rub vigorously and get a brief ante-
natal history, and check gestation

« If no spontaneous breathing, start bag and
mask ventilation using air (eg Neopuff at
6mmHg)

 Ensure the chest is expanding; if not, read-
just the head position and consider airway
adjuncts or a second person to ensure an
adequate seal. Once 5 inflation breaths
have caused chest expansion, if the baby is
still not making any respiratory effort, aim
for 40-60 breaths/min. If not pinking up,
add oxygen step-wise

e Check heart rate and if <60/min start chest
compressions (Vs depth of Ap diameter and
rate of 100/min)

e Adequate ventilation usually ensures that
the heart rate improves

e If not, give 1v or 10 adrenaline 0.3mL 1:1000;
if no response repeat with Imv followed by
20mL/kg 09% saline. If maternal APH use o
negative blood

e Check glucose and treat hypoglycaemia
with 10% glucose; repeat sugar level

e If meconium and baby unresponsive, suck
out oropharynx under direct vision, and
suction/wash out under vocal cords. If
baby vigorous, do nothing

Dry and stimulate baby (unless
<28wks); place under radiant
heat
{

Start clock; assess colour, tone,
breathing, & heart rate.Place
head in neutral position

1
If not breathing
Give 5inflation breaths and
reassess

If noincrease in HR look for chest
wall movement
Call for help
1

If no chest wall movement, re-
check head position and try air-
way manoevres and/or 2-person
airway control. Repeat 5 inflation
breaths. Confirm response: vis-
ible chest movements or t HR

1
Any sucking out of the pharynx
should be under direct vision.®
*Repeat 5 inflation breaths
eInsert oropharyngeal airway
*Repeat inflation breaths
Consider intubation. Confirm re-
sponse: visible chest movements

ortHR

i

When chest is moving, continue
with ventilation breaths if no
spontaneous breathing
i

Check heart rate; if absent or <60
start chest compressions.Do 3
chest compressions to1breath,
for 30sec

!
Reassess Hr: if HR still absent o
<60 consider venous access (1v,
umbilical venous catheter or intra-|
osseous) and drugs (adrenaline)
Continue ventilation & chest com-
pressions

1
Atall stages ask: Do I need help?

* Naloxone is rarely helpful and is dangerous if the mother is on methadone.
Endotracheal intubation is a key skill: use 35mm uncuffed, unshouldered
tubes on term infants; 3mm if 32-36 weeks, 2.5mm if smaller. Learn from experts.

Apgar®> Pulse Respirations Muscletone Colour On suction

2 >100  Strong cry Active Pink Coughs well

1 <100  Slow, irregular Limb flexion Blue limbs Depressed cough
0 0 Nil Absent All blue or white No response

3 Apgar score: A score is given for each vital sign at 1, 5, and 10

minutes of age using the above scoring system

Paediatrics




108

Paediatrics

The neonatal intensive care unit (N1cu)

Neonatal intensive care is a technological development of the basic creed of
first aid— ABc; airway, breathing, and circulation. There is also an €. Epithelial
cells determine whether low birthweight babies survive outside the uterus.
They manage all interactions with the ex utero world: e Lung mechanics/gas
exchange ¢ Renal tubular balance of fluid and electrolytes ¢ Barrier functions
of the gut and skin for keeping bacteria out and water in, plus enabling diges-
tion e Intact neuroepithelium lining of the ventricles of the brain and retina.®

Monitor 1°, pulse, 8P (intra-arterial if critical), respirations, blood gases (Sa0, £
intra-arterial electrode), us£, bilirubin, FBc, weight, weekly head circumference.

Problems facing babies on nicu

¢ Hypothermia: incubators allow temperature to be controlled

* Hypoxia (ventilatory support, p110)

* Hypoglycaemia (p112)

* Respiratory distress syndrome (p118)

o Infection (p112)

o Intraventricular haemorrhage occurs in 25% if birthweight <15009.% Pre-
term infants are at risk of 1vH due to unsupported blood vessels in the sub-
ependymal germinal matrix and the instability of blood pressure associated
with birth trauma and respiratory distress. Delayed cord clamping in prems
may drisk.2t Signs: Seizures, bulging fontanelle and cerebral irritability but
many will have no clinical symptoms.? Tests: us; MRL. Complications: 104, cer-
ebral palsy, hydrocephalus Many survive without any sequelae.

* Apnoea: prevalence is 25% of neonates <25kg, higher with lower birth-
weights. Common causes are prematurity, infection, hypothermia, aspiration,
congenital heart disease. Caffeine is used in babies <28 weeks. Prevention:
Maternal corticosteroids for fetal lung maturation to increase surfactant
production in those at risk of preterm delivery (23-34* weeks' gestation)
(p51).

» Necrotizing enterocolitis (p120).

* You may become the problem: overzealous investigation/handling is damag-
ing,? as is under-intervention.?

* Retinopathy of prematurity is a disorder of the developing retina. Abnormal
fibrovascular proliferation or retinal vessels may lead to retinal detachment
and visual loss. Major risk factors are low birth weight and prematurity. Ex-
posure to supplemental oxygen is a cause, in particular large fluctuations in
Pa0;, so careful titration of O, levels has led to a decrease in the incidence
of RoP. Prevalence (lower limits): <750g: 62%, >1000g: 10%* Classification:
There are 5 stages, depending on site involved, the degree of retinal detach-
ment, and extent. Treatment: Diode laser therapy causes less myopia than
cryotherapy. Screening: see Box below:

Screening for retinopathy of prematurity

Screening is performed by indirect opthalmoscopy (a light attached to
a headband with a small handheld lens, giving a better view of the fundus
than direct fundoscopy), or wide field digital retinal screening.

Screening criteria

If <27 weeks, screen at 30-31 weeks postmenstrual age.

If born at 27-32 weeks, screen at day 28-35 of life.

Screening is repeated 2-weekly depending on severity of disease.




The first breath and the road to pulmonary hypertension

With our first breath, pulmonary vascular resistance falls, and there is a rush
of blood to our lungs. This is partly mediated by endogenous nitric oxide
(N0). This breath initiates changes from fetal to adult circulation—a process
which may be interrupted in various conditions, eg meconium aspiration,
pneumonia, respiratory distress syndrome, diaphragmatic hernia, group B
strep infection, and pulmonary hypoplasia.

Pulmonary hypertension arises as a consequence of these adverse events. It
may also be due to hypertrophy of the muscular layer in the pulmonary arter-
ies (primary pulmonary hypertension).

The chief diagnostic features are an underlying cause (eg meconium aspira-
tion) and persisting desaturation despite intensive O, use. When it is suspected,
arrange echocardiography, and get help. Echo will show right-to-left shunting at
the ductus arteriosus in the absence of structural heart disease.

Ventilate (p110) gently, and correct reversible contributory factors (hypo-
thermia, polycythaemia, hypocalcaemia, hypoglycaemia). Give surfactant as
indicated (p118). Inhaled nitric oxide has a role in promoting adult circulation
and may improve outcomes from premature babies.

Extracorporeal membrane oxygenation (Ecmo) Ecvo is a complex proce-
dure available in tertiary units providing life support for respiratory failure,
which obviates the need for lung gas exchange.

Paediatrics




110

Paediatrics

Ventilatory support for neonates

This is a skill to be learned at the cot side. Nurses and specialist respiratory
therapists will help you. Needs of apparently similar babies vary, so what fol-
lows is only a guide to prepare your mind before teaching. Continuous refine-
ment in the light of transcutaneous and blood gas analysis is needed. The aims
are to improve gas exchange, decrease work of breathing, and enable ventila-
tion for those with respiratory depression or apnoea.

Non-invasive ventilation

cPApP (continuous positive airways pressure) Pressure is delivered through-
out the respiratory cycle, assisting spontaneous ventilation. It prevents airway
collapse and loss of lung volume. Complications include pneumothorax, nasal
trauma, feed intolerance, and reflux. It is used in ros and respiratory support,
particularly in preterm infants, post-extubation, and in upper airway obstruc-
tion. cpap is delivered by nasal mask or binasal prongs, or rarely via face mask.
nIppv (nasal intermittent positive pressure ventilation) This combines nasal
cpaP with superimposed ventilator breathing at a set pressure—it can be used
as a bridge between invasive ventilation and nasal crap.

HFNe (high-flow nasal cannula) A high flow nasal cannula delivers a distend-
ing positive pressure to the airways similar to cpap. Humidifying the gas de-
livered reduces side effects of mucosal dryness. Use of HFnG may reduce the
number of ventilated days compared to cpap, but it is not yet considered to be
standard practice.”

Invasive ventilation

Invasive ventilation is broadly composed of conventional mechanical
ventilation (cmv) (AkA intermittent mandatory ventilation (imv)) and high-
frequency ventilation (HFv).

TcpL (time-cycled pressure limited ventilation) Continuous flows of heated
and humidified gas pass via an endotracheal tube. The breath delivered is set
by peak inspiratory pressure (pip) and either the absolute inspiratory time
(1), or the inspiratory:expiratory ratio (1:E ratio). The delivered tidal volume
is dependent on lung compliance and resistance. Nasotracheal siting is best
(fewer tube displacements).® TcpL allows the infant to make respiratory ef-
forts between ventilator breaths which can lead to dysynchrony between the
ventilator and the baby. Initial settings: Choose to give good chest inflation
and air entry on auscultation and adequate oximetry readings. Typical set-
tings might be 11 0.32sec, 40 cycles/min, inspiratory pressure 14-18cmH.0, and
PEEP 5cmH,0. Adjust in the light of blood gas analysis.

PTV (patient-triggered ventilation), including simv and sippv. pTv combines
TepL ventilation with a sensor which detects spontaneous breaths. The ventila-
tor then delivers a breath which is synchronized with the infant's own inspira-
tory effort. In PV, inspiratory and end-expiratory pressure is set by the opera-
tor, but the rate (within limits) set by the baby. pTv is associated with a shorter
duration of ventilation.**** Hiccups cause problems if abdominal movement is
used to detect inspiration.

HFV (high-frequency ventilation) delivers small volumes of gas at very rapid
rates. Its aim is to reduce ventilator-associated lung injuries. There are several
different types—high-frequency positive pressure ventilation (HFppv), jet ven-
tilation, flow interrupted and oscillatory ventilation (HFov). HFPPV may reduce
incidence of air leak compared to cmv (see 'Other factors' Box).*

Sedation is given prior to elective intubation with an opiate such as morphine
or fentanyl, with a muscle relaxant (suxamethonium). For ventilated preterm
infants, evidence does not support routine use of morphine infusion. Most ba-
bies do not need long-term paralysis.



Factors associated with a good outcome from ventilation

Factors associated with a better outcome: antenatal corticosteroids, single-
ton pregnancy, ¢ sex, and higher birthweight.* In this study of infants born
at 22 to 25 weeks'’ gestation, 49% died, 61% died or had profound impairment
(eg neurosensory disability, 1Q¥, or cerebral palsy), and 73% died or had some
impairment.

Complications of mechanical ventilation of neonates

Lung Pneumothorax; pulmonary haemorrhage; bronchopulmonary dysplasia
(p119); interstitial pulmonary emphysema; pneumonia. Multidrug-resistant
organisms may be the cause of late-onset ventilator-associated pneumonia
(cefepime has a role here).*® Post extubation atelectasis may be more fre-
quent after nasal intubation (esp. in very-low-birthweight infants).*
Airways Upper airway obstruction (worse in inspiration and may cause stri-
dor). Consider bronchoscopy (may show supraglottic lesions). Laryngomala-
cia and gastro-oesophageal reflux also occur, but more rarely.”

Others Patent ductus arteriosus; tintracranial pressure % intraventricular
haemorrhage (pl08); retinopathy of prematurity (pl08); subcutaneous em-
physema; pneumomediastinum; pneumopericardium; pneumoperitoneum;
air embolus (very rare and not clinically significant).

Weaning from the ventilator

As the baby's condition improves, ventilatory support is weaned. Reduce
oxygen to lowest level needed to maintain Pa0.. This reduces retinopathy risk.
Decrease the rate of imv and lower Py by 2cmH,0 at a time; try extubating if
blood gas ok with ~4cmH,0 Peep and a pip of 12-14 with spontaneous breaths
over a backup rate of 5. Preterm infants benefit from starting nasal crap
following extubation. If ventilation has been short-term, extubation without
CPAP is appropriate.

Other factors

Pain relief/sedation Consider 5% glucose 1vi with morphine 25-50mcg/kg
over =5min, then 5-40mcg/kg/h. This is thought safe, and lowers catechola-
mine concentrations.

Air leak Air ruptures alveoli tracking along vessels and bronchioles (pulmo-
nary interstitial emphysema), and may extend intrapleurally (pneumothorax
+ lung collapse), or into the mediastinum or peritoneum. Associated with
high pip, it is less common with Hrov. Signs: Tachypnoea, cyanosis, chest
asymmetry. The lateral decubitus cxr is often diagnostic if you have time.
»>Prompt 'blind" needle aspiration of a pneumothorax may be needed in an
acute deterioration. Aspirate through the second intercostal space in the
midclavicular line with a 256 ‘butterfly’ needle and a 50mL syringe on a 3-way
tap. Following this, insert a chest drain.
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»»The ill neonate

Sepsis More common in premature than term babies. Acquired

transplacentally, via ascent from vagina, during birth, or from the

environment. Mortality up to 15% (30% if low birthweight). Categorized as

early onset (within 48h birth) or late onset. Presentation: Signs may be non-

specific and subtle. Labile temperature, lethargy, poor feeding, respiratory

distress, collapse, pIc.

Management

* ABC (pl108)

 Supportive (may require ventilation, volume expansion, inotropes)

 Take blood for FBc, crp (may be normal; helpful if raised; bacterial sepsis un-
likely if crp normal 12h later), glucose

* Blood cultures (results take 48h)

°CXR

* Lumbar puncture for culture, glucose, protein count, wec and Gram stain

o If there is a failure to respond within 24h, investigate further with stool sam-
ple for virology, throat swab, serology for herpes virus, urine cmv culture,
VDRL.

Antibiotics in early-onset neonatal infection

* Give broad-spectrum antibiotics eg benzylpenicillin + gentamicin until blood
culture results are available. Stop if well and cultures negative; continue
treatment for 7 days if cultures positive

« If meningitis is suspected, give cefotaxime. If confirmed, treat for 14-21 days

o If Listeria suspected (purulent conjunctivitis, maternal infection), give am-
picillinfamoxicillin.

Antibiotics in late-onset neonatal infection

* Broad-spectrum antibiotics eg flucloxacillin + gentamicin

* Give cefotaxime if meningitis likely

* Coagulase -ve Staph sepsis is more likely in preterm infant with cve line—
treat with vancomycin and discuss removal and use of the line with senior

 Consider fungal sepsis if failure to respond to standard treatment.

Risk factors for neonatal sepsis

Risk factors for early-onset neonatal sepsis

 Prolonged rupture of membranes >18h

* Maternal infection; maternal pyrexia, chorioamnionitis, utt

* Mother known carrier of group B Streptococcus (68s) from vagina or urine,
or previous infant affected by it (prevention: p37, obstetrics)

* Preterm labour

o Fetal distress

* Breaks in neonatal skin or mucosa.

Infection is caused by organisms acquired from the mother—usually 6Bs, E.
coli or Listeria. Other agents include herpes simplex (highest risk to neonate-
from primary vulval herpes infection within 6 weeks of delivery), Chlamydia
trachomatis, anaerobes and H. influenza.

Risk factors for late-onset neonatal sepsis
e Central lines and catheters

» Congenital malformations eg spina bifida
 Severe illness

* Malnutrition

e Immunodeficiency.

Infection tends to be caused by environmental organisms, eg coagulase-
negative staphylococci, Staph. aureus, E. coli and 6Bs. Fungal sepsis (from
Candida sp.) should be considered in any infant who fails to respond to
standard therapy.




Neonatal seizures (~4/1000 births) Most occur 12-48h after hirth, and may be
generalized or focal, and tonic, clonic, or myoclonic.

Causes

* Hypoxic-ischaemic encephalopathy (due to antenatal or intrapartum hypox-
ia/respiratory distress etc.)

e Infection (meningitis/encephalitis)

« Intracranial haemorrhage/infarction

e Structural cns lesions (focal cortical dysplasia/tuberous sclerosis)

* Metabolic disturbance (hypoglycaemia; $Ca?*; tiNa*; {Mg?*)

« Metabolic disorders (urea cycle disorders/amino acid metabolism)

e Neonatal withdrawal from maternal drugs or substance abuse

e Kernicterus

¢ Idiopathic seizures eg benign 5th day fits.

Diagnosis: Can be difficult as there may only be subtle clinical signs of sei-
zures, eg lip-smacking, limb-cycling, eye deviation, apnoeas. Eec can confirm
seizure activity.

Treatment: ABc. Turn on the side. Ask an experienced nurse to help.

e Rule out or treat reversible causes such as hypoglycaemia

e Start on empirical antibiotics

e Insert 1v access and take blood for FBc, U&E, LFTS, calcium, magnesium, glu-
cose and blood gas

e If available, commence cerebral function analysis monitoring (cFam)

e Radiological investigation may include cranial us, and MRI

e Specialist tests include toxicology screening, serum ammonia, urine organic
acids, serum amino acids, karyotype and TorRcH screen

e Treat the cause. A single short seizure does not need to be treated with

anticonvulsants. If prolonged (>3-5min) or repeated seizures consider

anticonvulsants. First line: Phenobarbital Loading dose: 20mg/kg 1v as slow

injection. Second line: Phenytoin 18mg/kg 1vi. Other agents: clonazepam; -

midazolam; paraldehyde. If intractable seizures consider pyridoxine

50mg v + 50-100mg/day Po in case of pyridoxine deficiency.iosomalss

Hypocalcaemia: Calcium gluconate 10%, 44mlL/kg/day po (1v: 0.5mL/kg

diluted in 4.8mL/kg of saline over 5-10min). Monitor Ecc. Hypomagnesaemia:

Give 100mg/kg of MgS0410% (=100mg/mL), " v over >10min.*

Hypoxic-ischaemic encephalopathy (HiE) is a clinical syndrome of brain in-

jury secondary to a hypoxic-ischaemic insult. In devleoped countries, the in-

cidence is 2-5/1000 live births, of which 1-2/1000 are moderate to severe. The

cause may be antenatal, intrapartum, or postpartum, eg cord prolapse, placen-

tal abruption, any cause of maternal hypoxia, or inadequate postnatal cardio-

pulmonary circulation. Presentation varies depending on the severity of cer-

ebral hypoxia. The baby will have respiratory depression at birth, and a need for

resuscitation, including 1Ppv. pH soon after birth is <70 and base excess worse

than -12. Encephalopathy develops within 24h of birth. Management is with

resuscitation, avoidance of hyperthermia, exclusion of other causes of enceph-

alopathy, and monitoring and treatment of seizures (eg using cram, cerebral

function analysis monitoring). Therapeutic hypothermia is standard for term

babies with moderate to severe HIg, because it reduces death and disability.

Shock Causes: Blood loss (placental haemorrhage, twin-twin transfu-
sion; intraventricular haemorrhage; lung haemorrhage); capillary plas-
ma leaks (sepsis, hypoxia, acidosis, necrotizing enterocolitis); fluid loss
(p&v; inappropriate diuresis); cardiac causes (hypoxia, L-to-R shunts,
valve disease, coarctation). Signs: Pulse t; BP 4; urine output ¥, coma.
Management: ac. Ventilate as needed. Give colloid 10-20mL/kg 1v as needed.
Tnotropes may be used, eg dopamine 3-20mcg/kg per min® £+ dobutamine
5-20mcg/kg/min as needed® (may act synergistically; detailed dosing: p203).
Treat causes.
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Examination of the neonate

The aim is to screen for abnormality, and to see if the mother has any ques-
tions or difficulties.* The following is a recommended routine before the baby
leaves hospital—or during the 1st week of life for home deliveries. Before the
examination find out if the birthweight was normal. Was the birth and preg-
nancy normal? Is mother Rh-ve? Find a quiet, warm, well-lit room. Enlist the
mother’'s help. Explain your aims. Listen if she talks. Examine systematically,
eg head-to-toe. Wash your hands meticulously. Note observations (eg 7°).4+4

Head Circumference (50th centile=35cm, p224), shape (odd shapes from a diffi-
cult labour soon resolve), fontanelles (tense if crying or intracranial pressuret;
sunken if dehydrated). Eyes: Red reflex (absent in cataract & retinoblastoma);
corneal opacities; conjunctivitis. Ears: Shape; position. Are they low set (ie
below eyes)? The tip of the nose, when pressed, shows jaundice in white ba-
bies. Breathing out of the nose (shut the mouth) tests for choanal atresia. En-
sure oto-acoustic screening is done (p548). Are follow-up brainstem-evoked
responses needed?* Complexion: Cyanosed, pale, jaundiced, or ruddy (poly-
cythaemia)? Mouth: Look inside; insert a finger: is the palate intact? Is suck
good? Does the baby's face look normal? Dysmorphism can be difficult to de-
tect soon after birth as the baby may have some puffiness in the face.

Arms & hands Single palmar creases (normal or trisomy 21). Does the baby
look like the parents? Waiter's tip sign of Erb's palsy of C5 & 6 trunks (p76;
p766). Number of fingers. Clinodactyly (5th finger is curved towards the ring
finger, eg in normal or trisomy 21).

Thorax Watch respirations; note grunting and intercostal recession. Palpate
the precordium and apex beat. Listen to the heart and lungs. Inspect the ver-
tebral column for neural tube defects.

Abdomen Expect to feel the liver. Any other masses? Inspect the umbilicus. Is
it healthy? Next, lift the skin to assess skin turgor. Inspect genitalia and anus.
Are the orifices patent? Ensure in the 1st 24 hours the baby passes urine (con-
sider posterior urethral valves in boys if not) and stool (consider Hirschprung's,
cystic fibrosis, hypothyroidism). Is the urinary meatus misplaced (hypospa-
dias), and are both testes descended? The neonatal clitoris often looks rather
large, but if very large, consider caH, p134. Bleeding pv may be a normal variant
following maternal oestrogen withdrawal.

Legs Test for developmental dysplasia of the hip (p684). Avoid repeated tests
as it hurts, and may induce dislocation. Can you feel femoral pulses (to ‘ex-
clude’ coarctation)? Note talipes (p684). Toes: too many, too few, or too blue?

Buttocks/sacrum Is there an anus? Are there ‘mongolian spots'? (blue—and
harmless). Tufts of hair £ dimples suggest bifida occulta. If you can't see the
bottom of a dimple, arrange us. Any pilonidal sinus?

cNs Assess posture and handle the baby. Intuition can be most helpful in decid-
ing if the baby is ill or well. Is he jittery (hypoxia/ischaemia, encephalopathy,
hypoglycaemia, infection, hypocalcaemia)? There should be some control of the
head. Do limbs move normally? Is the tone floppy® or spastic? Are responses
absent on one side (hemiplegia)? The Moro reflex is done by sitting the baby
at 45°, supporting the head. On momentarily removing the support the arms
will abduct, the hands open and then the arms adduct. Stroke the palm to elicit
agrasp reflex. Is the baby post-mature, small for dates, or premature (p128)?

»Discuss any abnormality with the parents after liaising with a senior doctor.

4 The neonatal period is the 1st 28 days of life; if prem, 44 completed weeks of the infant's conceptional
age (=the chronological age plus gestational age at birth).*

5 Causes of floppiness: Sepsis; hypoglycaemia; dehydration; hypothermia; trauma/abuse; myopathy; poor
nutrition; botulism (may look like near sudden infant death syndrome)*; maternal drugs (lorazepam; clo-
zapine); alcohol withdrawal; rickets; trisomy 21, Ehlers-Danlos, or Prader-Willi syndromes; cerebral palsy;
cns syndromes—eg muscular dystrophy, myasthenia, Zellweger leukodystrophy, Guillain-Barré—or myo-
tonic dystrophy (shake hands with the mother: she may have delayed release of grip).*



Neonatal jaundice

Neonatal jaundice is common, occurring in 60% of neonates.itMost do not need

any treatment. Jaundice is caused by raised bilirubin levels. When severe, or

not properly managed, kernicterus, a permanent form of brain damage, may

occur. Transcutaneous bilirubin levels measured by midwives in homes may

prevent kernicterus in babies discharged early by allowing early detection of

jaundice. In non-Caucasians, the device needs recalibration.** Management of

severe neonatal jaundice typically involves phototherapy, and exchange trans-

fusion if very severe. The threshold levels for these treatments varies with ges-

tational age, and post-natal age. (see NICE guidelines at www.nice.org.uk/cg98)

Hyperbilirubinaemia (<200pmol/L) after 24h is usually ‘physiological’:

1 Increased bilirubin production in neonates due to shorter rac lifespan.

2 Decreased hilirubin conjugation due to hepatic immaturity.

3 Absence of gut flora impedes elimination of bile pigment.

4 Exclusive breastfeeding (esp. if there are feeding difficulties—4intake—
dehydration=4hilirubin elimination + tenterohepatic circulation of biliru-
hin—not a reason to stop®).

Visible jaundice within 24h of birth is always abnormal. Causes: »Sepsis or:

* Rhesus haemolytic disease: +ve direct Coombs test (pcr, pl17).

* ABO incompatibility: (mother o; baby A or B, or mother A and baby B, or vice
versa) beT +ve in 4%, indirect Coombs +ve in 8%. Maternal 196 anti-A or anti-B
haemolysin is ‘always' present.*

e Red cell anomalies: congenital spherocytosis (fragility tests/ema binding,
p196); glucose-6-phosphate dehydrogenase deficiency (do enzyme test).*

Tests: ric; film; blood groups (eg rare group incompatibility); Coombs test.

Prolonged jaundice (not fading after 14 days in term babies, or 21 days in
prems) Causes:. breastfeeding; sepsis (UTI & TORCH, p34); hypothyroidism; cystic
fibrosis; biliary atresia if conjugated and pale stools. Galactosaemia: urine
tests for reducing agents (eg Clinitest®) are +ve, but specific tests (Clinistix®)
for glycosuria are -ve (an insensitive test; galactose-1-phosphate uradyl trans-
ferase levels diagnostic).

Phototherapy uses light energy to convert bilirubin to soluble products (lu-
mirubin and other isomers) that can be excreted without conjugation. Efficacy
depends on irradiance (measured in pW/cm?2)—so exposing baby will lead to
more rapid reduction in serum bilirubin, as will using light from above and
below. Breast feeds should be brief to maximize time under the lights. sE:
T°t; eye damage (baby will need eye protection); diarrhoea; separation from
mother; fluid loss. Intense phototherapy is an adjunct to exchange transfu-
sion.®* To decide when to start phototherapy/exchange transfusion use Nice
guidelines (www.nice.org.uk/cg98), or your unit's protocol.

Exchange transfusion Uses warmed blood (37°c), 160mL/kg (double volume),
given ideally via umbilical vein 1vi, with removal via umbilical artery. The aim is
to remove bilirubin in those with severe or rapidly rising hyperbilirubinaemia.
Kernicterus refers to the clinical features of acute bilirubin encephalopathy
(ABE): lethargy/poor feeding/hypertonicity/opisthotonus/shrill cry—and chron-
ic bilirubin encephalopathy, as well as the yellow staining in the brain associat-
ed with ABE. Risk is increased with extremely high bilirubin levels (360pmol/L;
lower in prems). Long-term sequelae include athetoid movements, deafness,
and 41q. It is prevented by phototherapy (below) £ exchange transfusion.

Further reading
NICE (2010). Neonatal Jaundice (c698). London: Nice. https://www.nice.org.uk/guidance/cg98

Paediatrics




116

f

Paediatrics

Rhesus haemolytic disease

Physiology When a rid-ve mother delivers a Rnb+ve baby a leak of fetal red
cells into her circulation may stimulate her to produce anti-b 196 antibodies
(isoimmunization). In subsequent pregnancies these can cross the placenta,
causing worsening rhesus haemolytic disease (erythroblastosis fetalis) with
each successive Rh+ve pregnancy. First pregnancies may be affected due
to leaks, eg: e Threatened miscarriage ®APH *Mild trauma ¢ Amniocentesis
* Chorionic villous sampling ¢ External cephalic version.

There is a wide clinical spectrum. A severely affected oedematous fetus
(with stiff, oedematous lungs) is called a hydrops fetalis. Anaemia-associated
ccF causes oedema, as does hypoalbuminaemia (the liver is preoccupied by
producing new RBcs). AA: Thalassaemia; infection (eg toxoplasmosis, cmv, p34);
maternal diabetes.

Clinical Rh disease » Test for p antibodies in all |S19nS

Rh-ve mothers, at booking, 28 & 34 weeks’ gesta- * Jaundice—eg on day 1
tion. Anti-p titres <4u/mL (<L:16) are very unlikely |*Yellow vernix

to cause serious disease; it is wise to check mater- :ﬁi@;ﬂgzsgﬁbfnsggﬁ)
nal blood every 2 wgeks. If >10u/mL, get the aplwce « Progressive anaemia
of a referral centre: fetal blood sampling % intra- «Bleeding

peritoneal (or, with fetoscopy, intravascular viathe |4 cyg signs

cord) transfusion may be needed. « Kernicterus (pl15)

Expect fetal Hb to be <7g/dL in 10% of those with
titres of 10-100u/mL (75% if titres >100u/mL).

Do regular us (+tamniocentesis if anti-b titre >4u/mL). Timing is vital. Do it 10
weeks before a Rh-related event in the last pregnancy (eg if last baby needed
delivery at 36 weeks, expect to do amniocentesis at 26 weeks). Fetuses tolerat-
ing high bilirubins may be saved risky transfusions (fatality 2-30%) if moni-
tored by serial measurements of fetal Hb (by fetoscopy or non-invasive middle
cerebral artery peak velocity) and daily us to detect oedema, cardiomegaly,
pericardial effusion, hepatosplenomegaly, or ascites.®

Anti-p is the chief antibody. Others: Rh C, E, ¢, e, Kell, Kidd, Duffy (all are 146).
Low concentrations sometimes produce severe disease.

Prognosis is improving. Mortality is <20% even for hydropic babies. Note
that maternal antibodies persist for some months, and continue to cause hae-
molysis during early life.””

Exchange transfusion Indications/technique: If Hb <7g/dL, give 1st volume
of the exchange transfusion (80mL/kg) as packed cells, and subsequent pre-
cise exchanges according to response. »-Keep the baby warm.

Phototherapy (ultraviolet somerization of bilirubin to its soluble form) may be
all that is needed in less than severe disease. Give extra water (30mL/kg/24h
Po). Avoid heat loss. Protect the eyes. Keep the baby naked. Keep breastfeeds
short to maximize time under the phototherapy lights.

Giving Rh-ve mothers anti-p immunoglobulin (see Box, pll) This strategy
has markedly reduced need for exchange transfusion (cost per aaLy #£11,000-
52,000, see oHem pl2).58%

ABo incompatibility 1 in 45 of group A or B babies born to group o mothers
will have haemolysis from maternal antibodies. Exchange transfusion may be
needed, even in first-borns.




Hydrops fetalis: management

* Get expert help.

e At birth, take cord blood for Hb, pcv, bilirubin (conjugated and unconju-
gated), blood group, Coombs test,® serum protein, LFT, and infection screen
(p112) to find the cause—eg isoimmunization; thalassaemia; infection (eg
toxoplasmosis, syphilis, parvoviruses, cMmv p34); maternal diabetes; twin-
twin transfusion; hypoproteinaemia.

 Expect to need to ventilate with high inspiratory peak pressure and posi-
tive end pressure. HFov may have a role, p110.6%

» Monitor plasma glucose 2-4-hourly, treating any hypoglycaemia.

« Drain ascites and pleural effusions if affecting ventilation.

e Correct anaemia.

e Vitamin kK Img 1™, to reduce risk of haemorrhage.

e If ccF is present, furosemide may be needed, eg 1-2mg/kg/12h 1v.

e Limit 1v fluids to 60mL/kg/24h (crystalloid); if exchange transfusing, aim
for a deficit of 10-20mL/kg. Monitor urine output.

* Prognosis: 90% of those with non-immune hydrops die in utero; 50% die
postnatally. Babies with non-immune hydrops not secondary to infection
have a good neurological outcome.®

Biliary atresia

Incidence 1:17000. This is rare but serious. Apparently healthy term babies
have jaundice, yellow urine, and pale stools due to biliary tree occlusion by
angiopathy at around week 3 of life. The spleen becomes palpable after the
3rd or 4th week—the liver may become hard and enlarged. Early surgery
(Kasai procedure = hepatoportoenterostomy—the extrahepatic biliary tree
is identified, a cholangiogram performed to check diagnosis, and an intestinal
limb (Roux-en-Y) is attached to drain bile from the porta hepatis) has a good
chance of restoring flow of bile to bowel (60% success if done <60 days of
age) but if presenting for operation late (eg at 100 days) Kasai procedure
is unlikely to be successful due to advanced liver damage and cirrhosis; and
the baby will likely need liver transplant in 1st year of life. It can occur in
premature babies. 20% have associated cardiac malformations: polysplenia
and situs inversus. Refer all term babies jaundiced beyond 2 weeks (preterm
at 3) for conjugated/unconjugated bilirubia. Breast milk jaundice has t un-
conjugated bilirubin. Conjugated bilirubin >25 (or >5% of total bilirubin) may
reflect serious liver disease (<20pmol is normal). us may help with diagnosis.
Percutaneous liver biopsy may show bile duct proliferation and bile plugs.
Babies suspected of biliary atresia should be urgently assessed in a liver unit.

6 The direct Coombs test (pct) identifies red cells coated with antibody or complement and a positive
result usually indicates an immune cause of haemolysis (oxcw p330).
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Respiratory distress syndrome (RDS)

RDS is due to a deficiency of alveolar surfactant, which is commonest in prema-
ture babies. Insufficient surfactant leads to atelectasis; re-inflation with each
breath exhausts the baby, and respiratory failure follows. Hypoxia leads to
1 cardiac output, hypotension, acidosis, and renal failure. It is the major cause
of death from prematurity. Infants at risk: 91% if 23-25 weeks; 52% if 30-31
weeks.t* Also commoner in maternal diabetes, males, 2nd twin, caesareans.

Signs Increased work of breathing shortly after birth (Ist 4h)—tachypnoea
(>60/min), grunting, nasal flaring, intercostal recession, and cyanosis. cxr: dif-
fuse granular patterns (ground glass appearance) + air bronchograms.

Differential diagnosis Sepsis (pl12).Transient tachypnoea of the newborn
(17n) is due to excess lung fluid. It usually resolves after 24h. Meconium
aspiration (p120); congenital pneumonia (cBS); tracheo-oesophageal
fistula (rare; suspect if respiratory problems after feeds); congenital lung
abnormality.

Prevention Betamethasone or dexamethasone should be offered to all wom-
en at risk of preterm delivery from 23-35 weeks (p51); mothers at high risk
should be transferred to perinatal centres with experience in managing rps.

Treatment® Delay clamping of cord (p51) to promote placento-fetal transfu-
sion. Give oxygen via an oxygen-air blender, starting with 21%, and increas-
ing if no improvement in heart rate, despite good chest movement. Attach
oxymeter and follow local guidelines for required saturations. Sats of 85% are
normal in first 5-10min of life if baby active. If not, increase 0, by 10% every
minute until improving. If spontaneously breathing stabilize with cpap (5-6cm

H,0). If gestation s26wks, intubate and give prophylactic surfactant via et

tube % 2 further doses if ongoing 0, demand/ventilation requirement. Monitor

0,, as needs may suddenlyd.®z Aim for sats between 85-93% to reduce risk of

retinopathy of prematurity and bronchopulmonary dysplasia.* Some centres

give a dose of surfactant then extubate to non-invasive cpap; others keep the
baby intubated and wean as tolerated.

* Wrap up warmly and take to nicu/scsu incubator.

o If blood gases worsen, intubate and support ventilation (p110). tPaCO, sug-
gests that the minute volume is too low, so increase rate.

e Traditional ventilator settings: (p110) On connecting the endotracheal
tube, check chest movement is adequate and symmetrical. Listen for breath
sounds. Pa0, is increased by tmean pressure (not too high). PaCO, is de-
creased by tminute volume (t breath frequency) by lessening expiratory
time. Always check with a CO, monitor. Ask a senior colleague for advice.s5

«»-If any deterioration, check pope: Displaced ET tube, Obstructed (secretions,
blood), Pneumothorax, Equipment failure (ventilator, tubing).

o Fluids: Give 10% glucose 1v1 (p123). Nutrition: Get help. Inositol is an essential
nutrient promoting surfactant maturation and plays a vital role in neonatal
life. Supplementing nutrition of prems with inositol reduces complications
(1vH, pl08; bronchopulmonary dysplasia, p119).% Full parenteral nutrition can
be started on day 1. Minimal enteral feeding with expressed breast milk can
also be started on day 1.

Signs of a poor prognosis %3 If, despite everything, the baby is still deterio-
rating, enlist senior help. It may be appropriate to not escalate treatment any
further, or even to withdraw treatment; this is a consultant decision. Explain
what is happening to the parents, and that the baby will feel no pain. Encour-
age christening, or what is congruent with parents’ beliefs. Relieve pain (p172);
keep the baby comfortable. In the light of dialogue with parents and nurses it
may be appropriate to disconnect the tubes, so allowing the parents to hold
the baby, and, in so doing, to aid their grief. NB: contact your Trust's head and
defence organization if legal issues beckon.®



Communicating with parents

Take time to explain to parents exactly what is happening to their baby—
not just for the rps, but for any serious diseases. Structured, tested inter-
views yield these guidelines:®’

e Ask both parents to be present (plus a nurse whom they trust).

¢ Elicit what the parents now know. Clarify or repeat as needed.

e Hand your bleep to a colleague. Allow time. Call the parents by name.

e Look at the parents (mutual gaze promotes trust).

* Name the illness concerned with its complications. Write it down.

« Give support group details: www.cafamily.org.uk tel: 020 7240 0671 for a list.

e Answer any questions. Arrange follow-up (<50% may be remembered).

Doctors' decisions are increasingly being questioned by parents. If you and
your team are sure your actions are in the child's best interests, and the
parents take a different view, take any steps you can to resolve the issue
in a non-confrontational way. Violent fights between doctors and parents
endanger other children (some uk units have had to be evacuated while po-
lice are called). You should know emergency procedures for contacting the
High Court to settle the issue (go through the on-call manager: your Trust
can make applications day or night). Failure to get Court approval will leave
you open to criticism from the European Court of Human Rights, which is
likely to take the view that ‘do not resuscitate’ notices fail to guarantee re-
spect for the child's ‘physical and moral integrity'—guaranteed by Article
8 of the Convention on Human rights—see Glass vs United Kingdom, 2004
(61827/00).%

Bronchopulmonary dysplasia (srp)

This complicates ventilation for rps in 40% of babies of <lkg birthweight.c®
There is persistent hypoxia £ difficult ventilator weaning—eg still requir-
ing ventilation at 36 weeks' postmenstrual age (eg Sa0, <88% in air). BPD
is mainly from barotrauma and oxygen toxicity, whereas surfactant-related
BPD is multifactorial with airway infections triggering inflammatory cas-
cades. (Without surfactant, many would not survive to get 8rp.)” Oxidative
processes may also play a key role, but antioxidants are unproven.”

Tests cxr: Hyperinflation, rounded, radiolucent areas, alternating with thin
denser lines. Histology: Necrotizing bronchiolitis with alveolar fibrosis.
Mortality Variable, .- complex interaction with surfactant use.”

Early sequelae Feeding problems. O, desaturation during feeds is not un-
common; severe Rsv bronchiolitis; gastro-oesophageal reflux.

Late sequelae 41q; cerebral palsy; by adolescence/early adulthood the main
changes remaining are asthma and exercise limitation.

Prevention Steroids (antenatal & postnatal); surfactant and ‘suitably high’
calorie feeding.”

Pulmonary hypoplasia

This is very rare. Suspect this in all infants with persisting neonatal tachyp-
noea = feeding difficulties, particularly if prenatal oligohydramnios. Hypo-
plasia may be a consequence of oligohydramnios, eg in Potter's syndrome or
premature rupture of the membranes. In diaphragmatic hernia it is a conse-
quence of the ‘space-occupying lesion’. Cystic adenomatoid malformations
are another cause. They are often detected on the fetal anomaly us. cxkR may
be misleadingly reported as normal. The condition need not be fatal: postna-
tal catch-up growth occurs.

Differential rRos, meconium aspiration, sepsis, or primary pulmonary hyper-
tension.” Some degree of pulmonary hypoplasia is the price of adopting an
early elective delivery for early spontaneous rupture of the membranes, but
despite this, expectant management leads to fewer deaths.”
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Other neonatal problems

Necrotizing enterocolitis (NEc) is an inflammatory bowel necrosis. Prematu-
rity is the chief risk factor: if weight <1500g, 5-10% develop Nec. Other risk fac-
tors: enteral feeds, bacterial colonization, mucosal injury.” Signs: If mild, just
some abdominal distension. A little blood/mucus may be passed pr. If severe,
there is sudden abdominal distension, tenderness (x perforation), shock, bic
& mucosal sloughing. Pneumatosis intestinalis (gas in the gut wall seen on x-
ray) is pathognomonic for Nec. B: Stop oral feeding (except oral probiotics, eg
Bifidobacteria infantis, which may help);”” barrier nurse; culture faeces; cross-
match (may get anaemic); give antibiotics: eg cefotaxime + vancomycin.” Li-
aise early with surgeon; repeated Axr and girth measurement. Platelets mirror
disease activity; <100x10%/L is ‘severe'” Laparotomy indications: Progressive
distension, perforation (up to 50% die). Prophylaxis: Expressed breast milk;
probiotics.

Meconium aspiration syndrome (mas) occurs in the term/near term infant
when meconium, the faecal material that accumulates in the fetal colon dur-
ing pregnancy, is passed in utero, leading to meconium-stained amniotic fluid
(MsAF). MSAF occurs in ~8-25% of births, due to fetal maturity or fetal distress.
MAS occurs in only 5% of these infants;® it is defined as respiratory distress in
the infant born through msar which cannot otherwise be explained. Aspira-
tion of meconium mostly occurs in utero.® It may lead to airway obstruction,
surfactant dysfunction, pulmonary vasoconstriction, infection, and chemical
pneumonitis. Intrapartum suctioning of the oro/naso pharynx wastes time
and makes no difference.? Endotracheal suctioning is only needed for those
infants who aren't vigorous at birth.® Cricoid and/or chest compression at
birth to prevent aspiration have not been shown to be useful.® Surfactant,
ventilation, inhaled nitric oxide, and antibiotics may be required.*

Vitamin k deficiency bleeding (vkoB=haemorrhagic disease of the newborn)
occurs from days 2-7 postpartum. Cause: No enteric bacteria to make vit k. The
baby is usually well, apart from bruising/bleeding. Prothrombin & partial throm-
boplastin times (pT & PTT)1; platelets «. Prevention: (Many regimens) vit kK Img
(0.4mg/kg if prem) v (if at trisk’)—or 2 doses of oral colloidal (mixed micelle)
phytomenadione 2mg at hirth, repeated in <7d; if breastfed, give a 3rd dose
at 1 month old; not needed if bottle-fed (already fortified). NB: a weak correla-
tion® with cancers caused a scare, but there is no hard evidence. R: Plasma,
10mL/kg 1v & vit K (slmg slow 1v) for active bleeding (monitor coagulation).®
Disseminated intravascular coagulation (pic) Signs: Septic signs (ill); pete-
chiae; venepuncture oozings; 61 bleeding. Tests: Plateletst; schistocytes (frag-
mented RBCs); INRT; fibrinogend; partial thromboplastin timet; o-dimert (hard
to interpret if birthweight low).®# Treatment: Get help; treat cause (eg Nec,
sepsis, etc); give vit. K slmg slow 1v+ platelet transfusion (aim for >30x10%/L).
« Fresh plasmazcryoprecipitate,”’ 10mL/kg 1vi + heparin 1v + protein c.®#

o If bleeding still continues, consider exchange transfusion.

Autoimmune thrombocytopenia (17p) <10% of babies of women with 11p are
thrombocytopenic (p88). Alloimmune thrombocytopenia (1:2000 births; via
fetomaternal incompatibility of platelet antigens). It develops in utero. 50%
are 1st born (it recurs in ~80% of later pregnancies with same or tseverity). If
affected in utero 25% have cns problems. Platelets fall for 48h post-delivery.
Treat severe thrombocytopenia with compatible platelets or irradiated ma-
ternal platelets. vig 400mg/kg/day™ for 48h and steroids may help. Platelet
transfusion via cordocentesis from 24wks may be needed in later pregnan-
cies. Diagnose by detecting maternal platelet allo-antibody against father's
platelets.

7 Asphyxia, bleeding problems, cholestasis—or mother with liver disease or on carbamazepine, pheno-
barbital, phenytoin, rifampicin, or warfarin.



Minor neonatal problems

Most neonates have a few minor lesions; the more
you examine neonates the better you will become
at reassuring mothers.

Strawberry naevus (fig 2.2) May not be present
at birth, and increase in size over first few months,
then fade again. Some may ulcerate or bleed. If
large or in critical area (over eye or joint), consider Fig 22 Strawberry naevus.
early propranalol to shrink the lesion.

Milia 1-2mm pearly white/cream papules caused by retention of keratin in
dermis. Found on forehead, nose, cheeks. Will resolve spontaneously.

Erythema toxicum (neonatal urticaria) These are harmless red blotches,
often with a central white pustule which come and go in crops. Described as
‘flea bitten’ in appearance. They last ~24h, in contrast to septic spots which are
smaller and not mobile. Miliaria crystallina (a prickly-heat like-rash) develops
due to transient sweat-pore disruption® or immaturity®*—hence its charac-
teristic 1-2mm retention vesicle.*? Prevalence: s 8%.% In miliaria rubra there
is a surrounding flush.

Stork mark These are areas of capillary dilatation on the eyelids, central fore-
head, and back of the neck—where the baby is deemed to have been held in
the stork's beak. They blanch on pressure and fade with time.

Peeling skin/desquamation Common in postmature babies, it does not de-
note future skin problems. Olive oil prevents skin folds from cracking.

Petechial haemorrhages, facial cyanosis, subconjunctival haemorrhages
These temporary features generally reflect suffusion of the face during deliv-
ery (sometimes inaccurately referred to as ‘traumatic asphyxia’).

Swollen breasts These occur in both sexes and occasionally lactate (witch's
milk). They are due to maternal hormones and gradually subside if left alone,
but if infected need antibiotics. Milk may persist until 2 months old.

The umbilicus Tt dries and separates through a moist base at about day 7.
Signs of infection: odour, pus, periumbilical red flare, malaise. Take swabs and
blood cultures, give antibiotics. Granuloma: exclude a patent urachus and cau-
terize with a silver nitrate stick.

Sticky eye (Commonly from a blocked tear duct, p418.) Swab to exclude
ophthalmia neonatorum (p36)/chlamydia (special swab). When vertically
transmitted sexual infections occur, liaise with your microbiologist and local
genitourinary medicine (cum) clinic.

Feeding anxieties Healthy term babies require little milk for the first few days
and early poor feeding is not an indication for investigation or bottle top-ups.
The exceptions are babies of diabetic mothers who develop hypoglycaemia.
New babies may have difficulty co-ordinating feeding and breathing, and
briefly choke, gag, or turn blue. Exclude disease, check feeding technique (too
much? too fast?) and reassure. Regurgitation is often due to overfilling a tiny
stomach with milk and air. Check feeding technique; if bottle fed, is the teat
too big for the mouth or the hole too small or the amount too great? Winding
during feeds may help but is not essential to health.

Red-stained nappy This is usually due to urinary urates but may be blood
from the cord or baby's vagina (oestrogen withdrawal bleed).

Neonatal sneezing clears nasal amniotic fluid. If jittery £ 7°¢/ muscle hyper-
tonia, suspect fluoxetine or opiate withdrawal.**s

Harlequin colour change Transient, episodic, demarcated erythema on left or
right, with simultaneous contralateral blanching—occasionally related to use
of systemic alprostadil (no need to stop: the condition is self-limiting).
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Enteral and parenteral nutrition

Breastfeeding ( expressed breast milk, p124-6) is the ideal way to feed term
babies. Small babies may remain small and this is not helped by over-feeding.
Adequate incremental weight gain is more important than overall size—a good
rule of thumb is 'an ounce (25g) a day with a day off on Sundays.'

Nasogastric tube feeding Indications: Any sick infant who is too ill or too
young to feed normally (eg respiratory distress syndrome). Expressed breast
milk or formula milk is fed via a naso- or orogastric tube either as a bolus or as
a continuous infusion.&* If gastro-oesophageal reflux or aspiration is a prob-
lem, then a silastic naso-jejunal tube can be used. After entering the stomach,
the tube enters the jejunum by peristalsis: confirm its position on x-ray. When
the baby improves, start giving some feeds by mouth (po), eg by increasing the
ratio of oral to nasogastric feeds, either in whole feeds, or by fractions of each
feed. If during oral feeds, cyanosis, bradycardia, or vomiting supervene, you
may be trying too soon.

Trophic feeding Synonyms: Minimal enteral or hypocaloric feeding; gut priming.
Rationale: If prems go for weeks with no oral nutrition, normal 61 structure
and function are lost despite an anabolic body state. Villi shorten, mucosal
DNA is lost, and enzyme activity is less. Early initiation of subnutritional en-
teral feeding may help by promoting gut motility and bile secretion, inducing
lactase activity, and by reducing sepsis and cholestatic jaundice.®* See fig 2.3.
Technique: Typically, milk volumes of ~ImL/kg/h are given by tube starting
on day 2-3. Use expressed breast milk (or a preterm formula, eg Nutriprem®).
Effects: Studies show that weight gain and head growth is better, and that
there are fewer episodes of neonatal sepsis, fewer days of parenteral nutrition
are needed, and time to full oral feeding is less. If too much is given, Nec (p120)
may ensue.”

Eligibility: Experience shows that almost all prems with non-surgical illness
tolerate at least some milk as trophic feeds.*

Parenteral nutrition (PN, via a central vein). Indications: post-op; trauma;
burns; if oral nutrition is poor (eg in ill, low-birthweight babies) and necrotiz-
ing enterocolitis (when the gut must be ‘rested’). »-Sterility is vital, prepare
using laminar flow units. Monitoring of electrolytes must be meticulous.®
Daily checks: Weight; fluid balance; ug&g; blood glucose; Ca?*. Test for glyco-
suria. Change 1v1 sets/filters; culture filters, Vamin®, and Intralipid® samples.
Weekly: Length; head circumference; skinfold thickness. LFT; Mg?*; POZ"; alk
phos; ammonia; triglycerides; Fec; ESR/CRP (helps determine if there is sepsis).
Complications: Infection; acidosis; metabolic imbalances; thrombophlebitis;
hepatobiliary stenosis; cholelithiasis; osteopenia.®

Stopping 1v nutrition Do in stages to prevent hypoglycaemia.

8 See guidelines from the British Association for Parenteral and Enteral Nutrition: http://www.bapen.
org.uk/.


http://www.bapen.org.uk/
http://www.bapen.org.uk/

Fig 23 ‘Gavage’ (from an old French word
meaning 'to gorge’) denotes a controver-
sial farming and gastronomic method
entailing insertion of a long funnel into a
goose’s throat. Down this funnel is pumped
a slurry of ground corn and water, to pro-
duce obesity—and, to some palates, a
delicious (if unnaturally fatty) paté—padté
de foie gras). On the neonatal unit, gavage
feeding should not be quite so enthusiastic.
But French farmers were right about one
thing: bolus gavage feeding is better than
continuous tube feeds, at least with regard
to trophic feeding.®
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Learning to breastfeed

Tt is better to talk to a breastfeeding mother whilst pregnant than to rely on
simple encouragement and leaflets.™

Reflexes Rooting (searching, with wide-open mouth)-suckling (jaw goes
up and down while the tongue compresses the areola against the
palate)-=swallowing reflex (as milk hits the oropharynx, the soft palate rises
and shuts off the nasopharynx; the larynx rises, and the epiglottis falls, closing
the trachea).

Skill Don't assume this comes naturally; it can be difficult for both mother and
baby to get the hang of, and can be anxiety-provoking. The best way to learn
is from an experienced person in comfortable surroundings—eg sitting in an
upright chair, rather than inadequately propped up in bed. Reassure that a
few problematic feeds do not mean that the baby will starve, and that bottle
feeding is needed. Most term babies have plenty of fuel reserves—and per-
severance will almost always be rewarded. Furthermore, ‘top-up’ bottle feeds
may undermine confidence, and, by altering the 61 milieu, diminish the benefits
of breastfeeding.

A good time to start breastfeeding is just after birth (good bonding; ppH
riskd), but labour procedures may make this hard, eg intrapartum opiate anal-
gesia + operative delivery, T° and BP measurements, washing, weighing, going
to a postnatal ward. »-It is never too late to put to the breast.

From the baby's viewpoint, breastfeeding entails taking a large mouthful of
breast-with-nipple, which he or she gets to work on with tongue and jaw. En-
sure the baby is close to the mother with the shoulders as well as the head fac-
ing the breast—which, if large, may need supporting (mother’s fingers placed
flat on the chest wall at the base of the breast: avoid the 'scissors’ grip which
stops the baby from drawing the lactiferous sinuses into his mouth).
 Avoid forcing the nipple into the mouth; so do not place a hand over his oc-

ciput and press forwards. Cradle the head in the crook of the arm.

 Explain the signs of correct attachment:

«Mouth wide open, and chin touching the breast (nose hardly touching).

«The baby should be seen to be drawing in breast, not just nipple.

«Lower lip curled back, maximally gobbling the areola (so angle between
lips >100°). (Don't worry about how much areola can be seen above the
top lip: this gives little indication of where the tongue and lower jaw are.)

«Slow, rhythmic, and deep jaw movements, as well as sucking movements.
The 1st few sucks may be fast, shallow, and non-nutritive: here the baby is
inducing the 'let-down’ reflex, which promotes flow.

*When helping with placing, it is quite appropriate to ‘tease’ the baby by
brushing his lip over the nipple, and then away. This may induce a nice big
gape. With one movement bring to the breast, aiming his tongue and lower
jaw as far as possible from the base of the nipple—so his tongue can scoop in
the nipple and a good mouthful of breast.

* Keeping on the postnatal ward for a few days, and having the mother learn
with an experienced, friendly midwife is very helpful, but this is rare in the uk,
as cost and other pressures make admissions shorter. Most hospitals have a
breastfeeding expert (usually a senior midwife) who can help troubleshoot if
problems persist.



How to express breast milk

It is good for every breastfeeding mother to learn this skill (access to teach-

ing is required before the accolade of ‘baby-friendly’ can be granted to uk

hospitals). There are at least 4 times when expressing is valuable:

* To relieve (sometimes very) painful breast engorgement between feeds.

* To keep milk production going when it is necessary to give nipples a rest
owing to soreness—which is quite a common problem.

«To aid nutrition if sucking is reduced for any reason (eg prematurity or
cleft lip).

« If the mother is going to be separated from her baby for a few feeds, eg
going out to work.

The best way to learn is from a midwife, and by watching a mother who is

already successfully expressing milk. Pumps are available from any chemist.

If not, wash hands, and dry on a clean towel. Then, try to start flow by:

« Briefly rolling the nipple: this may induce a let-down reflex, especially if the
baby is nearby.

« Stroke the breast gently towards the nipple.

* With circular movements, massage the breast gently with the 3 middle
fingers.

Applying warm flannels, or expressing in the bath may aid flow, eg while the
mother is learning, and only a few drops are being expressed.

Teach the mother to find the 15 or so ampullae beneath the areola: they feel
knotty once the milk comes in. Now with the thumb above the areola and the
index finger below, and whole hand pressing the breast back on the chest wall,
exert gentle pressure on the ampullae. With rhythmic pressure and release,
milk should flow. Use a sterile container.

Take care that the fingers do not slip down on to the nipple, and damage the
narrowing ducts. Fingers tire easily: practice is the key. Concentration is also
needed to be sure to catch oddly angled jets.

If kept in a fridge, the milk lasts 5 days. Frozen milk should be used within
6 months. It is thawed by standing it in a jug of warm water. Any unused
milk should be discarded after 24 hours, not refrozen. ng: it is known that the
antioxidant level of stored breast milk falls, but it is not known if this matters.
Refrigeration is better than freezing and thawing.

This is a common reason to give up breastfeeding and is easily treatable.
Symptoms

« Tender, hot, reddened area of breast

* Fever may be present or absent.

Treatment

¢ Flucloxacillin 500mg aps po for 7-10 days

e Ibuprofen 400mg Tos Po

« Continue breastfeeding

o If breastfeeding too painful, express the milk

e Consider checking breastfeeding technique with a breastfeeding expert.
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Breastfeeding and social/biological influences

Factors which make starting breastfeeding harder ¢ Family pressures, in-

cluding partner’s hostility (10% breastfeed vs ~70% if he approves).

« If mother and baby are separated at night in hospital.

 Unfriendly working environments.

« Cultural reframing of breasts as sex objects; no non-sexual role models.

* The commitment a breastfeeding mother makes is huge and sustained—24/7
for many months (wHo advises exclusive breastfeeding for 6 months).” ¢

iBreastfeeding advantages »Mutual gaze temotional input from mother.

 Sucking promotes uterine contractions, so avoiding some PpHs.

 Breastfeeding-induced oxytocin surges promote trust and diminish fear.:310

o Less insulin resistance, BPt, & obesity (growth is less rapid, p181)** due to threast
milk long-chain polyunsaturated fatty acids.® »-LcPUFAs may also 11Q.'

* Breast milk is free and clean, and gives babies an attractive smell.

* Colostrum has endorphins: good for birth-associated stress?¢

 IgA, macrophages, lymphocytes (with interferon), and lysozyme protect from
infection. Acids in breast milk promote growth of friendly lactobacilli in the
baby's bowel. Gastroenteritis may be less severe if the mother makes and
transfers antibodies (an ‘immune dialogue’).

« Infant mortality, otitis media, pneumonia, & diarrhoea are less if breastfed.*

* Breast milk contains less Na*, K*, and ClI- than other milk, so aiding homeo-
stasis. If dehydration occurs, risk of fatal hypernatraemia is low.

 Exclusive breastfeeding may {risk of: type 1 om, rheumatoid arthritis, inflam-
matory bowel disease, food allergy/atopy (if family history +ve).110-112

 Breastfeeding helps mothers lose weight, and is contraceptive (unreliable!).

* Some protection in premenopausal years against maternal breast cancer.

Why is feeding on demand to be encouraged?

o It keeps the baby happy, and enhances milk production.

 Fewer breast problems (engorgement, abscesses).

nB: feeding by routine is possible with a structured plan (see The New Con-

tented Little Baby Book),"* which may help to promote a diurnal sleep cycle.

NB: although co-sleeping (a baby sleeping in the parental bed) can aid parental

sleep, there is a risk of inadvertent smothering (pl48).

Contraindications to breastfeeding ¢ An Hiv +ve mother in developed coun-

tries e Amiodarone ¢ Antimetabolites ¢ Antithyroid drugs e Opiates. See BnF.

Problems Treat hreast engorgement by better breast technique and better

latching-on; aim to keep breasts empty, eg by hourly feeds or milk expression. If

a breast abscess forms, discard the milk if it is pus-like. Give the mother flu-

cloxacillin 500mg/6h po (it is safe for her baby). Surgery may be needed. Treat

sore nipples by ensuring optimal attachment (p124), and moist wound healing

(paraffin gauze dressing or glycerin gel)'* not by resting, except in emergency.

Prematurity Preterm breast milk is the best food for prems. Give unheated,

via a tube (p122). Add vitamins p 1000u/day and K (p122). Phosphate sup-

plements may be needed. Even term babies may (rarely) develop rickets £

hypocalcaemia (eg fits, recurrent ‘colds’, lethargy, or stridor) if exclusively

breastfed, unless vitamin supplements are used (p150).

9 However, evidence is insufficient to say confidently 'Breastfeed exclusively for 6 months’ in developed
countries, as breast milk may not meet full energy needs of some infants at 4-6 months old—and there
may be risk of specific nutritional deficiencies. Further evidence is awaited."®



Bottle feeding

There are few contraindications to breastfeeding but many pressures not to
(p126). In many communities >50% mothers are breastfeeding at 2 weeks but
this reduces to s40% at 6 weeks. Most change to bottle because of lack of
knowledge or no encouragement. Advertising also has a role. The wHo/UNICEF
International Code of Marketing of Breastmilk Substitutes bans promotion
of bottle feeding and sets out requirements for labelling and information on
feeding."e The advantage of bottle feeding is that fathers and others can help;
Knowing how much milk the baby is taking can be reassuring to mothers.

Teats Babies fed with a cross-cut teat (lets the baby determine rate) cry less
and spend more time awake and content than babies fed with standard teats.

Standard infant formulas (Cows' milk *humanized' by reducing the solute
load and modifying fat, protein, and vitamin content.) As with breast milk, the
protein component is whey-based. Brands are similar so shopping around for
a brand which 'suits better" is unlikely to be an answer to feeding problems.

Follow-on formula milks are like standard formulas, but the protein com-
ponent is casein-based (.. delays stomach emptying and allows less frequent
feeds). These are marketed to satisfy hungrier babies before they start wean-
ing. Typical age of use: 6-24 months.

Soya milks These are no longer recommended. They contain high levels of
phyto-oestrogens which have oestrogen-like properties. This could affect im-
munity and thyroid function, as well as the more obvious hormonal disrup-
tion, especially in boys. Soya milks are still on sale in the supermarket: try to
discourage parents from their use. Soya milk is not indicated in re-establishing
feeding (regrading) after gastroenteritis.

Hydrolized formula is a cows’ milk formula where protein is hydrolized into
short peptides (eg Nutramigen®). Indications: cows” milk allergy (seen in 1%
of babies, eg with bloody diarrhoea % perioral rash) or soya allergy. Cows' milk
can be reintroduced eg at 1 year.

Specialist milks Many types exist (eg for gastro-oesophageal reflux, mal-
absorption, metabolic diseases, etc). Get help from a paediatric dietician.

Preparing feeds Hands must be clean, equipment sterilized, and boiled wa-
ter used—infective gastroenteritis causes many deaths in poor countries
and considerable morbidity in the uk. Powder must be accurately measured.
Understrength feeds lead to poor growth and overstrength feeds have caused
dangerous hypernatraemia, constipation, and obesity.

Feeding After the first few days, babies need ~150mL/kg/24h (30mL=10z) over
4-6 feeds depending on age and temperament. If small-for-dates up to 200mL/
kg/day is needed; if large-for-dates, <100mL/kg. Feeds are often warmed;
there is no evidence that cold milk is bad. Flow should almost form a stream;
check before each feed as teats silt up. The hole can be enlarged with a hot
needle. Bottles are best angled so that air is not sucked in with milk.

Weaning Introduce solids at 6 months by offering a selection of finger foods
with or without puree. Avoid adding salt or sugar. Encourage home cooking
and eating together as a family. Normal supermarket cows' milk may be used
from when the baby is ~1 year old, but it may still be too rich in protein, Na*,
K*, phosphorus—and is poor in iron, trace elements, linoleic and alpha-lino-
lenic acids'® and vitamins ¢ & 8 complex. Infants must be able to cope with its
higher solute load.*”

10 Docosahexaenoic acid (pHA) is the main lipid in our brain-derived endogenously via &-linolenic acid
(ALA). Several studies have tried to improve blood pHA concentrations of formula-fed infants by t ALa in
feeds and measuring changes in growth & development. Results are far from clear.®
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128 Preterm and small-for-dates babies

Some definitions Preterm: A neonate whose calculated gestational age from
ﬁ the last menstrual period is <37 completed weeks—ie premature.

Low birth weight (LBw): Birth weight of <25009 regardless of gestational age.
Thus a LBw baby may not be small for gestational age (see below) if they are
born preterm. 6% of uk infants are <2500q at birth, and 50% of these are pre-
term. 10% of pregnancies end in spontaneous preterm delivery, and 70% of all
perinatal deaths occur in preterm infants.

Very low birth weight (view): Birth weight of <1500q regardless of age.
Extremely low birth weight (eLew): Birth weight <1000g regardless of age.
Small for gestational age (scA): Typically sGA refers to a birth weight below
the 10th percentile for gestational age (sGA). In intrauterine growth restric-
tion (1uGr) there is a failure of growth in utero, which may or may not result
in the baby being sGA. Symmetric (proportional) sGA: all growth parameters
are symmetrically small, suggesting that the fetus was affected from early
pregnancy. This is seen in babies with chromosomal abnormalities and in the
constitutionally small. Asymmetric (disproportional) scA: the weight centile
is <length and head circumference. It is usually due to 1uer and an insult later
in pregnancy eg pre-eclampsia. These babies have a higher risk of complica-
tions. Chief causes: »-Poverty/poor social support may account for 30% of var-
iance in birthweights.'** Other causes: Constitutional factors; malformation;
twins; congenital infection; placental insufficiency (maternal heart disease,
BPt, smoking, diabetes, sickle-cell disease, pre-eclampsia).’*® Gestational age
(based on us) is more important for predicting survival than the birthweight
alone. Are scA effects permanent? 90% of sea catch up growth in the first 2
yrs, however as adults they are on average 1 standard deviation shorter than
the mean adult height.** There may be an association between scA and adult
risk of coronary heart disease and obesity.’!

Complications: Increased risk of fetal death; risks from congenital infection
or malformations if present, hypoglycaemia, hypothermia, polycythaemia
(secondary to chronic intrauterine hypoxia), NEC, meconium aspiration.
Causes of prematurity are mostly unknown (40%); smoking tobacco, pov-
erty, and malnutrition play a part. Others: past history of prematurity;
genitourinary infection/chorioamnionitis; pre-eclampsia; diabetes mellitus;
polyhydramnios; closely spaced pregnancies; multiple pregnancy; uterine mal-
formation; placenta praevia; abruption; premature rupture of the membranes.
Labour may be induced early on purpose or accidentally (p62).

Estimating the gestational age Check epp on 12 week scan (later scans less
accurate). If no scans in pregnancy or LMP, use the Dubowitz score (p228).

Management Delivery should take place in a centre capable of caring for
preterm babies; arrange in utero transfer if necessary (better outcomes than
ex utero). Once born, ensure adequate resuscitation (p107). Take to Nicu/scBu.
Plan supplemental breast milk or low-birth-weight formula if <2kg. Monitor
and maintain blood glucose. Encourage mother to express from day 1. Tube
feed if oral feeds are not tolerated. If oral feeding is contraindicated (eg res-
piratory distress) 1v feeding is needed (p122). Support parents.

Survival if very premature 40% of infants born before 23 weeks die on la-
bour ward. Of those surviving labour ward, 75% died on the neonatal unit. 47%
survive at 24 weeks and 67% at 25 weeks. 12 Mortality is associated with
intracranial abnormalities seen ultrasonically.

Disability As a percentage of live births: if 23 weeks' gestation: 5% had no
or minor subsequent disability (24 weeks ~12%,; 25 weeks ~ 23%). Morbidity
relates to cerebral palsy, squint, and retinopathy (p108).1%s0 Disability may be
subtle but specific: one pattern is énumeracy if gestation is <30/40, associated
with dgrey matter in the left parietal lobe.'? ApD riskt (p212).
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Is this baby small for gestational age?

Use centile charts which take into account that first-borns are lighter than
subsequent births: the TABLE gives sample data.

Weeks of Tenth centile weight (grams)

gestation Firstborn: Boy Girl Subsequentbirths: Boy Girl
2 1220 1260 1470 1340
3 1540 1540 1750 1620
3 1830 1790 2000 1880
3% 2080 2020 2230 2100
% 210 2210 2430 2310
3 2500 2380 2600 2480
38 2660 2530 270 2620
39 2780 2640 2860 2730
40 2870 2730 2950 2810

Very low birthweight: 1-1.5kg; extremely low birthweight: 500-999g.

Preventing neonatal deaths—worldwide'?*

Each year, of the 130 million babies who are born, ~4 million die in the 1st
4 weeks of life (the neonatal period)—most from preventable causes. Two-
thirds occur in India, China, Pakistan, Nigeria, Bangladesh, Ethiopia, prc,
Indonesia, Afghanistan, and Tanzania. Most of the deaths are caused by
pre-term births, infections, respiratory problems, and tetanus. (Malaria and
some diarrhoeal diseases are less important in the neonatal period except in
those areas of the highest neonatal mortality.) Prevention depends on:

« Tetanus vaccination, access to antibiotics and breastfeeding advice.

e Sanitary delivery rooms with basic emergency services (caesarean sec-
tions and blood transfusion; obstructed labour is a major problem).

¢ Preventing and managing low birthweight. Low birthweight affects 14%
of births worldwide, but accounts for ~70% of neonatal deaths. Managing
low birthweight babies need not require expensive technology. Much could
be achieved by application of known primary care principles of warmth,
feeding, and the prevention and early treatment of infection.

e Preventing maternal mortality (0.5 million maternal deaths/yr) is a pre-
requisite for preventing many neonatal deaths. In one small but harrow-
ing study from Gambia all the children born to mothers who died from
pregnancy-related causes were themselves dead at 1 year.'®

mpe-4 Millennium Development Goals are internationally ‘agreed’ commit-
ments to reduce poverty and ill-health. The 4th goal aimed to reduce mor-
tality in under-5s by % by 2015. 17,000 fewer children die every day in 2015
compared with 1990, but 6 million children still die before reaching their 5th
birthday. The developing world spends $2 billion annually on this. It is esti-
mated that another $4 billion is needed to do the job.

Non-pharmacological methods to reduce pain in neonates

Pain relief through non-nutritive sucking (NNs), rocking, massage, 20% su-
crose (12mg may be enough),? distilled water, and expressed breast milk
(eBM) have been studied in a randomized way—in the context of a heel-
prick. Duration of cry and pain score were used as objective measures of
pain. Pain scores and duration of crying were lowest in the NNs and rock-
ing groups compared with sucrose, distilled water, expressed breast milk
and massage.'?” Other trials show that for venepuncture, breastfeeding or
glucose plus use of a pacifier provides good analgesia.’?®** Other alterna-
tives: kangaroo care (skin-to-skin with mum); morphine; fentanyl. Whenever
you hear siren cry (sequence of almost identical cries with a period of 1sec)
think: 'How can I help this baby? What is going wrong?'**
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cI malformations

»Bilious (green) vomiting in neonates always needs urgent help (paediatric
surgeon + neonatology team) for prompt investigation and management.
Hirschsprung's disease Occurs in 1in 5000 births.®** Congenital absence of
ganglia in a segment of colon (or in the rare ‘long-segment’ disease, can be all
the way up to the stomach) leading to functional eI obstruction, constipation
and megacolon. Faeces may be felt per abdomen, and pPr exam may reveal
tight anal sphincter and explosive discharge of stool and gas. &":¢ = 31. Com-
plications: a1 perforation, bleeding, ulcers, enterocolitis (may be life-threat-
ening). Short-gut syndrome after surgery. Tests: Diagnosis through rectal
suction biopsy of the aganglionic section, staining for acetylcholinesterase-
positive nerve excess, is most accurate.'* Excision of the aganglionic segment
is needed % colostomy.

Oesophageal atresia (0a) + tracheo-oesophageal fistula (ToF) A spectrum
of abnormalities with oA plus a distal ToF being the most common (86%). Iso-
lated oA (7%) and ToF without oA (4%) can also occur.’** Prenatal signs: Poly-
hydramnios; small stomach. Postnatal: Cough, airway obstruction, tsecretions,
blowing bubbles, distended abdomen, cyanosis, aspiration. A: Inability to pass a
catheter into the stomach; x-rays show it coiled in the oesophagus. Avoid con-
trast imaging. . Stop feeding, suck out oesophageal pouch. Primary surgical
repair is possible in the majority of cases.* 50% have other anomalies.

Congenital diaphragmatic hernia (con) A developmental defect in the dia-
phragm allowing herniation of abdominal contents into the chest. Leads to
impaired lung development (pulmonary hypoplasia and pulmonary hyperten-
sion). Incidence: 1:2400. Diagnosis: Prenatal: us; postnatal: cxr. Signs: Diffi-
cult resuscitation at birth; respiratory distress; bowel sounds in one hemith-
orax (usually left so heart is best heard on the right). pH <7.3 and cyanosis
augur badly (.- lung hypoplasia).** Associations: other malformations (neural
tube); trisomy 18; chromosome deletions eg at 15¢2, Pierre Robin (p138).*
Treatment: ¢ Prenatal: Referral to tertiary fetal medicine centre for consid-
eration of fetal surgery (tracheal obstruction by balloon: it encourages lung
growth, pushing out other viscera)—but premature birth may be caused.**’
¢ Postnatal: Tnsert a large-bore nasogastric tube when diagnosis suspected:
at birth if prenatal diagnosis. The aim is to keep all air out of the gut. Facemask
ventilation is contraindicated (so immediately intubate, ventilate, and para-
lyse, with minimal pressures). Surgery in an appropriate centre.

Inguinal hernias These are due to a patent processus vaginalis (the passage
which ushers the descending testicle into the scrotum). They present as a
bulge lateral to the pubic tubercle, eg during crying. In one series (n=6361),
J:@x51; there were 59% right, 29% left, and 12% bilateral hernias (almost all
indirect), with a hydrocele in 19%."# Incarceration occurred in 12%. Most sur-
geons aim to repair these promptly (laparoscopic repair is possible)* to avoid
incarceration. Six/two rule: baby <6 weeks, operate within 2 days; <6 months,
operate within 2 weeks; <6 years, within 2 months. Hydroceles are hard to
distinguish from incarceration.

Hydroceles in infancy A processus vaginalis patent at birth, and allowing
only fluid from the peritoneal cavity to pass down it, generally closes during
the first year of life—so no action is usually needed. If it persists until the age
of 2 it may need surgical correction.* If the fluid-filled sac is adjacent to the
spermatic cord, it is called an encysted hydrocele or a spermatic cord cyst. If
the proximal opening of the processus vaginalis is wide, a true inguinal hernia
is formed, and action is always required.*

Imperforate anus Covers a variety of anorectal abnormalities. Babies may
have an associated fistula starting in the rectum. Most girls have a posterior



fourchette fistula; boys have a posterior urethral fistula (may pass meconium
in urine). Absence of perineal fistula in boys indicates communication with the
urethra (so colostomy may be required). Do Gu imaging to show commonly
associated cu abnormalities. Posterior sagittal anorectoplasty is possible.*
Babies with trisomy 21 commonly have imperforate anus without fistula.

Mid-gut malrotations »Bilious neonatal vomiting merits immediate surgical
referral (pass NeT).*** Absent attachment of the small intestine mesentery can
cause mid-gut volvulus or obstruction of the third part of the duodenum by
fibrotic bands. Presentation may be late; passage of blood per rectum heralds
mid-gut necrosis—and is an indication for emergency surgical decompression.

Acute gastric volvulus causes non-bilious vomiting, epigastric distention, and
signs of pain, and is often associated with abnormalities of adjacent organs.
There may also be feeding difficulty. Anterior fixation of the stomach to the
anterior abdominal wall may be needed af-
ter upper 61 imaging.

Anterior abdominal wall defects
Gastroschisis: (figs 24 & 25) A paraum-
bilical defect with evisceration (extrusion
of viscera) of abdominal contents. Most
are diagnosed antenatally on us. Inci-
dence: ~1:3000; rising (especially in babies
of young parents—or, in multips, if there Fig2.4 Gastroschisis.

has been a new father for this pregnancy

(hence the idea that maternal immune factors play a role).** Corrective sur-
gery has a good outcome in 90% (so deliver where there are good paediatric
surgical facilities). At delivery, cover exposed bowel in clingfilm, keep the baby
warm and hydrated and aim to close the defect surgically as soon as possible.
This may involve a staged procedure using a silo, because the abdomen at
birth is too small to accommodate the gut. Intestinal function is slow to re-
sume and the baby may require Tpn for several weeks.

Exomphalos (omphalocele): (fig 2.5) Ventral defects of the umbilical ring with her-
niation of abdominal viscera (which are covered in peritoneum) are common and
often associated with malformations such as chromosomal, cardiac, or genitouri-
nary abnormalities. A small exomphalos may contain only a Meckel's diverticulum
while a large defect may contain the stomach, liver and bladder. The growth of vis-
cera outside the abdominal cavity may lead it to be proportionately small making
reduction of visera more difficult. Antenatal: Most are identified by routine fetal
anomaly scans (AFPt t00).** Postnatal management: ¢Protect herniated viscera
*Maintain fluids and electrolytes. e Prevent hypothermia, gastric decompression,
prevention of sepsis, and maintenance of cardiorespiratory stability. e Primary or
staged closure may be used to repair the defect. With big defects, closure can
cause respiratory insufficiency, haemodynamic compromise, dehiscence, and in-
ability to close the abdomen and subsequent death.** After pulmonary and other
comorbidities have stabilized, the omphalocele may gradually be reduced with a
loose elastic bandage, with defayed closure at 6 to 12 months old. 5+

E>50[nphalos Gastroschisis
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©
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Fig 2.5 Exomphalos and gastroschisis.
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Genitourinary diseases

Pre-auricular tags are markers of cu problems; consider Gu us.*

Undescended testis—cryptorchidism (2-3% of neonates, 15-30% of prems;
bilateral in 25% of these). On cold days, retractile testes may hide in the ingui-
nal pouch, eluding all but the most careful examination (eg while squatting,
or with legs crossed, or in a warm bath they may be ‘milked” down into posi-
tion). These retractile testes need no surgery. If truly undescended it will lie
along the path of descent from the abdominal cavity. Early (eg at 1 year) fix-
ing within the scrotum (orchidopexy) may prevent infertility and reduces later
neoplasia (untreated, risk is t >5-fold).

Posterior urethral valves affect male fetuses and occurs from folds of blad-
der mucosa blocking the bladder neck, causing outflow obstruction. Usually
diagnosed antenatally with oligohydramnios and renal tract dilatation or
postnatally with absent or feeble voiding (£ uraemia and a palpable bladder).
Micturating cystogram: posterior urethral dilatation.

Hypospadias affects 1:350 male hirths. Characterized by abnormal position of
external urethral meatus on the ventral penis. Most commonly causes difficul-
ty urinating while standing and cosmetic appear-
ance that is different to other boys. Occasionally,
ventral curvature of the penis occurs (chordee).
Avoid circumcision: use foreskin for preschool re-
pair in one or more procedures.

Epispadias (fig 2.6) (meatus on dorsum of penis)
May occur with bladder exstrophy (see below).
Some congenital/genetic disorders

Horseshoe kidney (crossed-fused kidney): Symp-
toms: Silent or obstructive uropathy + renal infec-
tions. us diagnosis: kidneys ‘too medial’; lower pole
‘too long’; anterior-rotated pelvis; poorly defined
inferior border; isthmus often invisible.*® Absence  Fig 26 Epispadias.

of one kidney or horseshoe kidney is associated with

Mullerian anomalies in girls (such as unicorunate uterus).

Autosomal recessive polycystic kidney disease and congenital hepatic fibrosis
(ArPKkD-cHF) is characterized by cystic dilations of the collecting ducts associ-
ated with biliary dysgenesis and perioportal fibrosis. PkHDI is the responsible
gene (on short arm of chromosome 6). Typically diagnosed by prenatal us
(hyperechogenic, large kidneys + oligohydramnios). Affects 1 in 40,000. Severe
cases lead to pulmonary hypoplasia. 80% of those infants that survive the 1st
month of live will live to 15. Affected children tend to develop hyponatraemia,
hypertension and renal failure. The histology of the liver is always abnormal.
Survivors risk utis and portal hypertension with haematemesis.

Ectopic kidney: May be seen on us (eg pelvic mass) or renal scintigraphy. As-
sociations: anorectal abnormalities, uTts; calculi.'®

Renal agenesis causes oligohydramnios, Potter's facies + death if bilateral.
VACTERL association (vertebral, anal, cardiac, tracheoesophageal, renal and
limb anomalies). Diagnosis: prenatal us.**

Patent urachus: Urine leaks from the umbilicus. Image: excretory urogram.

Bladder exstrophy: Congenital anomaly which involves extrusion of the blad-
der through a defect in the abdominal wall. Tt is a spectrum of disease and can
also involve the pelvic bones, ureters, bladder neck and sphincters, and can be
associated with other problems, such as inguinal and umbilical herniae, and
undescended testes.**




Double ureter: Associations: ureterocele, uTi, pyelonephritis; may be symp-
tomless.

Renal tubular defects: (eg renal glycosuria, cystinuria, or diabetes insipidus). In
renal tubular acidosis conservation of fixed base is impaired, causing metabolic
acidosis + alkaline urine. Symptoms: Failure to thrive; polyuria; polydipsia.’s*

Wilms' nephroblastoma This is the commonest renal tumour of childhood
(6-7% of all malignancies).** It is an undifferentiated mesodermal tumour of
the intermediate cell mass. It may be sporadic, familial (2%), or associated
with Beckwith-wiedemann syndrome (Bws, p638), aniridia, cGu malformations
(eg cryptorchidism), and retardation (wacr). One of the Wilms' tumour genes
(wT10n chromosome 11) encodes a protein which is a transcriptional repressor
downregulating 16F-11, an insulin-like growth factor.'s

Median age at presentation: 3.5yrs. 95% are unilateral. Staging:

T Tumour confined to the kidney

11 Extrarenal spread, but resectable
111 Extensive abdominal disease
1V Distant metastases

V Bilateral disease
The patient: 75% present <4yrs of age, mostly with a painless, palpable ab-
dominal mass. Other features include fever, flank pain, and more rarely hae-
maturia and hypertension. Metastases occur in 10%, most commonly in the
lungs. us: renal pelvis distortion; hydronephrosis. c7/mrr provide the detailed
anatomical information needed for surgical planning.'*®
Management: Avoid biopsy; nephrectomy + vincristine and actinomycin for
4 weeks pre-op can cure. Chemotherapy is used in all tumours. A 2-drug regi-
men is recommended for early Wilms' (without radiotherapy); more advanced
stages need a 3-drug regimen + radiotherapy.**” Genetic and biological factors
guide risk categorization and help individualize care.” g,

Prognosis: ~90% long-term survival. ®
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Disorders of sex development

This is rare, but devastating for the parents. It can be an endocrinological
emergency: refer promptly. »Think about genetic, gonadal, phenotypic (af-
fected by sex hormone secretion etc), psychological, and social-role sexu-
alities. Male sex differentiation depends on sry genes (on v chromosomes)
transforming an indifferent gonad into a testis; its products (testosterone &
anti-Mullerian hormone) control fetal sex differentiation.! !

Ask about exposure to progesterone, testosterone, phenytoin, aminogluteth-
amide? Past neonatal deaths? Note penis size and urethral position (fig 2.7) .
Are the labia fused? Ts there a vaginal opening? Have the gonads descended?
Preterm girls have relatively prominent labia and clitoris; preterm boys have
undescended testicles until 34wks' gestation.

Tests Parents and relatives will be anxious to
know the sex of their baby. However, any decision
regarding the infant's sex must be delayed until a
multidisciplinary team assessment has been car-
ried out (including birth registration). Investiga-
tions include genetic sex determination (FisH for
x and v chromosomes plus karyotype (3-5 days). k

Test blood for serum electrolytes, glucose, adre-
nal androgens (urine for steroid profile), LH/FSH.

Don't rely on appearances whenever there is: bi- Fig 2.7 Ambiguous genitalia.
lateral cryptorchidism (at term), even if a penis is

present; unilateral cryptorchidism with hypospadias; penoscrotal or perineo-
scrotal hypospadias. Genetic tests are also vital: eg terminal deletion of 10q
deletes genes essential for normal male genital development.

Congenital adrenal hyperplasia (From deficiency of 21-hydroxylase, 11-hy-
droxylase, 17-a-hydroxylase or 3-p-hydroxysteroid dehydrogenase from a de-
fect on the gene cypai). Cortisol is inadequately produced, leading to a rise
in adrenocorticotrophic hormone, adrenal hyperplasia and overproduction
of androgenic cortisol precursors (particularly 170H-progesterone, leading to
ttestosterone production). Most affected infants are also salt losers, as 21-hy-
droxylase is needed for aldosterone hiosynthesis. In boys this is usually the
sole early manifestation (excess virilization may be early or in adulthood). Bio-
chemical screening is carried out in some centres in boys, to diagnose before
life-threatening adrenal hyperplasia. Girls are detected by finding virilization
at neonatal examination; prenatal diagnosis is possible and treatable by giving
the mother dexamethasone from early in pregnancy. The variation in time of
onset and clinical presentation despite identical cyp21 mutations, makes adre-
nal hyperplasia a continuum of disorders. Treatment is medical (glucocorticoid
replacement in all; mineralocorticoid replacement if salt-wasting form) and
surgical (clitoral reduction and vaginoplasty). Growth and fertility are also im-
paired.'® Incidence: 1:14,000.** Signs: Vomiting, dehydration, and ambiguous
genitalia. Girls may be masculinized. Boys may be normal at hirth, but have
precocious puberty, or ambiguous genitalia ($androgens in 17-hydroxylase
deficiency), or incomplete masculinization (hypospadias with cryptorchidism
from 43p-hydroxysteroid dehydrogenase). Hyponatraemia (with paradoxi-
cally turine Na*) and hyperkalaemia are common. tPlasma 17-hydroxyproges-
terone in 90%; urinary 17-ketosteroidst (not in 17-hydroxylase deficit).
Aromatase deficiency Rare. cypr19 genes are needed for normal oestrogeni-
zation: recessive mutations cause ambiguous genitalia in 46,xx individuals; at
puberty there is hypergonadotropic hypogonadism, with no secondary sexual
characteristics, except for progressive virilization. Boys have normal male
sexual differentiation but are tall with brittle bones. Oestrogen receptor gene
mutations are similar.'®



»»Emergency treatment of adrenocortical crisis

Babies may present with an adrenocortical crisis (circulatory collapse) in
early life. This is an acute exacerbation of an underlying adrenal insufficien-
cy brought on by stressors (typically infection, trauma, or surgery) and is a
life-threatening emergency. The adrenal gland is unable to respond to the
stressor by increasing production/secretion of cortisol. Other presentations
include hyponatraemic seizures in infancy (often misdiagnosed as a febrile
convulsion).

Symptoms/signs

¢ Nausea/vomiting

¢ Abdominal pain

e Lethargy

* Hypotension.

»Urgent treatment is needed with:

¢ Hydrocortisone—neonate: 10mg slow 1v stat, then 100mg/m? daily by 1vr;
child 1 month-12yrs: 2-4mg/kg/6h; if >12yrs: 100mg/6-8h slow v

* 09% saline 1vi

* Glucose

¢ Fludrocortisone 0.1mg/day po.

Assigning sex and gender

»There are two pieces of information every new parent is asked: the weight
and the sex. It is traumatic for them not to be able to tell. However, don't shy
away from telling patients that you do not know whether their baby is a boy
or girl, and that tests must be done. This is unsatisfactory, but much better
than having to re-assign gender. This is why a neonate with ambiguous geni-
talia is an emergency for the parents and the well-being of the wider family.
Choice of gender must take into account chromosomal and gonadal sex, the
hormonal milieu during fetal life, surgical aspects, internal anatomy, fertility
issues, psychosexual development, and adult sexual function. Ng: @ karyotype
does not guarantee absence of intra-abdominal testes—so future risks of
malignancy have to be assessed too.**®

The mpT: paediatric endocrinologist with psychological expertise, a neona-
tologist, paediatric urologist, gynaecologist, geneticist, radiologist, psycholo-
gist, and clinical biochemist.

Prenatal preparation entails comparing prenatal karyotype with us genital
scans to formulate a differential diagnosis—but us is unreliable in >50% of
@ pseudohermaphroditism.**** ng: it is common to assign @ gender when in
doubt,* but while some favour a gender compatible with the chromosomal
sex, if possible, others point out that this is a simplification as we don't fully
understand determinants of gender role (social sex).””*"* It is important not
to think simply in terms of what promotes the greatest efficiency in the act
of sexual intercourse.

Advise against registering the birth until a definite treatment plan is in
place. Once registered, legal sex cannot be changed in most countries.

11 Androgens cause maleness in 46, xv individuals, provided no mutations in the x-linked androgen recep-
tor occur. Mutations cause more or less complete androgen insensitivity and female phenotype, with nor-
mal levels of testosterone and dihydrotestosterone (oHT). If there is partial insensitivity, topical (periscro-
tal) oHT (Andractim®) has been used to augment maleness, but if in vitro functional assays show this is
impossible, babies are usually brought up as girls.”

Paediatrics




136

f

Paediatrics

Congenital heart disease

Incidence 81000 births (the most common type of birth defect).” 1 in 10
stillbirths have evidence of severe congenital heart disease. Many defects are
identified prenatally during anomaly scan or fetal echocardiography due to
family history (other indications: pre-existing diabetes and monochorionic
twins). Intrauterine cardiac intervention is possible for some conditions.”s

Symptoms can present from hours to days postnatally (hypoplastic left heart,
transposition of the great arteries (16a), shunt dependent circulations) to dur-
ing adulthood (atrial septal defect (asp), ventricular septal defect (vsp), coarc-
tation, coa). Any defect can cause decompensation and heart failure, but only
right-to-left shunts cause cyanosis. t pulmonary vascular resistance or fail-
ing left ventricular function can result in reversal of left-to-right flow across
a shunt: Eisenmenger’s syndrome (p642). In assessing suspected congenital
heart disease, ask yourself is there acute decompensation or heart failure?
Poor feeding, dyspnoea, tachycardia (bradycardia or inappropriately normal
rate suggests imminent arrest), hepatomegaly, cool peripheries, acidosis on
ABG, pulmonary venous congestion on cxr. Is there cyanosis?: (1A, tetralogy
of Fallot, tricuspid or pulmonary atresia, total anomalous pulmonary venous
return (TAPVR), hypoplastic left heart, truncus arteriosus).

Investigations Fac, cxr, Pa0; (air and 100% Fi0.), Ecc, echo, £ cardiac cath-
eter/advanced imaging techniques. Management of heart failure Sit up-
right, oxygen, calories via Ne feed, diuretics (furosemide 1Img/kg/24hr infusion
+ spironolactone). Duct dependent cyanotic conditions will need alprostadil
(PgE1) to maintain patency. Transfer to neonatal cardiac centre.

VSD (30%) Symptoms: Usually mild. Signs: Harsh loud pansystolic blowing
murmur x thrill. ecc: Ventricular hypertrophy and strain. cxr: pulmonary
engorgement, cardiomegaly. Course: small or muscular defects close
spontaneously, 20% by 9 months. Larger defects often need surgery. Asp (7%)
Symptoms: Usually none. Signs: Widely split fixed s,, systolic (pulmonary
flow) murmur upper left sternal edge (ULSE).”® EcG: RVH % partial RBBB, absence
of sinus arrythmia. cxr: cardiomegaly, globular heart. Course: Variable
depending on site (secundum vs primum vs Avsp; common in trisomy 21).
Pulmonary stenosis (7%) Usually asymptomatic. Signs: esm uLsk, thrill, soft s,.
See oHcm pl42. Patent ductus arteriosus (Ppa) (12%) Persistent: Term babies
at >1 month. Patent in premature babies. Symptoms: Rare unless large defect
causing ccr and pulmonary hypertension. Signs: Continuous machine murmur
below left clavicle, thrill, collapsing pulse, failure to thrive, pneumonias, loud
S, CXR & EcG: usually normal. Ensure no duct dependent circulation by echo.
Closure avoids spontaneous bacterial endocarditis and circulatory overload.
‘Patent’ treated with oral or 1v ibuprofen (10mg/kg then 5mg/kg at 24 and
48hrs).””” 'Persistent’ with ibuprofen early or endovascular surgery at lyr.
Coarctation (5%) Usually no symptoms unless severe or interrupted arch
type and so duct dependent and symptomatic (shock) day 3-10. Signs: HTN,
radio-femoral delay (femoral pulses dvolume, feet pulseless), ejection systolic
murmur at ULSE. cxRr: rib notching (late), ‘3" sign. ece: LvH & strain. Course:
Stent or surgery by 5yrs to avoid pulmonary HTN and end organ damage. TGA
(5%) Symptoms: Cyanosis (mixing of systemic and pulmonary venous return)
day 1-2. Course: Maintain ppa (prostaglandin) of utmost importance; balloon
catheter atrial septal perforation, surgery with arterial switch in first few
days of life. Tetralogy of Fallot (5%) Cyanotic (decreased pulmonary blood
flow with r-to-L shunt). Large vsp, overriding aorta, subpulmonary stenosis,
RVH. Mainly diagnosed antenatally or on hearing a harsh esm LLSE. Cyanosis
gradually worsens or with sudden short severe exacerbations causing distress
and pallor due to hypoxia with risk of mr and stroke. Corrective surgery at 6
months old with shunt formation as interim measure.

With many thanks to Dr Carol Postlethwaite MRcp DRCOG.



Murmurs and heart sounds in children

We hear innocent murmurs (eg parasternal low-frequency ‘twangs' in early
systole) in ~80% of children, at some time (eg with fever, anxiety, exercise).
Still's murmur is an example, and may be abolished by hyperextension of the
back, and neck. Lack of other features distinguishes these from malforma-
tions: no clubbing; no cyanosis; no thrills; no rib recession; no clicks; no ar-
rhythmias; normal pulses & apex; no failure to thrive. When in doubt, get a
skilled echocardiogram. cxr & Ec often mislead.® Another (validated) option
is to use an electronic stethoscope and e-mail the sounds to a cardiologist.””®

Questions to ask yourself while listening to the 2nd heart sound (s,)

e Is it a double sound in inspiration, and single in expiration? (Normal)

e Is s, split all the time? (atrial septal defects, Asp)

e Is s, never split, ie single? Fallot's; pulmonary atresia; severe pulmonary ste-
nosis; common arterial trunk; transposition of the great arteries (the ante-
rior aorta masks sounds from the posterior pulmonary trunk).

e Is the pulmonary component (2nd part) too loud? (Pulmonary hypertension)

~B: the 2nd heart sound is more useful diagnostically than the first. See fig 2.8.

Points to note on hearing murmurs If you have an ear for detail! Timing:

e Ejection systolic (innocent, or peripheral arterial stenosis).

* Pansystolic with no crescendo-decrescendo (vsp, PDA, coA, mitral incompetence).

e Late systolic, no crescendo-decrescendo (mitral prolapse, oHem pl138).

e Early diastolic decrescendo (aortic or pulmonary incompetence).

» Mid-diastolic crescendo-decrescendo (tatrio-ventricular valve flow, eg vsb,
AsD; or tricuspid or mitral valve stenosis). An opening snap (oHcm pl138) and
presystolic accentuation suggest the latter.

« Continuous murmurs (PDA, venous shunt, or arterio-venous fistula).

Loudness: The 6 grades for systolic murmurs (thrills mean pathology):

1 Just audible with a quiet child in a quiet room. 2 Quiet, but easily audible.
3 Loud, but no thrill. 4 Loud with thrill.

5 Audible even if the stethoscope only makes partial contact with skin.

6 Audible without a stethoscope.

Accentuating/diminishing manoeuvres Inspiration: Augments systemic
venous return (‘negative’ pressure draws blood from abdomen into the tho-
rax), and therefore the murmurs of pulmonary stenosis and tricuspid regur-
gitation. Expiration: Augments pulmonary venous return and decreases sys-
temic return, and therefore vsp, mitral incompetence, and aortic stenosis too.
In (mild) pulmonary stenosis, the ejection click is augmented by expiration.
Valsalva manoeuvre: $Systemic venous return and benign flow murmurs, but
t murmurs from mitral incompetence and sub-aortic obstruction. Sitting or
standing (vs lying): ¥Innocent flow murmurs, but t murmurs from subaortic
obstruction or from a
venous hum (places
to listen: right base;
below left clavicle;
neck—it is abolished URSE (AS)
by gently pressing the
ipsilateral jugular; Ppa
murmurs are similar,
but no change with
posture).

Clavicle

ULSE (PS,
ASD, PDA)

LLSE (VSD, Still's, TR) APEX (MR/HOCM)

Fig 2.8 Auscultation of heart murmurs.
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Orofacial clefts (cleft lip and palate)

This is the most common facial malformation. Tt results from failure of fusion
of maxillary and premaxillary processes (during week 5). The defect runs from
lip to nostril. It may be bilateral, when there is often a cleft in the palate as
well, with the premaxillary process displaced anteriorly. Palate clefts may be
large or small (eg of uvula alone). Incidence ~1:1000. &¢ > L.l Causes Genes,
benzodiazepines, antiepileptics, rubella. Other malformations are common, eg
trisomy 18, 13-15, or Pierre Robin short mandible (causing intermittent upper
airway obstruction). Prevention Quit smoking pre-pregnancy.’® Folic acid
5mg/day periconception £ multivitamins may help if the woman already has an
affected child.®*# Avoidance of anti-epileptics. Interdisciplinary treatment
Orthodontist, plastic surgeon, oral surgeon, G, paediatrician, speech therapist.
Feeding with special teats may be needed before plastic surgery (usually, lip
repair at 3 months, and palate at 6 months). Repair of unilateral complete or
incomplete lesions often gives good cosmesis. Refer to expert centres. If bilat-
eral, there is always some residual deformity. Surgery may involve iliac bone
grafts + insertion of Gore-Tex® membranes.'®* Complications Otitis media,
aspiration, post-op palatal fistulae, poor speech (speech therapy helps). Social
adjustmentd.® Avoid taking to Nicu—may $honding—a big problem (also the
dopaminergic ‘high” a normal baby's smile induces in the mother’s putamen may
be subverted by the defect).

Other head & neck malformations

Eyes Anophthalmos: there are no eyes; rare; part of trisomy 13-15.

Ectopia lentis: Presents as glaucoma with poor vision. The lens margin is vis-
ible; seen in Marfan's (oHcm p720), Ehlers-Danlos (p642), homocystinuria; in-
cidence: <1:5000; autosomal-dominant (a-Dom) or recessive (a-R). Cataract:
Rubella, Down's. Coloboma: Notched iris with a displaced pupil; incidence:
2:10,000; (a-R). Microphthalmos: Small eyes; 1:1000; due to rubella—or ge-
netic (autosomal dominant).

Ears Accessory auricles: seen in front of the ear; incidence: 15:1000.

Deformed ears: Treacher Collins syndrome (p655).

Low-set ears: associations—Down's syndrome; congenital heart disease.
Nose/throat Choanal atresia: Signs: postnatal cyanotic attacks; nasal cath-
eter doesn't go into the pharynx because of nasal malformation. Incidence:
<1:5000. Surgery: consider a micro-endoscopic nasal approach.**® Branchial
fistula: These open at the front of sternomastoid (a remnant of the 2nd or 3rd
branchial pouch). Incidence: <1:5000. Branchial and thyroglossal cysts: p576.
Skull & spine Brachycephaly: Short, broad skull from early closure (cranio-
stenosis) of the coronal suture; incidence: <1:1000; Down's-associated or a-
Dom. Cleidocranial dysostosis: No clavicles (so shoulders meet). Slow skull
ossification, no sinuses, high-arched palate; incidence <1:5000; a-Dom.
Craniofacial dysostosis: Tower skull, beaked nose, exophthalmos. 4: spiral cT.
Klippel-Feil syndrome (p648): fused cervical vertebra (so the neck is short).
cNs Hydrocephalus: incidence 0.3-2:1000. Ante- or neo-neonatal injury, in-
fection, or genes (sex-linked) may cause aqueduct stenosis. Dandy-Walker
syndrome (p640); Arnold-Chiari malformation (oHcm p708). Microcephaly:
Causes: genetic,' intrauterine viruses (eg rubella), hypoxia, x-rays, maternal
alcohol. Incidence: 1:1000. Recurrence risk: 1:50.

Fetal alcohol spectrum disorder Severity depends on how much alcohol the
mother has had in pregnancy. Features: microcephaly, short palpebral fissures,
hypoplastic upper lip, absent philtrum, small eyes, 14, cardiac malformations.

For spina bifida, see p140.



Head and neck words

To outsiders, it seems as if paediatricians are obsessed with measuring
head circumference and head shape, and translating the latter into Latin—
as if defining the outside could explain what is going on inside. To insid-
ers, though, »it is to diagnose and treat craniostenosis that we measure
heads. So... always know where your patient is on his or her centile charts.
Plagiocephaly If fully expressed, synostosis affects coronal (rarely lambdoi-
dal) sutures (£palpable bony ridge) with a flat forehead and elevation of the
orbit on one side. Minor (unfused) plagiocephalic asymmetry is common in
infants sleeping on their backs, improves with time, and is of no significance.
Associations: scoliosis and pelvic obliquity (fig 29).
Craniostenosis=craniosynostosis=premature closure of one or more of the
skull's fibrous sutures by ossification. It affects ~1:2000 of whom 2-11% have
a family history. 15-40% have one of 180 recognized syndromes (with a fam-
ily history it's 50%). Normal time for sutures to close is 3-9 months for the
metopic (frontal) suture, 22-39 months for other sutures (sagittal, coronal,
lamboid). The skull compensates for closure by growing in the direction par-
allel to the closed suture. If the compensatory growth allows insufficient
space for the growing brain there will be ticp £ visual loss, sleep impairment
(obstructive sleep apnoea), eating problems and ¢ 1a. Babies with insufficient
head growth (centile charts p222-4) or skull deformity need assessment by
a craniofacial surgeon. 4-20% of children with single suture closure have
raised intracranial pressure, up to 60% if more than one suture involved.
Look for papilloedema. Skull x-ray: single closed suture. cT: structural brain
abnormalities and suture fusion and will diagnose deformational plagio-
cephaly (due to absent suture) and pansynostosis secondary to microcepha-
ly. Subarachnoid spaces are larger in microcephaly. Surgery at 6-12 months
aims to normalize the cranial vault and to allow for brain growth.
Dolicephalic The head is elongated, eg as in Marfan's, or El Greco portraits.
Dystopia canthorum Intercanthal distance is increased, but not the inter-
pupillary or (bony) interorbital distances.

Holoprosencephaly (a whole, ie single-sphered, brain) Hypotelorism with
cleft palate + premaxillary agenesis % cyclopia  cebocephaly (see above)—
follows failure of the lateral ventricles to separate (defective cleavage of the
prosencephalon), eg with fusion of the basal ganglia.

Lissencephaly Smooth cortex with no convolutions (agyria).

Metopic suture This is the same as the frontal suture.

Micrognathia The mandible is too small.

Neurocranium That part of the skull holding the brain.

Oxycephalic (=turricephaly=acro-cephaly) The top of the head is pointed.
Rachischisis Spinal column fissure.

Sinciput Anterior, upper part of head.

Viscerocranium Facial skeleton.
Wormian bones Supernumer-
ary bones in the sutures of the
skull.

Cyclopia Extremely rare. A sin-
gle eye in the area normally oc-
cupied by the root of the nose,
which is missing, or present in
the form of a proboscis (a tubu-
lar appendage) located above Fig 29 Plagiocephaly from positional flattening.
the eye. It may be part of tri- ©The Royal Children's Hospital, Melbourne, Aus-

somy 13 (Patau's syndrome). tralia; Kids Health Info, www.rch.org.au/kidsinfo/
fact_sheets/Plagiocephaly_misshapen_head/
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Neural tube defects (NTDs)

NTDs result from failure of the neural tube to close between the 3rd and 4th
week of in utero development.

Myelodysplasia Any neuroectoderm defect, eg of the cord, either multiple
anterior horns, several central canals, failure of cord fusion so that there is
a flat neural plaque, not a fused tube (myelocele), or a double neural tube
(diplomyelia), or herniation through a bony defect as a meningocele (cont-
ains dura & arachnoid) or meningomyelocele (the cord is involved too, fig 2.10).
Spina bifida implies an incomplete vertebral arch (spina bifida occulta if cov-
ered by skin). Anencephaly is absent skull vault and cerebral cortex. It is fatal.
Encephalocele means that part of the brain protrudes through the skull.

Incidence in Europe ~4000 preventable NTDs/yr.*® Risk increases with young
primips, lower social class, and homozygosity for a point mutation (cer7-T;
prevalence 10%, interfering with folate metabolism). Recurrence risk rises
10-fold if one pregnancy is affected, 20-fold if 2, 40-fold if 3 pregnancies af-
fected; and 30-fold if a parent is affected. See 'Prevention’ for risk reduction.
Neurological deficit is variable, depending on level of the lesion and the de-
gree to which the lower cord functions independently from the upper cord. The
defect may progress after birth; hydrocephalus gradually worsens mental per-
formance. A child who learns to walk during his 2nd year may subsequently
outgrow his ability to support (weight increases as the cube of surface area,
power only as its square). Those with lumbosacral myelomeningoceles usually
learn to walk with callipers by the age of 3, but <20% with higher lesions ever
walk. When there is paralysis below L3, as unopposed hip flexors and adductors
are likely to dislocate the hips; only 5-13% retain their ability to walk.|$75
Postnatal surgery Firm guidelines on whom to treat often prove simplistic
in individual infants. The final outcome of early closure of the defect depends
on the state of the kidneys after multiple utis, and the extent of delayed hy-
drocephalus (requiring ventriculoperitoneal csF shunts). Early postoperative
mortality may account for ~25% of deaths. Many operations may be needed
for spinal deformity (often severe and very hard to treat).

Antenatal diagnosis on us Fetuses with anencephaly have an absent cranium
and bulging eyes (‘frog-like" appearance); 99% will be detected by 20 weeks.
Findings on us of spina bifida vary according to the severity of the lesion. A
defect may be seen in the vertebral bodies or tissue overlying the spine; other
signs include frontal bone scalloping (lemon sign) and a banana-shaped cere-
bellum. 95% of major lesions are detected. Termination of pregnancy is offered
at any stage of pregnancy if a NTD is discovered.

Intrauterine surgery (eg at 23 weeks’ gestation) This is very controversial.

Hurdles for the developing child

» Urinary and faecal incontinence. Penile appliances, urinary diversions, or in-
termittent self-catheterization save bed sores. Regular evaluation of bladder
function is essential (surgery may or may not help).*?

* Immohility. Mobility allowances can be of great help.

 Social and sexual isolation, if a special school is needed.**

Prevention Folic acid 04mg daily for 3 months pre-conception until 13 weeks'

gestation reduces the risk. In mothers who have already had an affected baby,

there is good evidence that folic acid (eg 5mg/day—or if diabetic, obese, on

anti-epileptics, p7) given from before conception (as the neural tube is formed

by 28 days, before pregnancy may even be recognized) reduces the risk of re-

currence of neural tube defects by 72%.

12 Untethering the spinal cord may be indicated: seek expert advice. See J Urol 2007: 331.1¢*



Intraspinous ligaments

csF in subarachnoid space

Displaced spinal cord

Dura mater with overlaying membranous sac

Skin stops here

Should we fortify staple foods with folic acid?

This is done in many places but not in Europe. Research showing that the
hoped-for decline in NTDs is not occurring—as most people are ignorant of
(or do not act on) advice to take folic acid before conception.’* Inertia is
reasonable, perhaps, as some unforeseen harm may occur from fortification.
If fortification is favoured, fortification of flour is one attractive option.*
40 countries have tried this; success in preventing NTDs ranges from 19% to
78%.194

So what harm could there be from folic acid? It can correct anaemia due to
a low vitamin Bi,—and hence might mask the underlying disease, and allow
development or progression of Bj,-related neuropathy and subacute com-
bined degeneration of the spinal cord, if diagnosis depended on the presence
of anaemic symptoms. This possibility may be partly overcome by educating
ourselves, so that we do not believe that macrocytic anaemia is a necessary
sign of Bi-related neurological disorders.**s Another argument in favour of
universal fortification is that significant neuropsychiatric morbidity is also
preventable by folic acid supplementation. ' !¢ 2T
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Measles, rubella, mumps, and erythroviruses

Measles np (ND=notifiable disease) (RNA paramyxovirus)
Spread: Droplets. Incubation: 7-12 days; infective from
prodrome (the 4cs: cough, coryza, conjunctivitis, cranky), T°t,
until 5d after rash starts. Koplik spots on palate (fig 2.11)
are pathognomonic. They are often fading as the rash ap-
pears (eg behind ears, on day 3-5, spreading down the body, *
becoming confluent). A: 1gm & IgG +ve;'¥” pcr for typing. Com-  Fig 211 Koplik spots.
plications: More common if <5yrs or >20yrs. Otitis media is ~ Courtesy of the US.
L. L. . Centers for Disease
most common complication. Croup and tracheitis occur in Control.
infants. Pneumonia is the most common cause of death in
measles. Older patients may develop encephalitis—of these 15% die; 25% develop
fits, deafness, or Ycognition. Subacute sclerosing parencephalitis is a chronic
complication of measles which develops 7-13yrs after primary infection with pro-
gressive changes in behaviour, myoclonus, choreoatheotosis, dystonia, dementia,
coma and death. B: Isolate—in hospital, if the patient is ill or immunocompro-
mised or malnourished, or has pneumonitis, cns signs, or dehydration, then:
* Ensure adequate nutrition (catabolism is very high). Continue breastfeeding,
even during diarrhoea. Pass a nasogastric feeding tube if intake is poor.
« In the developing world, need for vitamin A arises; consider 2 doses, + 1 more
at 6 weeks later (p460). c1: pregnancy; known not to be deficient.
 Treat secondary bacterial infection; antibiotics such as amoxicillin for otitis
media and pneumonia. Prophylactic antibiotics have no role.**®
Immunization: Box pl51. 80% effective.*® Prognosis: Good in rich countries; in
poor areas death rate is ~10%.2° (0.9 million/yr, mostly in Africa).?!

Rubella™ (rnA virus) Incubation: 2-3wks. Infectivity: 5 days before to 5 days
after start of rash. Signs: Macular rash; suboccipital lymphadenopathy. Im-
munization: Live virus, Box pl51.22 Complications: Small joint arthritis. Mal-
formations in utero (p34). Infection during the 1st 4 weeks of fetal develop-
ment: eye anomaly (70%); wks 4-8: cardiac abnormalities (40%); wks 8-12:
deafness (30%).

Mumps®™ (RNA paramyxovirus) Spread: Droplets/saliva. Incubation: 14-21d.
Immunity: Lifelong, once infected. Infectivity: 7 days before and 9 days after
parotid swelling starts. Signs: Prodromal malaise; T°t; painful parotid swelling,
becoming bilateral in 70% (44: Sjogren's; leukaemia; dengue; herpes-virus; EBv;
HIV; sarcoid; pneumococci; Haemophilus; staphs; anaphylaxis; blowing glass or
trumpets; drugs; fig 212). Complications: Usually none; orchitis (£ infertility), ar-
thritis, meningitis, pancreatitis, myocarditis, deafness, myelitis. B Rest. Vaccine:
Box p151, for any non-immune adult or child (se: rare parotitis/pancreatitis).

Erythrovirus (fifth disease’, erythema infectiosum; parvovirus B9; fig2.13).
Signs: Usually a mild, acute infection, with malar erythema ('slapped cheek’)
and a rash mainly on the limbs (gloves and socks syndrome, in adults).?* By
the time this appears, infectivity has waned. Constitutional upset is mild. Ar-
thralgia is commoner in adults—who may present as ‘glandular fever' (false
+ve Paul-Bunnell).2* Spread by droplet??is rapid in closed communities. It can
also cause the marrow to stop making recs (aplastic crisis)—serious if RBC
lifespan is already short (eg sickle-cell disease, thalassaemia, spherocytosis,
HIV). A: 1gM (PCR if immunocompromized). R Transfusions and immunoglobu-
lins are rarely needed.?* Pregnancy: Risk of fetal death is ~10% (esp. midtri-
mester)®—eg from hydrops fetalis .- inhibition of multiplication and lysis of
erythroid progenitor cells. If pregnant woman exposed, check serum 1gm/1gG
for previous immunity. Fetal/neonatal problems: hydrops (in ~3%; treat by
intrauterine transfusion if severe), growth restriction, meconium peritonitis,
myocarditis, glomerulonephritis, placentomegaly, hepatomegaly, oedema,
pancytopenia. Respiratory insufficiency/death is rare. 10% of those affected
before 20 weeks miscarry; in the rest, risk of congenital abnormality is ~1%.2




Hand, foot, & mouth disease The child is mildly unwell; develops vesicles on
palms, soles, and mouth. They may cause discomfort until they heal, without
crusting. Incubation: 5-7 days. Treatment is symptomatic. Cause: Coxsackie-
virus Ale or enterovirus 71 (suspect in outbreaks with herpangina, meningitis,
flaccid paralysis £ pulmonary oedema). Herpangina entails fever + sore throat
+ vesicles or macerated ulcers (on palate or uvula, which heal over 2 days) +
abdominal pain and nausea. This has nothing to do with the bovine form.

Herpes infections See oxenm p400-1. Varicella zoster/chickenpox: pl44.

Roseola infantum This is a common, mild, self-limiting illness in infants, caus-
ing T°1, then a maculopapular rash on subsidence of fever at the end of the 4th
febrile day. Uvulo-palatoglossal junctional ulcers may be a useful early sign.?’
Cause: Herpes virus 6 (HHve; double-stranded pna). It is related to other herpes
viruses (Hsv 1 & 2, varicella zoster, EBV & cMv). Synonyms: exanthem subitum,
fourth disease, 3-day fever. It is neurotropic (a rare cause of encephalitis/focal
gliosis on MRI, maybe accounting for why the not uncommon roseola ‘febrile
fits" tend to occur after the fever).z®

Other causes of rashes in children See also skin diseases section (p582).

e A transient maculopapular rash is a feature of many trivial viral illnesses (but
a few macules may be a sign of early meningococcaemia).

e Purpuric rashes: meningococcaemia (p202); Henoch-Schénlein purpura
(p197); idiopathic thrombocytopenic purpura (check Fec and film).

 Drug rashes (maculopapular) from eg amoxicillin in glandular fever common.

e Scabies (p608); insect bites.

e Eczema (p596); urticaria (p584); psoriasis—guttate psoriasis may follow a
respiratory tract infection in children (p594); pityriasis rosea (p602).

o Still's disease: transient maculopapular rash, fever, and polyarthritis.

Paediatrics

Fig 212 Mumps: generalized salivary swelling.  Fig 213 Slapped cheeks (parvovirus B19).

Courtesy of the us Centers for Disease Courtesy of the us Centers for Disease
Control and Prevention. Control and Prevention.

Managing distressing fever in viral illnesses

»Unwrap »Rehydrate »Antipyretics. Antipyretics aren't always needed®®
(tmortality if used in severe sepsis), 3%. Keep records of quantity used.
TIbuprofen at 10mg/kg/8h (~100mg/8h if 1-4yrs old; twice this if 7-10yrs) is
better than paracetamol at 15mg/kg/6h, so try it first.

Oral paracetamol doses I-3 months old: 30-60mg/8h. Children over 3
months use maximum of 4 doses/24h then doses are: 3-6 months 60mg/4-
6h; 6 months-2yrs 120mg/4-6h; 2-4 years 180mg/4-6h; 4-6 years
240mg/4-6h; 6-8 years 240-250mg/4-6h; 8-10 years 360-375mg/4-6h;
10-12 years 480-500mg/4-6h; 12-16 years 480-750mg/4-6h; 16+ years
500mg-1g/4-6h. Maximum of 4 doses in 24h.

Paracetamol suppositories are available (60, 120, 125, 240, 250, 500mg or 1g).




144

Paediatrics

Varicella (herpes) zoster virus (vzv)

Chickenpox is a primary infection with varicella-zoster virus. Shingles (oHcm
p400) is a reactivation of dormant virus in posterior root ganglia.

Chickenpox Signs: Crops of skin vesicles of different ages, often starting
on face, scalp, or trunk. The rash is more concentrated on the torso than the
extremities. Incubation: 11-21 days. Infectivity: 4 days before the rash, until
all lesions have scabbed (5 days). Spread: Droplets. It can be caught from
someone with shingles. It is one of the most infectious diseases known. 95%
of adults have been infected; immunity is lifelong. Tests: Fluorescent antibody
tests and Tzanck smears are rarely needed. AA: Hand, foot, and mouth disease;
insect bites; scabies; rickettsia. Course: 1°t; rash starts 2 days later, often
starting on the back: macule-papule=vesicle with a red-surround-sulcers (eg
oral, vaginal)=crusting. 2-4 crops of lesions occur during the illness. Lesions
cluster around areas of pressure or hyperaemia. Complications: If spots are
blackish (purpura fulminans) or coalescing and bluish (necrotizing fasciitis), get
urgent help on 1TU; avoid ibuprofen. Be alert to pneumonia, meningitis, myelitis,
cNs thrombi, pic, LFTt, Guillain-Barré, Henoch-Schonlein, nephritis, pancreatitis,
myositis, myocarditis, orchitis, cerebellar ataxia. If susceptible, /ive attenu-
ated vaccine pre-cytotoxics/steroids may be wise. Immunization: occurs in
the us/Japan/Australia and other countries, but is not routine in the uk. Rea-
sons not to vaccinate include paradoxically increasing shingles/chickenpox in
adults?t and lack of cost-effectiveness.?? Dangerous contexts: Immunosup-
pression; cystic fibrosis; severe eczema; neonates. R: Keeping cool may reduce
lesion numbers. Calamine lotion soothes. Trim nails to lessen damage from
scratching. Consider daily antiseptic for spots (chlorhexidine). Flucloxacillin
125-250mg/6h po if bacterial superinfection—treat for septicaemia if worsen-
ing. Antivaricella-zoster immunoglobulin (if <10 days post-exposure) + aci-
clovir if immuno-suppressed or on steroids (it's licensed as a 7-day course in
chickenpox); begin within 24h of the rash. In renal failure,  dose. There is no
clear evidence on aciclovir Ycomplications if immunocompetent, but it may
help severe symptoms, eg in adolescents, or 2nd or 3rd family contacts. If
used, use at the 1st sign of infection, or as a 7-day attenuating dose of 10mg/
kg/6h starting 1wk post-exposure. Famciclovir is less well-studied.?*

Shingles Treatment: Oral analgesia. Ophthalmic shingles: p420. Aciclovir may
reduce pain, but also progression of zoster in the immunocompromised (may
be rampant, with pneumonitis, hepatitis, and meningoencephalitis). Aciclovir
i dose: 10mg/kg/8h (over 1h), with concentration <5mg/mL, over >1h.

Varicella in pregnancy Pneumonitis and encephalitis are no commoner in
pregnancy, despite pregnancy being an immunocompromised state (1 in 400
and 1 in 1000, respectively). Infection in the 1st 20 weeks (esp. 13-20 weeks)
may cause fetal varicella syndrome (Fvs) in 2%.2** Signs of Fvs are variable,
eg cerebral cortical atrophy and cerebellar hypoplasia, manifested by micro-
cephaly, convulsions, and 1a4; limb hypoplasia; rudimentary digits + pigmented
scars. Maternal shingles is not a cause. If the mother is affected from 1 week
before to 4 weeks after birth, babies may suffer severe chickenpox. Give the
baby zoster immunglobulin 250mg 1m at birth; if affected, isolate from other
babies, and give aciclovir.

Infection is preventable by pre-pregnancy vaccination with live varicella
vaccine,?® but testing for antibodies pre-conceptually is expensive, and cost-
effectiveness depends on local rates of seronegativity. ~80% of those who can-
not recall any previous chickenpox are, in fact, immune.?

Varicella zoster globulin prevents infection in 50% of susceptible contacts,
eg 1000mg v (adults). Infection in pregnancy merits aciclovir (it's probably
ok for the fetus). Chickenpox at birth is a problem. Barrier nursing mothers
causes distress and is of unproven value. Infant mortality: up to 20%.2”



Vertical Hiv infection

In many sub-Saharan countries, ~40% of all under-5 mortality is a result of Aips. If
an Hiv +ve mother breastfeeds, this trisk of vertical transmission by ~50%. Moth-
ers with Hiv should bottle feed in the uk, but in countries without reliable clean wa-
ter, breastfeeding is less risky than bottle feeding.2#2* Infection can occur from
the 1st trimester; ~50% of infections occur at the time of delivery, and are more
likely if mothers have symptomatic Hiv infection or a high viral load. Transmission
rates with full intervention (ie antiretrovirals around birth, caesarean section, no
breastfeeding) are <5%. For caesarean section and zidovudine in preventing verti-
cal transmission, see p34. cmv may be fatal in infants whose mother’s Hiv status
wasn't recognized in pregnancy.?° Hiv infection—prenatal/labour: p34/p22; adult
HIV: OHCM, p408.
Diagnosing vertically acquired Hiv Test at birth, 3 and 6 months of age for
® HIV viral PCR
e p24 antigen
e specific IgA.
»Aim to diagnose 95% of infected infants before the age of 1 month. Moni-
toring cp4 counts (oHem pdl3) helps in staging Hiv. The all clear can only be
given if all tests are negative at 18 months but infection unlikely if tests nega-
tive and the baby is well at 6 months.
Consider Hiv in children with: puo; lymphadenopathy; hepatosplenomegaly;
persistent diarrhoea; parotid enlargement; shingles; extensive molluscum;
plateletst; recurrent slow-to-clear infections; failure to thrive; clubbing, un-
explained organ disease;??* TB; pneumocystosis; toxoplasmosis; cryptococco-
sis; histoplasmosis; cmv; Lip (below). Suspect non-vertical Hiv seroconver-
sion illness if: T°1, fatigue, rash, pharyngitis, lymphadenopathy, oral ulcers,
p&V, headache, myalgia, arthralgia, meningism, peripheral neuropathy, thrush,
weightd, night sweats, genital ulcers, wecd; plateletsd; transaminasest.?
HIV & the lung: T8; lymphocytic interstitial pneumonia (LiP), immune reconsti-
tution inflammatory syndrome, malignancy, bronchiectasis.?? Lip: tachypnoea;
hypoxia; clubbing; diffuse reticulonodular infiltrates on cxr; bilateral hilar lym-
phadenopathy. It is not Aips-defining. It is less serious than pneumocystosis.
Prognosis By 3yrs old, up to half with early-onset opportunistic infection have
died vs 3% of those with no such infection. Children with slow progression of
HIV have persistent neutralizing antibodies. Transplacental passage of mater-
nal neutralizing antibody may also have a role.

Ensure full course of vaccines (+Pneumococcus; avoid live vaccines if very
immunocompromised, and Bca if symptomatic and T8 prevalence is low).2422

Highly active antiretroviral therapy (HaArRT) Use PENTA regimen.
podatrc Ewvopean Network (orom p413). Those with Atps-defining conditions or co4 <15%
(esp. if falling) should start HAART at once. If few symptoms and cp4 stable at >20%
get advice.?” Obstacles: Poor adherence (unpleasant tasting medicine); st (lipidst,
glucoset, bone metabolismd); lack of family routines.? Diarrhoea-related morbid-
ity:#* micronutrient (eg Zn) zinc supplementation helps.z®

»Teach Hiv+ve children about safe sex and other Hiv issues before puberty.

Further reading
Pediatric European Network for the Treatment of AIDs: http://penta-id.org
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Non-accidental injury (NAT)

»Involve social services today when issues of abuse arise. Read what follows

with local child protection and nice guidelines,?** and relevant legislation in

your country, eg in England, the Children’s Act (states that the child's welfare
is always paramount). Child abuse is defined as deliberate infliction of harm
to a child or failure to prevent harm, and may be physical, sexual, emotional,

bullying and online abuse, or neglect. Neglect is a persistent failure to meet a

child's basic physical or psychological needs that is likely to result in serious

impairment of the child's health and development. In Munchausen’s by proxy,

a parent fabricates alarming symptoms in their child to gain attention via un-

necessary interventions.

Risk factors for Na1 Birthweight <25009; mother <30yrs; unwanted pregnancy;

stress; poverty.? Prevalence: 1% of ED work. 8%

Suspect abuse if: Disclosure by child, or:

» 0dd story, incongruent with injuries; odd mode of injury; odd set of signs.

» Delayed presentation to doctor, or taken by someone who is not a parent.

 History inconsistent with the child's development. Can the baby really walk?

« Efforts to avoid full examination, eg after an immersion burn.

* Psychological sequelae (stress; depression) from sexual or emotional abuse.?

* Unexplained fractures, eg forearm or rib (esp. posterior, from squeezing).*

o Tt is rare for a non-ambulant baby to sustain an accidental fracture.

* Buttock, perineum or face injury; intracranial bleeds;?® torn lingual frenulum;
vitreous/retinal bleeds, hyphaema (fig 54, p413), lens dislocation, bulging
fontanelle, head circumferencet + xanthochromia; »if in doubt, do cT.

e Also: Cigarette burns; whip marks (outline of belt/buckle, or double electric
flex); bruised non-mobile baby; signs of suffocation; fingermark bruising;
perforated pharynx; bite marks.z®

o In suspected physical abuse, skeletal survey with x-ray can help (infants
cannot localize pain). ct/mRtI if suspected head injury. If there is extensive or
unusual bruising, perform a clotting screen. Retinal haemorrhages are a sign
of non-accidental head injury (use an experienced ophthalmologist).

»NB: site or type of fracture can never be relied on to distinguish abuse from
an accident (extraordinary things, even spiral fractures, can happen in play).
AA: Osteogenesis imperfecta; osteoporosis, eg from propionic acidaemia.z”##
The first aim is to prevent organ damage, murder, and other significant harm.
»If this is a real concern, admit the child and contact the duty social worker
today—eq for an emergency protection order. Offer help to the parents. Learn
to listen, leaving blame and punishment to judges. Find out about local policies
and referral routes. Remember that often our duty is not to diagnose child
abuse, but to recognize possible abuse, and then to get help.

Sexual abuse Know your local guidelines. Follow them. Inform Social Ser-
vices. If you do not, ask yourself with whom you are colluding. Forensic speci-
mens (eg pubic hair, vaginal swabs) are to be taken by an expert who knows
how to be gentle, and to avoid a ‘second rape’. Prepubertal st1 means abuse
until proven otherwise. Young girls can get discharge from streptococcal in-
fection and foreign bodies which aren't from sexual abuse. Does abuse cause
psychological harm? Yes, almost always. See p323.

Repertoire of actions in primary care »-After informing Social Services, li-
aise with health visitor (may be a very helpful source of information) or Nspcc
(National Society for the Prevention of Cruelty to Children).

* Admission to a place of safety (eg hospital or foster home).

« Continuing support for parents and protection for siblings.

 Prevention: encourage impulses to be shared, and not acted on.

 Attend a case conference (social worker, health visitor, paediatrician; police)X*



A possible sequence of events might be:

Unexplained signs (or disclosure, or allegations), eg odd bruising
‘Testing of professional hypotheses' = weighing it up in your own mind
‘Clarification by discussion with an efperienced colleague’ % tell your boss
‘Reach a critical threshold of profesiional concern’ = you're both worried

‘Weigh the pros and cons of breaking confidentiality’ ~ you must breach confiden-
tiality if doing so prevents harm to a child

‘Sharing concerns with statutory agencies' ~ phone Social Services/police
‘Act within a timeframe not detrimental to the child’~ aim to do it now
‘Contemporaneous records detailing all your sources’= write it down now
‘Preliminary consultation with all concerned’: don't promise to keep secrets
‘Strategic multidisciplinary discussion’ ~ is an abuse investigation needed?
If so, 'Instigation of child abuse investigation’ = plan case conference
‘Must parents/child be present?’

Tell parents & child (if appropriate) what your report to conference will be
Case conference timed to let doctors fulfil their major role ~? get a locum
Register your dissent (if any) to the conference conclusions in its minutes

Child is placed on a Reglster |nd|cat|n that questions of abuse are unresolved and
that the child remalns at risk

Paediatrics

‘Establish networks for information exchange, discussion & advice' = follow up by

Social Services, or a national society protecting children from cruelty (NsPcc).
Not all our efforts to protect children end thus. Successes are frequent. And
of course this sequence oversimplifies...the sign = is not meant flippantly: it is
intended as shorthand, denoting the exercise of reflection, good judgement,
action, and the following of agreed procedures.

13 Hulme K (1984). Bone People. Auckland: Spiral/Hodder & Stoughton. This novel tests Samuel John-
son's aphorism that ‘it is better that a man should be abused than be forgotten'. Read it before making
quick judgements about families

14 The uk Families at Risk Review (2008) specifies joined-up agencies that ‘ensure’ that there is no
wrong door’ that families knock on—all doors lead to getting the correct help. Also: ® Confirm social ser-
vices referrals in writing ® Question other’s opinions if you disagree. ® Document all phone-calls  Record
discussions if there is disagreement over risk of deliberate harm.
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Definition®* Sudden unexplained infant death (suip)
is any infant death that is unexpected and initially un-
explained. Often, a cause of death is determined after
a thorough investigation and autopsy. The deaths
that remain unexplained are defined as sips: sudden
infant death syndrome is the sudden death of an in-
fant under 1 year of age, which remains unexplained
after a thorough investigation including an autopsy,
examination of the death scene, and review of the
clinical history.

Epidemiology Peak incidence: 1-4 months; riskt if:
poor, parents are smokers, baby is male or premature,
winter, previous sibling affected by sips; coexisting
minor upper respiratory infection is common, co-
sleeping. There are many causal theories (see MINIBOX).

Putative causes

Obstructive apnoea:
* Inhalation of milk

e Airways oedema

© Passive smoking
Central apnoea:

e Faulty CO, drive

* Prematurity

© Brainstem gliosis
Others:

e Long a-T interval*®

o Staph infection!®
*Overheating

*tVagal tone or Mg?*t
* Immature diaphragm
* Genetic & viral causes

Sleeping supine (‘back to sleep’, even for short
naps),? preventing overheating, and cigarette smoke exposure are the chief
preventive interventions: risk from passive smoking is dose-dependent, and
often at least doubles risk.2#

The face is an important platform for heat loss—and it is known that the
incidence of sips is ~5-10-fold higher among infants usually sleeping prone (17-
fold higher if sleeping in a room separated from parents): »so always recom-
mend sleeping supine. Advise as follows:

* Do not overheat the baby's bedroom. Aim for a temperature of 16-20°c.

* Do not use too much bedding, and avoid duvets if less than 1 year of age.

o If ill or feverish, consult a GP—do not increase the amount of bedding.

* Use a grow-bag; this is a modified sleeping bag for a baby, containing arm
holes and prevents the baby migrating under the blanket.

* While sleeping, avoid heaters, hot water bottles, electric blankets, and hats.
Do wrap up for trips out in winter, but unwrap once indoors, even if this
means disturbing the baby. Never tuck in blankets higher than the armpit.2+

* Babies >1 month do not need to be kept as warm as in hospital nurseries.

* Avoid co-sleeping and never, even if very tired (new parents!), if parents are
deep sleepers, or if they have had any alcohol or drugs. 222

Autopsy is unrevealing; minor changes are common; petechial haemorrhages
over pleura, pericardium, or thymus, and vomit in the trachea may be agonal
events. Causes to exclude: sepsis, metabolic defects (eg mcaD deficiency) and
heart defects.

Action after failed resuscitation in the Emergency Department

* Document all interventions, venepuncture sites, and any marks on the baby.
You don't have to keep all tubes in situ, but ensure that someone who did
not intubate confirms endotracheal placement of the tube before extubation.

 Keep all clothing and the nappy.

* Explain clearly to parents that despite your best efforts, the baby has died.

* Unless the cause is obvious, be non-committal about cause of death. Explain
the baby must have a post-mortem (this is a coroner’s case).

* Contact the consultant on call, the police, child protection team, and the
coroner at once; also 6P, health visitor, and any other involved professions.

15 Risk? if Q-T corrected for rate (QT) R440msec. QT=(Q-T)/(VR-R 42 LaTs genes are important?®
16 Staphs in mattress foam are implicated (.. do not reuse).z#



How the cp can help the family on the first day

A prompt visit to express sympathy emphasizing that no one is to blame.

e Explain about the legal requirement for an autopsy and coroner’s inquest.
The parents may be called upon to identify the body.

* Bedding may be needed to help find the cause of death.

Subsequent help

Don't automatically suppress lactation, but if this becomes necessary caber-
goline (250mcg/12h po for 48h) is preferred to bromocriptine. NB: continued
lactation may be an important way of grieving for some mothers.

Many parents will not want anxiolytics eg diazepam, but may want hypnot-
ics (such as a short course of zopiclone).

Advise the parents of likely grief reactions (quilt, anger, loss of appetite,
hearing the baby cry). Make sure that the coroner informs you of the autopsy
result; a consultant paediatrician or 6p should explain the findings to the par-
ents.. They should already have a routine appointment with a consultant pae-
diatrician. This can provide an opportunity for the parents to ask questions.
The parents may find an electronic apnoea alarm reassuring in caring for later
infants. Programmes exist to prevent a future sio—eg the cont programme
(care of next infant) and parents can contact them in future pregnancies.

Further reading
Care of Next Infant: www.lullabytrust.org.uk/coni
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Screening and child health promotion

The main aims: e Encouraging breastfeeding (p124) ¢ Monitoring development
e Immunization  Overseeing growth (p180) e Parental support  Education and
reassurance about normal childhood events. ¢ Talking to the child, and building
up a good relationship.

Monitoring The most cost-effective times to screen are unknown.

Birth & 6 weeks: Neonatal check (pl14), and with 6P at 6 weeks. Arrange vac-
cinations and vitamin drops (A, b & ¢) unless adequate sunlight/
diet”

1-9 months: Hips, testes descent, cvs examination.

18-24 months:  Educate on diet, dental care, accidents; walking (look for wad-
dling), social and linguistic milestones; Hb if iron deficiency
likely—it may well be. Any parental depression?

4 years: Testes descent, cvs examination. Nutrition, dental care.

At each visit: e Encourage questions ¢ Ask about, and test for, squint, vision,
and deafness ¢ Chart centiles. Beware reading too much into a single reading.
Remember to correct age for prematurity. Note the milestones in the TABLE.
There is much individual variation.

6 weeks: Smiles.

4 months: Uses arm support when prone; holds head steady when supported
while sitting; reaches out; spontaneous smiling.

6 months: Bears some weight on legs; on pulling to sitting, there is no head

lag; reaching out; transfers things from hand to hand.

8 months: Sits unaided.

=] year: Just stands; walks using a table's support; clashes cubes; pincer
grip; can say 'Mummy' £ 'Daddy’. Plays ‘pat a cake'.

18 months:  Can walk; scribbles; 2-cube tower. 2-4 words. NB: drooling £
throwing items on the floor is abnormal by now.

2 years: Kicks a ball; overarm 'bowling’; gets undressed.

3 years: Jumps; can stand on one foot; copies; can build an 8-cube tower;
knows his first and last name; dressing needs help.

4 years: Stands on 1 foot for >4sec; picks the longer of 2 lines.

Health promotion in refugee children/asylum-seekers Unaccompanied children
may request asylum explicitly or implicitly. Our job is to look after them, not to
interpret laws. £ Tell immigration officers/police that children cannot be detained
even if there is doubt about a child's age. uk immigration officers must abide by
the un convention on the Rights of the Child (1989). This stipulates that each State
must ensure the rights of each child within its jurisdiction without discrimination
of any kind. Any child who has been abused has the right to physical and psycho-
logical recovery and social integration. (Prison is not a form of social integration.)

Take any opportunity to promote children's health. If from areas of chronic con-

flict, don't assume the child has been vaccinated. Start from scratch. Test for T8

(skin test) and give Bce, or refer to a chest clinic if needed. See Home Office? &

Royal College Guidelines &% Paediatricians and cps can promote refugee health by:

* Documenting development, ensuring nutrition, and treating physical illness.

e Easing access to antenatal and all other preventive care activities.

« Identifying depression/anxiety, and picking up clues that torture may have
taken place: nightmares; hallucinations; panic attacks; sexual problems; pho-
bias; difficulties with relationships. These may also be signs that the child has
been recruited to fight other people’s wars. Treating childhood depression is
controversial (ssr1, p368) but not treating it may be worse.?!

* Recognizing and treating T8 and Hiv (look for persistent oral candida, caries,
uTls, widespread lymphadenopathy, hepatosplenomegaly; failure to thrive;
developmental delay). See p145.

e Liaising with social services to ensure housing and schooling.



Immunization schedules

Immunization schedule (Do« 2014)>

2 months: Pediacel®, ie 5-in-1 diphtheria+tetanus+acellular pertussis +inactivated
polio +haemophilus B (H1B); if prem, still give at 2 months; can give if <10
yrs if missed vacs + Prevenar13® (13-valent pneumococcal) + Rotarix®
(Rotavirus) + Bexsero® (Meningitis B)

. Pediacel® + Neisvac C® or Meningitec® (Meningitis C vaccine)+

__Rotarix®
. Pediacel® + Prevenar13® + Neisvav C® or Meningitec® + Bexsero®

: Menitorix® (H. influenzae with meningitis C) + Bexsero®

: MMR" or Priorix®- (Measles, Mumps & Rubella) + Prevenar13®

Repevax® or Infanrix-1pv® (Diphtheria, tetanus, pertussis & polio)

+ Priorix®- or MMR"

. Revaxis® (low-dose diphtheria, tetanus, inactivated polio; can also

be used for primary vaccination if >10yrs). Gardasil® (against human

,,,,,,,,,,,, papilloma virus) protects against cervical cancer: see p272.

Any age:  Bca" (not universal in uk) If at trisk of T8, eg for all from high-preva-
lence country, ie >40:100,000/yr, or a visitor to such a country for >1
month. May start at 3 days old. Hepatitis B: p263; universal (wHo ad-
vice) or if at trisk. MR- may be given at any age if presents late. One-
off pneumococcal vaccine with 23-valent Pneumovax I1® (Preve-
nar13®x2, as above, if <2yrs); yearly "flu vaccine if riskt: see oHcm

,,,,,,,,,,,, p390. Consider 2nd pneumococcal vaccine if at trisk after >5yrs.?

Pregnant: Pertussis (as Repevax®) and flu, as indicated.

»An acute febrile illness is a contraindication to any vaccine. Note:

»Give live vaccines either together, or separated by =3 weeks.

»Don't give live vaccines if primary immunodeficiency, or if on steroids
(22mg/kg/day of prednisolone); but if HIv+ve, give all immunizations (includ-
ing live) except for Bcg, in areas where T8 prevalence is low.

Hepatitis B (Engerix B®) See oHcm p262. Give at birth, 1 & 2 months, if moth-
er is HBsAg +ve—0.5mL 1M in anterolateral thigh. If birthweight <1500g give
Hep B immunoglobulin as well as vaccine, regardless of mother's e-antigen
status. If at term, give Hep B Ig unless mother is anti-Hge +ve.

HPv vaccination to prevent cervical cancer: see p272.

Chickenpox vaccination In the usa this is routine and has greatly reduced
incidence and hospitalizations/mortality.?* Eradication is impossible.
Immunization in immunodeficiencies See Royal College Guidelines.

Can the pain of the injection be reduced? Topical lidocaine-prilocaine 5%
cream (EMLA®) and oral glucose at the time of vaccination does decrease the
latency to Ist cry, and other objective markers of pain.z

MMR is not just for children In the uk, in 2005, mumps rates rose 10-fold (to
5000/month), eg among students who were too old to have had full vaccina-
tion. Any non-immune adult is eligible for mmr (exclude pregnancy). If >18
months, the 2 doses of MvR should be separated by 3 months. MMR vaccine may
also be offered to unimmunized, or measles-only immunized or seronegative
post-partum women (avoid pregnancy for 1 month following immunization).
Does MMR vaccine cause autism? No. Large-scale studies find no link.

What sort of needle? For v vaccination, wHo advises that needles are 25mm
long (blue in the uk).?® Stretch the skin flat between thumb and forefinger to
aid a deep injection—and make the angle (needle to skin) 90°. The subcutane-
ous route is ok for MMR; bunch the skin up, and inject at 45° into fat.

17 Adequate sunlight to prevent rickets is a big issue, especially north of Oxford (51°45") as uv-8 is too
scarce to make active vitamin p in winter##* Risk of r\cketsT if: skin pigmented; sunscreens or conceal-
ing clothing used; staying indoors to play video- gamesf (the old and institutionalized are at trisk too);
obesity; malabsorption; renal and liver disease; using anticonvulsants. Good vit. b status in pregnancy
(p10) helps neonatal bones, immune function, and lungs (asthma riskd by 40% €%) 20
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Genetic disease and prevention

Gene probes use recombinant pNA technology to identify specific muta-
tions causing genetic diseases (eg Huntington's chorea; muscular dystrophy;
polycystic kidneys; cystic fibrosis; thalassaemias) to bNA markers scattered
throughout our genome. Using fetal bna from amniotic fluid cells (amniocente-
sis) in the 2nd trimester, or from chorionic villus sampling in the 1st.
Enzyme defects Many of the inborn errors of metabolism can be diagnosed
by incubation of fetal tissue with a specific substrate.
Chromosomal studies can be undertaken on cultured cells or on direct villus
preparations. The most important abnormalities are aneuploidies (abnormali-
ties in chromosome number)—eg trisomy 21, 18, and 13.

Screening for chromosomal abnormalities (eg the fragile x syndrome, p648)
may be performed on at-risk mothers who may be carriers.
Non-disjunction After meiosis one gamete contains two chromosomes 21
(say)'® and the other gamete has no chromosome 21. After union of the 1st
gamete with a normal gamete, the conceptus has trisomy 21 (50% sponta-
neously miscarry). This is the cause in 288% of babies with trisomy 21, and
increases significantly in mothers over 40 (p12).

Robertsonian translocations (fig 214) entail a fusion between the centromeres
of 2 chromosomes with loss of the short arms forming a chromosome with
two long arms, one derived from each chromosome. They involve any 2 of
chromosomes 13, 14, 15, 21, & 22 (all

acrocentric, ie the centromere is close

to one end; the short arms contain few :
genes). This translocation trisomy 21 is Short
the cause in 4% of Down's syndrome 2:2]Isost

(unrelated to maternal age). If the
father carries the translocation, risk of Two acrocentric A Robertsonian
trisomy 21 is 10%; if it is the mother, the chromosomes  translocation

risk is 50%. 0.3% of mothers have this £ 514 A chromosome with 2 long
translocation. arms.

Balanced translocations entail no net
gain or loss of chromosomal material, two chromosomes have been broken
and rejoined in the wrong combination.

Mosaicism A trisomy may develop during early divisions of a normal concep-
tus (.. somatic, not germline). If the proportion of trisomy 21 cells is low (eg
4%) cNs development may be ‘normal’. It accounts for <8% of Down's babies. !

Other chromosomal abnormalities Edward's (p642), Klinefelter's (p646), Pa-
tau's (p650), and Turner's (p655) syndromes. In the cri-du-chat syndrome there
is deletion of the short arm of chromosome 5, causing a high-pitched cry, cvs
abnormalities, microcephaly, widely spaced eyes, and a 'moon'’ face.

Trisomy 21 Causes: See earlier in topic. Recognition at birth: Flat facial pro-
file, abundant neck skin, dysplastic ears, muscle hypotonia, and x-ray evidence
of a dysplastic pelvis are the most constant features. Other features: see Box,
p153. Widely spaced 1st & 2nd toes and a high-arched palate are more vis-
ible later. If uncertain, it is best to ask an expert's help, rather than baffle
the mother by taking karyotype tests ‘just in case it's Down's'* Associated
problems: Duodenal atresia; vsp; patent ductus; Avsp (foramen primum de-
fects, p136); and, later, a low 1 and a short stature. Helping the mother accept
her child may be aided by introducing her to a friendly mother of a baby with
trisomy 21. Prenatal diagnosis: p12-15.

18 Chromosome 21 contains only 225 genes: most of its bnA is apparently meaningless.
19 Even in good hands, accuracy of suspicion is only 64%, so at some stage karyotyping is needed.*



Features of trisomy 21

Clinical features

« Single palmar crease

e Hypotonia

e Flat face/round head

e Protruding tongue

* Broad hands

» Upward slanted palpebral fissures and epicanthic folds
e Speckled irises (Brushfield spots)

e Intellectual impairment

e Short stature

* Pelvic dysplasia

e Cardiac malformations

* Hypoplasia of middle phalanx of (incurving) 5th finger
e Intestinal atresia

e High-arched palate.

Associationsii

e Lung problems (lung capacity is reduced in almost 100%)
e Congenital heart disease (40%)

* Digestive problems (6%)

* Hypothyroidism

e Hearing loss (60%)

¢ L eukaemia

e Early-onset Alzheimer's disease (50%)

* 44% survive to age 60 years.

The health needs approach to someone with trisomy 21 This approach
starts by asking: How can I help? Health maintenance for children with tri-
somy 21 is more important, not less, compared with the needs of other chil-
dren—because their families are vulnerable, and many conditions are more
likely in those with this condition. Examples are otitis media, thyroid disease,
congenital cataracts, leukaemoid reactions, dental problems, and feeding dif-
ficulties.z*

The patient-centred approach Different approaches are needed at differ-
ent times: a key skill in becoming a good doctor is to be able to move seam-
lessly from one approach to another—and knowing when to adopt which
approach.
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Genetic counselling

Goal To provide accurate, up-to-date information on genetic conditions to en-
able families and patients to make informed decisions.

»Genetic counselling is best done in regional centres to which you should re-
fer families (nearest centre: uk tel.: 020 7794 0s500). Consider the consequences
of doing any test on a child—but especially a genetic one. Discuss with a
geneticist or senior doctor first—will the child be glad of the information
when they are old enough to understand?

In order to receive most benefit from referral:

* The affected person (proband) ideally comes with family (spouse, parents,
children, siblings); individuals can of course be seen alone as well.

* The family should be informed that a detailed pedigree (family tree) will be
constructed, and medical details of distant relatives may be asked for.

« Trrational emotions (quilt, blame, anger) are common. Deal with these sensi-
tively, and do not ignore. Remember: you do not choose your ancestors, and
you cannot control what you pass on to your descendants.

* Warn patients that most tests give no absolute 'yes' or 'no’ but merely ‘likely’
or 'unlikely’. In gene tracking, where a molecular fragment near the gene is
followed through successive family members, the degree of certainty of the
answer will depend on the distance between the marker and the gene (as
crossing-over in meiosis may separate them).

* Accept that some people will not want testing, eg the offspring of a Huntington's
chorea sufferer—or a mother of a boy who might have fragile x syndrome,
but who understandably does not want her offspring labelled (employment,
insurance, and social reasons). Offer a genetic referral to ensure that her
decision is fully informed (but remember: ‘being fully informed’ may itself be
deleterious to health and well-being).

Naming chromosomes Autosomes are numbered 1 to 22 roughly in order of
size, 1 being the largest. The arms on each side of the centromere are named 'p’
(petite) for the short arm, and 'q' for the long arm (remember, there's always a
long a for a short P). Thus ‘the long arm of chromosome 6' is written ‘64’

Chromosomal disorders include trisomy 21, p152, Turner's (45x0, p655) and
Klinefelter's (47,xxy, p646) syndromes. Many genes are involved when the de-
fect is large enough to be seen microscopically.

Autosomal-dominants Adult polycystic kidney (16p), Huntington's chorea,
(4p). A single copy of a defective gene causes damage. Some people inheriting
the defective gene are phenotypically normal (=reduced penetrance).

Autosomal recessives Infantile polycystic kidney; cystic fibrosis (7q),
p-thalassaemia, sickle cell (11p), most metabolic conditions, and almost all
which are fatal in childhood. In general, both genes must be defective before
damage is seen, so carriers are common. Both parents must be carriers for
offspring to be affected, so consanguinity (marrying relatives) increases risk.
X-linked Duchenne muscular dystrophy, p642; haemophilia A & B; fragile x
(p648). In female (xx) carriers a normal gene on the 2nd x chromosome pre-
vents bad effects manifesting. Males (xy) have no such protection.

NB: being pregnant and unwilling to consider termination does not exclude one
from undergoing useful genetic counselling.

'Couple screening’ A big problem with counselling is the unnecessary alarm
caused by false +ve tests. In cystic fibrosis screening (analysis of cells in
mouthwash samples) this is reducible by 97% (0.08% vs 3.2%) by screening
mother and father together—who need only get alarmed if they both turn out
to be screen-positive. The trouble with this is false reassurance. Many forget
that they will need future tests if they have a different partner, and those who
do not are left with some lingering anxieties.



Genetic counselling to try to influence pregnancy outcome?

Three contrasting principles:

1 The parents must decide: counselling must be non-directive.

2 Every newborn child has the right to be born healthy, if possible.
3 Every child has a right to be born.

Non-directive counselling is something of a mantra among counsellors, part-
ly because of an unwillingness to promulgate a single view of what is right
in what can be a very complex area. Public health doctors are questioning
this obedience to the non-directive ethic because, from their point of view, it
makes attainment of their chief goal more difficult—namely to improve the
health and well-being of all residents, including newborns. For example, we
should tell pregnant women not to drink much alcohol, public health doctors
assert, because this is necessary to prevent fetal alcohol spectrum disorder.
The same goes for other syndromes. When we know what to do we should
state clearly and unequivocally what the mother should do. This is our duty
to her and her unborn child.

Let us examine the public health doctor's standpoint more closely. He
wants to improve health. To do this, it is necessary to define health. We have
done this elsewhere (p470) and have argued that health entails more than
just soundness of body and mind. It is not clear that an autocratic society in
which patients were told what to do would be more healthy than a society
of autonomous individuals each addressing the great questions of health and
existence from his or her own viewpoint.

Another problem for the public health doctors is that, in the case above, it is
not clear whether the directive ‘don't drink if you are pregnant” would lead to
fewer children with fetal alcohol spectrum disorder. It might lead to more or-
phans (a mother knows she is doing wrong, feels guilty, avoids health profession-
als, and dies of some unforeseen consequence of pregnancy, or from guilt-borne
suicide).z

As ever, the way forward is not by abstract thought but by getting to know
our patients better. There may be rare occasions when we know our patients
well enough to risk "You are mad not to follow this advice...". But mostly we can-
not be sure that this injunction will work, and it is wiser to explore the patient's
world view and their expectations, and then use this knowledge to reframe the
benefits of our proposed action in a way that makes sense to the individual
concerned, taking into account his or her culture and system of beliefs.

In the uk, the Children's Act states that the welfare of the child is para-
mount. What this means in the context of a family is open to interpretation.
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Childhood obesity

Obesity in childhood has risen fast in the West, and appears now to be slow-
ing. However, it remains a huge public health problem, not only in childhood,
but also in the medium and long term: obese and overweight children are far
more likely to become obese adults with the resultant effects on health.

Prevalence In the uk, the Millennium Cohort Study is a long-term study of
children born in 2000-1. Aged 7, 7% had been obese, rising to 20% by age 11,
with a further 15% being overweight.

Causes Essentially an imbalance between energy intake and expenditure.

e Dietary: Fast and processed foods, especially those high in carbohydrates.

e Exercise: There has been an overall decline in physical activity of children in
the uk, with reduced time playing sports at school, and an increase in seden-
tary activities at home (v, computer games, social networking).

e Sleep deprivation leads to low leptin levels (a hormone which communi-
cates adequate fat levels) and high ghrelin levels (released by the stomach to
signal hunger); this increases appetite.

» Socioeconomic background: The more deprived areas have almost double
the prevalence of childhood obesity than the least deprived. Higher levels of
parental education appear to be protective against childhood obesity.

e Genetics: Obese parents are more likely to have obese children; however, it is
difficult to establish how much of this effect is due to genetics versus grow-
ing up in an obesogenic environment.

* Medication can increase weight gain; sodium valproate, carbamazepine,
mirtazapine, steroids. Others: High or low birth weight; intrauterine expo-
sure to maternal gestational diabetes or maternal obesity.

Medical causes include hypothyroidism, Cushing's syndrome, growth hor-
mone deficiency, and Prader-Willi syndrome.

Diagnosis Use uk-wHo charts for children under 4; once over 4 years old use uk
1990 BmI charts. A BmI over the 91st centile is overweight; over the 98th centile
obese, and above the 99.6th centile severely obese.

This needs sensitive discussion with the child and their parents. Parents do
not always have the correct perception of their child's weight. Emphasize the
long-term problems associated with being overweight or obese and this being
a good opportunity to improve their child's health in the future. Is the child
having any physical or emotional problems resulting from being overweight?
Talk about factors which may be contributing—diet, exercise, lifestyle, fam-
ily circumstances, disability, other medical or family problems. Screen for co-
morbidities eg hypertension, diabetes, and lipids.

Management

¢ What has been tried before? It is important to involve the whole family

 The primary treatment is dietary modification and exercise

* Diet alone is not recommended

» Referral to a dietician can be very helpful; aim to eat a healthy diet

* Aim for moderate exercise of at least 60 minutes per day. Exercise not only
increases energy expenditure but also increases self-esteem and helps sleep

* The MeEND programme (Mind, Exercise, Nutrition...Do it)

 Refer: Bm1 >98th centile; weight-related morbidity; suspicion of medical cause.

Medium-term consequences: Insulin resistance, type 2 diabetes, sleep ap-
noea, orthopaedic problems, non-alcoholic fatty liver disease, psychosocial
morbidity, polycystic ovarian syndrome, vitamin b deficiency. Long-term
problems: Atherosclerosis, early-onset cardiovascular disease, some cancers
(particularly breast and bowel), subfertility, hypertension.

Further reading
NICE (2013). Managing Overweight and Obesity among Children and Young People: Lifestyle
Weight Management Services (PH4T). London: Nice. https://www.nice.org.uk/guidance/ph47



Hypertension in children

There is no accepted uk definition of hypertension in children, but research in
the usa has suggested using a cut-off of the 95th centile of average systolic/
diastolic Bp adjusted for gender, height, and age. Use the correct cuff size and
a manual sphygmomanometer. Take =3 Bps (snugly fitted cuff of bladder-width
>70% of upper arm length) >1 week apart (in general) before diagnosing hy-
pertension. Use the 1st and 5th Korotkoff sounds. Ambulatory Bps can show
that white coat hypertension is about as common in children as in adults.z¢2”
Prevalence in the usa is 3-4% of 3-18-year-olds.

Risk factors

« High salt intake; fast and processed foods are particularly to blame

* Obesity

e Low hirth weight in those who go on to develop obesity.

Causes of raised blood pressure in children

Child <éyrs Renal parenchymal disease, renal vascular disease, coarctation
of the aorta, endocrine causes, essential hypertension.

6-12yrs Renal parenchymal disease, essential hypertension, renal vascular
disease, endocrine causes, coarctation, iatrogenic cause.

Adolescence Essential hypertension, iatrogenic illness, renal diseases,
coarctation of the aorta, endocrine causes.

As a general rule, the younger the child, the higher the probability of identify-
ing the cause. In 80% the cause is renal parenchymal disease.

History and examination

e Symptoms/signs are non-specific in a neonate

e In older children: headaches, fatigue, blurred vision, epistaxis, Bell's palsy,
sleep-disordered breathing

e Ask about prematurity, bronchopulmonary dysplasia, head or abdominal
trauma, family history of hypertension, neurofibromatosis, and multiple
endocrine neoplasia; urinary tract infection, medication (especially steroids
and drugs used to treat ApHD) and diet

e Examine the child from head to toe; check height and weight against centile
charts. Points of interest: signs of left ventricular hypertrophy, poor ampli-
tude of peripheral pulses (aortic coarctation); abdominal mass (Wilms' tu-
mour); virilization (congenital adrenal hyperplasia).

Investigations

e Urine to check for albumin and blood

* U&E; creatinine; Fec (check extent of disease, evidence of anaemia from renal
disease; raised potassium if aldosterone elevated)

e Renal us to exclude renal abnormalities

« Identify co-morhbidities: fasting lipids and glucose; consider sleep study

e Screen for end-organ damage: cc (LvH/strain), echocardiogram (hypertro-
phy); retinal screening.

Treatment

e Lifestyle modification: weight loss if necessary; a healthy, low-salt diet, regu-
lar exercise; avoidance of smoking and alcohol

e Treatment is required if the child is symptomatic, has secondary hyperten-
sion, diabetes, end-organ damage, or persistent hypertension despite life-
style modification. This is with Ace-inhibitors, beta-blockers, thiazide diuret-
ics and calcium channel blockers.

»Hypertensive crisis (pl77) presents with cerebral oedema, heart failure, sei-

zures, pulmonary oedema, or renal failure. Anti-convulsants are not effective in

treating hypertensive seizures. Treat hypertension with nifedipine, labetalol, or

sodium nitroprusside. Aim to gradually reduce Bp over several hours.
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Upper respiratory infection

Stridor>Acute stridor may be a terrifying experience for children; this fear
may lead to hyperventilation, which worsens symptoms. Causes: p566. The
leading causes to be distinguished are viral croup, bacterial tracheitis, and epi-
glottitis (rare in the uk since Haemophilus vaccination): see TABLE. Don't forget
to consider inhaled foreign body or laryngomalacia in babies if history doesn't
seem quite right.

Investigations: This is a clinical diagnosis. Lateral neck x-ray (fig 2.15) may
show an enlarged epiglottis, but should be avoided—it wastes valuable time.

Croup (acute laryngotracheobronchitis) Signs: Stridor, barking cough, hoarse-
ness from obstruction in the region of the larynx. Age: <6yrs (but can be re-
current in older, atopic children). Epidemics: Autumn. Causes: Parainfluenza
virus (1, 2, 3), respiratory syncytial virus, measles (rare). Pathology: Subglottic
oedema, inflammation, and exudate. Croup is classified into mild/moderate and
severe disease. B Mild illness (minimal recession/stridor, no cyanosis, alert child,
good air entry) may be sent home if settles—eg with dexamethasone, 0.15mg/
kg po stat (some give more®*) or prednisolone 1-2mg/kg stat. In hospital: Aim
for minimal interference and careful watching (Tpr; Sa0,) by experienced nurs-
es. Watch for severe signs: Restlessness; cyanosis (give 0,); recession; stridor at
rest; rising pulse/respiratory rate; tiredness, altered conscious level. Use nebu-
lized adrenaline® 1:1000 (400mcg/kg up to 5mL); if poor response, repeat, and
take to 1mu. Remember: volume of stridor is a factor of flow; in severe disease,
stridor will be very soft. Failure to improve with steroids/nebulized adrenaline
should prompt the consideration of bacterial tracheitis. This is defined by the
presence of thick mucopurulent exudate and tracheal mucosal sloughing that is
not cleared by coughing, and risks occluding the airway. There is often a history
of a viral infection (such as croup) with an acute deterioration. Pronounced
tracheal tenderness may be present.

»Managing epiglottitis (for signs, see Box on p159) Avoid approaching the child
and do not examine the throat. This may precipitate obstruction. Do not can-
nulate the patient or upset him. Ask for senior help from an anaesthetist and
ENT surgeon. Take the child to theatre for inhalation induction of anaesthesia
and eua if necessary. A tracheostomy may be required if complete obstruction
occurs (A smaller diameter endotracheal tube than normal for that age may
be needed). The cause is usually Haemophilus influenzae type B, treat with
cefotaxime, 25-50mg/kg/8h 1v). Severe bacterial tracheitis also benefits from
early intubation, allowing suctioning of respiratory secretions and improved
ventilation. Treat with cefotaxime + flucloxacillin. Hydrocortisone may be given
in both, but isn't of proven value.

Diphtheria is caused by the toxin of Corynebacterium diphtheriae. 1t usually
starts with tonsillitis + a false membrane over the fauces. The toxin may cause
polyneuritis, often starting with cranial nerves. Shock may occur from myo-
carditis, toxaemia, or cardiac conducting system involvement. Other signs:
dysphagia; muffled voice; bronchopneumonia; airway obstruction preceded
by a brassy cough (laryngotracheal diphtheria); nasal discharge with an ex-
coriated upper lip (nasal diphtheria). If there is tachycardia out of proportion
to fever, suspect toxin-induced myocarditis (do frequent eces). Motor palatal
paralysis also occurs causing fluids to escape from the nose on swallowing.
Diagnosis: Swab culture of material below pseudomembrane; Pcr.27

Treatment: »Diphtheria antitoxin: 10,000-30,000u iM™/(any age; more if severe,
see BNF) and erythromycin; give contacts 7 days' erythromycin syrup: <2yrs old
125mg/6h po (500mg per 6h if >8yrs) before swab results are known.
Risk t if: Homeless/refugee; aged 3-6yrs old; in ‘asocial’ families. Prevention:
Isolate until 3 -ve cultures separated by 48h. Vaccination: Box, p151.

For urTI, see oHem p390; for sore throat, see p564.



Mild croup Bacterial tracheitis Epiglottitis

Common Uncommon Rare
6 months-6 years 6 months-14 years 2-7 years
Onset over a few days Viral prodrome for 2-5 days, | »Sudden onset
then rapid deterioration
Stridor only when upset  |Continuous stridor »Continuous stridor
Stridor sounds harsh Stridor may be biphasic »Stridor softer, snoring
Swallows oral secretions |Swallows oral secretions | »Drooling of secretions
Voice hoarse Very hoarse »Voice muffled
Likely to be apyrexial Moderate-high fever, ap- | »Toxic and feverish (eg
pear toxic T° >39°C)
Barking cough Barking cough Cough not prominent

Fig 215 Lateral x-ray of the neck showing an enlarged epiglottis (red arrow) and
thickening of the aryepiglottic folds (yellow arrow). »Do not take an x-ray in suspected
epiglottitis—this is included for interest only. There is reversal of the normal lordotic
curve in the cervical spine and slight dilatation of the hypopharynx. learningradiology.
com NB: the aryepiglottic folds are mucous membranes extending on each side be-
tween the lateral border of the epiglottis and the summit of the arytenoid cartilage.
They form the lateral border to the top of the larynx.

Courtesy of Dr William Herring.
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Lower respiratory infection (LrRTI)

»If severely ill, think of staphs, streps, T8, and Pneumocystis (H1v) (oHem pl54).
1In chronic cough think of. e Pertussis ¢ T8 e Foreign body ¢ Asthma.

Acute bronchiolitis is the commonest lung infection in infants; coryza pre-
cedes cough, fever (sometimes), tachypnoea, wheeze, inspiratory crackles,
apnoea, intercostal recession + cyanosis, * fever. Typical cause: Respiratory
syncytial virus (Rsv). Others: Mycoplasma, parainfluenza, adenoviruses. Those
<6 months old or with underlying medical conditions are most at risk. Signs
prompting admission: Inadequate feeding, respiratory distress, hypoxia. Tests:
pcr/fluorescent antibody tests rarely contribute. If severe: cxr to exclude pneu-
mothorax or lobar collapse; blood gases/S,02; FBc.* R: O, (stop when SpO.
292%);72 nasogastric feeds. 5% of those need respiratory support (mostly cpap)
(mortality #1%; 33% if symptomatic congenital heart disease). Steroids and
nebulized adrenaline may reduce admission rates and/or length of stay but are
not used routinely. Reserve the use of ribavirin prophylaxis for the immunocom-
promised and those with underlying heart or lung disease (benefit uncertain).
Pneumonia?*#* Signs: T°t, malaise, poor feeding. Respiratory distress: tachyp-
noea, cyanosis, grunting,intercostal recession, use of accessory muscles. Older
children may have typical lobar signs (pleural pain, crackles, bronchial breath-
ing). Admit: if Sp0, <92%; signs of respiratory distress. Tests: Consider cxr/
FBc/blood and sputum cultures if severe pneumonia. Investigations are not
required in community acquired pneumonia in a child going home. Viral LRTI is
more common than bacterial infection in children <2, so those with mild symp-
toms can typically be discharged without antibiotics (ensure follow-up if symp-
toms persist). Oral R: Amoxicillin is 1st-line; alternatives: co-amoxiclav, azithro-
mycin, clarithromycin.?® Causes: Pneumococcus, Mycoplasma, Haemophilus,
Staphylococcus, T8, viral. Monitor: TPR; Sp0,.2”

T8 Suspect if: overseas contacts, Hiv+ve; odd cxr Signs: Anorexia, low fever,
failure to thrive, malaise. Cough is common (may be absent). Diagnosis: Tuber-
culin tests (oHem p398); interferon-gamma release assays (blood test); culture
+ Ziehl-Neelsen stain of sputa (x3). cxr: consolidation, cavities. Miliary spread
(fine white dots on cxr) is rare but grave. R: Get expert help. 6-month super-
vised plan:?’¢ isoniazid 15mg/kg Po 3 x a week + rifampicin 15mg/kg/po 3 times
a week + pyrazinamide (Ist 2 months only) 50mg/kg Po 3 times a week. Monitor
U&E & LFT before and during treatment. Stop rifampicin if bilirubint (hepatitis).
Isoniazid may cause neuropathy (give concurrent pyridoxine). »Explain the
need for prolonged treatment. Multiple drug resistance: oHem pd09. Prophy-
laxis: If TB-with-H1v, co-trimoxazole prophylaxis is likely to be needed (pneu-
mocystosis, pl45).27¢

Whooping cough (Bordetella pertussis) Signs: Apnoea; bouts of coughing
ending with vomiting (£ cyanosis) worse at night or after feeds. Whoops (not
always heard) are caused by inspiration against a closed glottis. Co-infection
with rRsv (above) is common. Peak age: Infants, with a 2nd peak in those >14.277
In the uk, the illness is often mild, with 1% needing admission (eg with second-
ary pneumonia); but severe in the very young (may be fatal).? A: pcr via nasal
swab; culture is unsatisfactory. Absolute lymphocytosis is common (may be
very high). Incubation: 10-14 days. Complications: Prolonged illness (the '100-
day cough’). Coughing bouts may cause petechiae (eg on cheek), conjunctival,
retinal & cNs bleeds (rare), apnoea, inguinal herniasxlingual frenulum tears.
Deaths may occur (esp. in infants), as may late bronchiectasis. B: A macrolide
such as clarithromycin is often used in those likely to expose infants to the dis-
ease (benefit unproven). Admit if <6 months old (risk of apnoea). May need ven-
tilating and even ecmo (pl09). Vaccine: pl51, not always effective. 30% of severe
infections are via a fully vaccinated sibling. Vaccinating the mother during preg-
nancy reduces risk in babies. Immunity wanes steadily throughout childhood.



‘Chesty’ infants and viral-induced lower airways disease

Many children with cough and wheeze do not fit into the categories on p160,
and are too young for a diagnosis of asthma to be made with confidence.
These infants often end up being treated with escalating bronchodilator
therapy with frequent courses of antibiotics against uncultured organisms.
While it is true that asthma can begin in infancy, most of these chesty in-
fants do not have asthma—but we tend to prescribe ‘just in case’. As the
natural history of symptoms is to vary from hour to hour, sometimes we
appear to be successful. NB: viral wheeze/virally induced respiratory dis-
tress or virally induced lower airways disease (viLAp) may be the appro-
priate label here: it is a non-atopic disorder; respiratory syncytial virus is
more often the culprit rather than Haemophilus. An alternative diagnosis is
altered awareness of minor symptoms, or multi-trigger wheezing to ex-
ercise, smoke, cold air, viruses, and allergens.?* When viruses are looked for
(found in 80%), it turns out that together rhinoviruses, coronaviruses, human
metapneumovirus, and human bocovirus account for 60% of viruses.z Al-
though symptom scores and need for 6P consultations are highest in infants
with rsv, they are similar in infants infected with other viruses.z®

Passive smoking does not trigger illness but does prolong symptoms. If
the mother smoked during pregnancy, it significantly increases the risk of
viral-induced wheeze in the child. 'Happy wheezers' (ie undistressed) probably
need no treatment, but if chest symptoms start very early in life, a sweat test
should be considered to rule out cystic fibrosis, especially if there is failure
to thrive and loose stools. Between these ends of the spectrum of ‘chesti-
ness' lie those who clearly need some help. These may benefit from inhaled
P2-agonists (via a spacer) £ inhaled steroids, given for ~8 weeks in the lowest
effective dose (not if this would mean almost continuous exposure). Assess
benefit by 4 in sleep disturbance. If ill enough to consider admission, 3 days'
oral prednisolone 2mg/kg/day can ¢ duration of symptoms in children 6-35
months old with viLap.?* Other randomized trials disagree, so steroids may be
best reserved for the atopic.z

Aim to engage in a constructive dialogue with parents so that they under-
stand that treatment is often unsuccessful, but that their child is unlikely to
come to harm, while he or she is 'growing out of it".

If cough is a chronic problem, exclude serious causes (eg T8; foreign body;
asthma) and reassure. There is no good evidence that brand name cough
medicines are better than placebo—but they may help the parents.
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Cystic fibrosis

This is one of the commonest autosomal recessive diseases (~1:2000; ~1:22
of Caucasians are carriers); it reflects mutations in the cystic fibrosis trans-
membrane conductance regulator gene (cFTR) on chromosome 7, which codes
for a cyclic amp-regulated sodium/chloride channel. There is a broad range
of severity of exocrine gland function, leading to meconium ileus in neonates
(and its equivalent in children), lung disease akin to bronchiectasis, pancreatic
exocrine insufficiency, and a raised Na* sweat level—depending in part on the
type of mutation (85% from 5 mutations, the commonest of which is AFses) but
other mutations, eg in intron 19 of cFTR, cause lung disease but no increased
sweat Na*.
Antenatal (p152) carrier-status testing is possible, as is preimplantation

genetic diagnosis after in vitro fertilization.
Diagnosis »In the uk, all newborns are screened looking for an abnormally
raised immunoreactive trypsinogen, and 29 cFTR mutations on the Guthrie
card?® (85% coverage).z*
*10% present with meconium ileus as neonates.
o Later presentation is with:

«Recurrent pneumonia (tclubbing)

«Failure to thrive

«Slow growth
o Fatty, oily, pale stools are reflective of steatorrhoea.

Sweat test: Sweat Cl- <40mmol/L is normal (cF probability is low); >60mmol/L
supports the diagnosis. Intermediate results are suggestive but not diagnostic
of cystic fibrosis.z®* The test is technically challenging, so find an experienced
worker (there are false positives and false negatives).

Pitfalls of the sweat test:*® False-positive sweat test: May be seen in atopic
eczema, adrenal insufficiency, ectodermal dysplasia, some types of glycogen
storage diseases, hypothyroidism, dehydration, malnutrition. On the first day
of life, up to 25% of normal newborns show a sweat sodium concentration
>65mmol/L, but this rapidly declines on the second day after birth.
False-negative sweat test: Oedema is the most important cause. Poor tech-
nique can also give false negative results.

Other tests: IRT/DNA;? cxRr: hyperinflation, increased antero-posterior diameter,
bronchial dilatation, cysts, linear shadows, and infiltrates; malabsorption screen;
random glucose; spirometry (obstructive pattern with decreased rvc and in-
creased lung volumes); sputum culture. Mycobacterial colonization affects up to
20%; consider if rapid deterioration.

»Genetic counselling (pl54). Long-term survival depends on care from spe-
cialist centres, antibiotics and good nutrition.

Respiratory problems (neutrophilic airway inflammation): Start physiother-
apy (x3/day) at diagnosis. Teach parents percussion + postural drainage. Older
children learn forced expiration techniques. Organisms are usually Staph. au-
reus, H. influenzae (rarer), and Strep. pneumoniae in younger children. Eventu-
ally >90% are chronically infected with Pseudomonas aeruginosa. In adoles-
cence, aspergillosis can occur. Burkholderia cepacia (Ps. cepacia) is associated
with rapid progression of lung disease (prompt diagnosis using PcR may be
available: isolate the patient). Treat acute infection after sputum culture us-
ing higher than or double standard doses, and for weeks if necessary. If very
ill, respiratory support becomes of utmost importance. Treat with ticarcillin,
80mg/kg (max 3.29)/6-8h 1v (if aged >1 month) + gentamicin, pl75, or ceftazi-
dime (50mg/kg/8h 1v) alone may be needed 'blind’. Nebulizing ticarcillin and
tobramycin at home does prevent admissions.

20 Having 2 mutations is associated with severe disease (Af508, w1282x, g542x, n1303k, 1717-1g—a). Car-
rying one mutation may not be so bad (3849 +10 kb = A 7).



Gastrointestinal problems & nutrition: Energy
needs rise by ~130% (-- malabsorption and chronic
lung inflammation). Most have steatorrhoea from
pancreatic malabsorption and need enzymes:
Pancrex v® powder mixed with tepid food for in-
fants—and Pancrex v Forte® for older children,
<10 tabs/meal—to give regular, formed, non-
greasy bowel actions. Most older children have
enzymes in microspheres (eg Creon®) so fewer
tablets are needed. Omeprazole (or cimetidine, or

Complications of cF

*Haemoptysis

* Pneumonia

* Pneumothorax

* Pulmonary osteo-
arthropathy

* Diabetes mellitus

* Cirrhosis

e Cholesterol gallstones

* Fibrosing colonopathy

* Male infertility

ranitidine) helps absorption by tduodenal pH.z# If
all this controls steatorrhoea, a low-fat diet is not needed, but vitamins are
still needed (a & D, eg as Abidec® 0.6mL/24h po for infants or as multivitamin
capsules 2/24h po for older children). Diet should be high calorie/high protein.
Fine-bore nasogastric feeding is needed only if weight cannot otherwise be
maintained.

I obstruction if Creon® is omitted/inadequate or child dehydrated (causes
meconium ileus equivalent): admit urgently to a specialist centre for medical
treatment (eg with Gastrografin®); seek advice from the cr team (avoid lapa-
rotomy unless perforation has occurred).

Impaired glucose tolerance: Risk rises with age and is higher if homozygous
for AFs08 mutations. Screen yearly with ocTT from 12yrs. Insulin may be need-
ed; optimize diet, then optimize dose, not vice versa. Only try oral hypoglycae-
mics if nutrition is satisfactory.?®

Psychological help: Parents and children need expert counselling—and tran-
sitional clinics with multidisciplinary teams when transferring from paediat-
ric to adult services. The Cystic Fibrosis Research Trust can help here. Online
resources can provide contact between other cr patients without the risk of
cross-infection.

Meconium ileus Presents with failure to pass stool or vomiting in the 1st 2
days of life. Distended loops of bowel are seen through the abdominal wall. A
plug of meconium may show as a firm mass in one such loop. Tiny bubbles may
be seen in the meconium (inspissated’). Options:  Nasogastric tube drainage
» Washout enemas  Excision of the gut containing most meconium.
Prognosis Death may be from pneumonia or cor pulmonale. Most survive to
adulthood (median survival is >3lyrs, and possibly >50yrs for those born after
2000).202°* 5-year survivorship models take account of forced expiratory vol-
ume in Isec (% of expected), gender, weight-for-age z score, pancreatic func-
tion, plasma glucose, Staph. aureus and Burkholderia cepacia infection, and
number of acute lung exacerbations/yr.??

Newer options

Recombinant human deoxyribonuclease (rhbNase) has been shown to
improve lung function and reduce the number of pulmonary exacerbations.
Ivacaftor (cFTR potentiator) improves lung function in those with G551D
mutation.

Lung transplantation (heart + lung, or double lung) is getting safer; consider
in those who are deteriorating (Fev; <30% of expected) despite maximum ther-
apy, provided nutrition is good, and there is no T8 or aspergillus. Good results
are limited by donor availability (avoid raising hopes).

Gene therapy aims to deliver normal copies of the cystic fibrosis gene into pa-
tients, so allowing them to make crTr protein. This is still at the research stage.
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»»>Asthma in children >2yrs old

(See BTS guidelines?) In the developed world, asthma is the leading chronic
illness in children.?* Tt implies reversible airway obstruction (peak flows vary
by >20%) + wheeze, dyspnoea, or cough. 10% of the population is affected.
Prevalence t if: Birthweightd; family history; bottle fed; atopy; & pollution;?*
past lung disease.’s% Genetics Asthma susceptibility genes are described (eg
ApAM33).Triggers Pollen; house dust mite; feathers; fur; exercise; viruses;
chemicals; smoke; traffic. AA Foreign body; pertussis; croup; pneumonia/Ts
(do cxRr!);#” hyperventilation; aspiration; cystic fibrosis (wet cough, starting at
birth, failure to thrive).

Treatment Aims to minimize symptoms and their impact on life, as well as
use of reliever medication and to prevent severe attacks. Use step-wise ap-
proach, achieve control, and then step down.

Exacerbations: Treat early (rescue prednisolone 30-40mg/day if >5yrs or
20mg/day if 2-5yrs for 5 days).

General management: Annual review of symptoms, exacerbations, oral ster-
oid use, and time off school or nursery; check inhaler technique and medica-
tion adherence; make a personalized self-management action plan; advice re-
garding tobacco smoke exposure; record height and weight on centile charts.

Drug therapy

1 Occasional p-agonists via pmp1?! eg salbutamol 100mcg. Use spacer. If needed
>3x per week, add step 2 (also if >5 yrs and many exacerbations, or asthma
wakes from sleep >once/wk).

2 Add inhaled steroid,?> eg beclometasone: specify brand®® as potencies
vary: Clenil Modulite® 50mcg is a lower-potency crc-free inhaler. Use up to
200mcg of Clenil®/12h.2*°

3 Review diagnosis; check inhaler use/concordance; eliminate triggers; monitor
height. If <5yrs: Add 1 evening dose of montelukast 4mg as a mouth-dissolv-
ing capsule (can cause behavioural problems). If >5yrs: Consider respiratory
review. Can try inhaled salmeterol 50mcg/12h (long-acting p-agonist); moni-
tor closely; concern over reduced effectiveness of short-acting p.-agonist in
adults. If symptomatic t inhaled steroid and try montelukast 5mg or theo-
phylline, eg Slo-Phyllin® 125-250mg/12h po if 6-12yrs. Check compliance.

4 Refer to specialist (£ cxr).* tInhaled steroid (Clenil® 400mcg/12h).

5 Add prednisolone (if >5yrs) at lowest dose that works; check: growth.

»Treating severe asthma This is an emergency. Calmness helps. Give these
treatments if life-threatening signs are present (TaBLE, p165), or if not improving
15-30min after R starts.

1 Sit up; high-flow 100% O, 6 Nebulizers continuously until im-
2 Salbutamol: 5mg 0--nebulized in 4mL saline| proving, then eg 30min intervals,
(2.5mg if <5yr) with ipratropium bromide| reducing frequency once improv-
0.25mg ing. Give ipratropium 8-hrly if
3 Hydrocortisone 100mg 1v; or prednisolone| needed
soluble tabs, 1-2mg/kg to max 40mg (60mg if |7 Consider starting cpap in the Eep.

already on steroids & <12yr), 50mg >12yr Take to 11U if exhausted, confused,
4 Consider one 1v dose of magnesium sulfate,| coma,or refractory toR and need-
40mg/kg over 20min (s2g); ing 1v1 salbutamol (2mcg/kg/min)

5 Aminophylline 5mg/kg 1v over 20min (not if al-
ready on a xanthine); then 1vi aminophylline in-
fusion. Give with ondansetron (causes vomiting).

Before discharge ensure: » Peak flow >75% of predicted ¢ Good inhaler tech-
nique e Is stable on discharge regimen ¢ Taking inhaled steroids+oral predniso-
lone ¢ Written management plan ¢ Follow-up: 6P in 1 week; in clinic in ~4 weeks.
Prevention 4Triggers.*** A Mediterranean diet rich in fruit (esp. if eaten by the
mother in pregnancy) may help.*2 Homeopathy*** and flu vaccination don't help.




Inhaler and nebulizer questions

o If <8yrs old, pressurized metered dose inhalers (pmp1)?* with a spacer?? are
best for routine use in stable asthma for both steroids and bronchodilators.

 Nebulizers are not more efficacious than a well-used inhaler.

o [s there a better alternative to nebulizers (bulky and need servicing)?
Evidence supports valved holding chambers (eg AeroChamber Plus®).222

« Do combined inhalers offer added value? The SMART study wine & eief s
shows real benefit from a fixed dose of long-acting p-agonist (formoterol)
with budesonide (4.5/80mcg/day + additional puffs for symptom relief).
Doctor dependency was less, and there were fewer exacerbations but the
risk of asthma death was higher, therefore it should only be used under
paediatric specialist advice.**

Pitfalls in managing asthma

e Faulty inhaler technique. Watch the patient operate the device.

« Inadequate perception of, and planning for, the severe attack.

e Unnoticed, marked diurnal variation in airways obstruction. Always ask
about nocturnal waking; it is a sign of dangerous asthma.

« Being satisfied with less than total symptom control.

» Too much inhaled steroid (>400mcg beclometasone or >800mcg of budeson-
ide)/day if s12yrs old:*52* Consider adrenal insufficiency if Yconsciousness;
do blood glucose; m hydrocortisone may be needed. Monitoring growth is
not a good way to screen for adrenal suppression (cortisol s500nmol/L).*”

Severity of acute asthma exacerbation

Near-fatal / Respiratory acidosis and/or requiring mechanical

life-threatening ventilation with increased ventilation pressures
Any one of the following: PEFR <33% predicted;
Sats <92%; silent chest; cyanosis; feeble respiratory
effort; bradycardia; dysrhythmia; hypotension;
exhaustion; confusion; coma

Acute severe Any one of: PEFR 33-50% predicted; RrR 2-5yrs >40/
min, 5-12yrs >30/min, >12yrs >25/min; pulse 2-5yrs
>140bpm, 5-12yrs >125bpm, >12yrs >110bpm;
inability to complete sentences; use of accessory
muscles

Moderate exacerbation  Increasing symptoms; PEFR 50-70% best or pre-
dicted; no features of severe asthma

Brittle asthma Type 1: wide variability in PEFR despite intensive
therapy; Type 2: sudden severe attacks despite
apparently well-controlled asthma

Further reading

Asthma UK (patient information and support): www.asthma.org.uk

BTS/SIGN (2014). British Guideline on the Management of Asthma. Edinburgh: BTS/SIGN.
NICE (2013). Asthma. http://cks.nice.org.uk/asthma

21 pwmpi=press-and-breathe pressurized meter dose inhaler—as recommended by NICE.

22 Spacers: (eg AeroChamber®—a responsive inspiratory valve allows opening on minimal effort to
aid inhalation; it closes before exhalation disturbs retained aerosol) Static charge is a problem. Clean
monthly. Wash in detergent. Dry in air. Wipe mouthpiece clean of detergent before use. Replace yearly.
23 Anti-Ige agents may ¥ need for steroids. Omalizumab is a recombinant humanized monoclonal anti-
body directed against 1ge and can inhibit the immune system’s response to allergen exposure. It prevents
1g€ from attaching to mast cells, reducing 1ge mediated inflammation.**
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Infective endocarditis (1IE)

Signs Fever, splenomegaly, clubbing, splinter haemorrhages, anaemia, rash,
heart failure, microscopic haematuria, new murmur (eg with known congenital
heart lesion or 1v line in situ). Typical cause: Streps; staphs.*® See also oHcm pl44.
Tests Blood cultures (different times and different sites), echocardiogram.
Blind treatment After 3 blood cultures: benzylpenicillin 25mg/kg/4h 1v + gen-
tamicin (Box, p175); get microbiological help.

Preventing endocarditis Prophylactic antibiotics are now generally not rec-
ommended. Advise on oral hygiene.*°

Rheumatic fever

This is a systemic febrile illness caused by a cross-sensitivity reaction to group
A p-haemolytic streps, which, in the 2% of the population that is susceptible,
may result in permanent damage to heart valves. It is common in developing
countries, but is rare in the West, but pockets of resurgence sometimes occur
in the usa in overcrowded areas (favours streptococcal spread). Incidence:
500,000/yr (worldwide).>!

Jones diagnostic criteria Elicit 2 major criteria or 1 major and 2 minor
plus evidence of preceding strep infection: scarlet fever, a throat swab with
p-haemolytic streptococci or a serum Aso titre >333u/L (reference intervals
vary).“z

Major criteria: (revised 2001) Minor criteria:
e Carditis (1 of: changed murmur; CCF; car- © Fever

diomegaly; friction rub; +ve echo) * ESR >20mm or c-reactive proteint
* Polyarthritis (often migratory) e Arthralgia, ie pain but no swelling
 Erythema marginatum, oHcm p564 ® ECG: PR interval >0.2sec
 Subcutaneous nodules e Previous rheumatic fever or rheu-
* Sydenham's chorea (p654). matic heart disease.

Don't count arthralgia if polyarthritis is used as a major criterion; likewise for
long pP-R if carditis is used. Joints: Knees, ankles, elbows, & wrists may be very
tender, but no permanent sequelae. Echo criteria: Mitral requrgitant jet is:
>lcm; holosystolic (throughout systole); visible in 2 planes; mosaic pattern (ie
chaotic flow).

The MacCallum plaque® is at the base of the posterior mitral leaflet. Aortic,
pulmonary and tricuspid valves are affected in descending order of frequency.
Treatment of rheumatic fever Rest/immobilization helps joints and heart.
Aspirin (high-dose, p646; but get advice re Reye's, p652). If severe, get help.
Prednisolone (below) may help.** Phenoxymethylpenicillin for pharyngitis
(~125mg/6h Po) preceded by one dose of benzylpenicillin (25mg/kg M or 1v).
Sydenham’s chorea: unless mild, consider prednisolone (2mg/kg/day™ for
4wks, then taper; halves time to remission to <8 weeks; emotional and learn-
ing difficulties can take far longer to resolve).*** Consider haloperidol; valproic
acid; carbamazepine.*

Prevention Primary: Where incidence is high, this might be worthwhile, but
might entail giving v penicillin for sore throats.*** Secondary: Symptoms are
often worse on recurrence of rheumatic fever—eg seen in 2.6%.>” Prevent
with phenoxymethylpenicillin 125mg/12h <6y; 250mg/12y >6y.***

PANDAS (paediatric autoimmune neuropsychiatric disorders associated with
strep infections). Suspect this in those with tics (or Tourette's syndrome, oHem
p692) and obsessive-compulsive disorder. Anorexia nervosa may also be a fea-
ture. Antibiotics and risperidone have been tried.?'** See p654.

24 MacCallum's plaque is due to subendocardial Aschoff bodies: these are a classic histological feature
of rheumatic fever. They are perivascular with a necrotic core set in a layer of lymphocytes. Nodules are
found in joints, tendons, heart, and blood vessels. They heal with extensive myocardial fibrosis.
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Diarrhoea

Diarrhoea may be an early sign of any septic illness. Faeces are sometimes so
liquid they are mistaken for urine. NB: it is normal for breastfed babies to have
liquid stools. Deaths/yr=15x10° children worldwide.??

Gastroenteritis Rotavirus is the most common cause of gastroenteritis in in-
fants and children. It causes ~600,000 childhood deaths/yr (a rotavirus vaccine
is part of the uk immunization schedule, p151).3 Other enteric viruses: Norovi-
rus (most common cause in adults), astrovirus; adenovirus. Treatment:* »-1f
dehydrated, see p234. Weigh, to monitor progress and quantify dehydration,
if a recent previous weight is known. Start oral rehydration therapy (orT), eg
Dioralyte®, at 50mL/kg over 4h (xlmL/kg every 5min). Continue breastfeeding.
If child refuses orT, offer other fluids (eg bottle milk/water—not fruit juice) or
consider oRT via a nasogastric tube. 1v therapy is reserved for those who dete-
riorate or are in shock. Reintroduce milk after 4h of rehydration with orT (even
if <6 months), or sooner if he recovers and is hungry (starving harms).*> Use of
antiemetics (ondansetron 0.1-0.15mg/kg) has been shown to decrease vomit-
ing*® and reduce need for 1v fluids, hospital admission,*” and overall costs,**
but isn't officially recommended. Complications: Dehydration; malnutrition;
temporary sugar intolerance after p&v with explosive watery acid stools.
(Rare; manage with a temporary lactose-free diet.) Post-enteritis enteropathy
resolves spontaneously after ~7wks. Tests: Stool: look for bacteria, ova, cysts,
parasites. Prevention: Hygiene, good water & food, education, fly control.

Classification diarrhoea by mechanism Secretory (Yabsorption or
tsecretion) Stool is watery even if fasting, eg: cholera, ¢. difficile, . coli, car-
cinoid. Osmotic: (tosmotic load in gut lumen). Stool is watery, acidic, and +ve
for reducing substances. Motility disorders: Increased: Thyrotoxicosis, ir-
ritable bowel syndrome dumping syndrome. Decreased: Pseudo-obstruction,
intussusception (eg <4yrs old). Inflammatory: (eg bloody diarrhoea), salmo-
nella, shigella, campylobacter, rotavirus, amoebiasis, NEc (p120), Crohn's/uc
(look for weightd; anaemia; wact; plateletst; esrt), coeliac disease, haemolytic
uraemic syndrome (pl176).

# Rising food prices +global warming + political corruption x malnutrition +war

»Being a major cause of death and misery, this is a global issue for us all.
Kwashiorkor is due to dintake of protein & essential amino acids. Signs: Poor
growth; diarrhoea; apathy; anorexia; oedema; skin/hair depigmentation; dis-
tended abdomen; glucosed; K*; Mg?*¥; Hbi; cholesterold; albumind. R: Re-edu-
cate child, family, and politicians. Offer a gradually increasing, high-protein diet
+ vitamins. Marasmus is lack of calories + discrepancy between height and
weight. It is HIv-associated.®® Signs: Distended abdomen, diarrhoea, consti-
pation, infection; albumind. Mid-arm circumference <99cm (any age) predicts
severe malnutrition better than being <60% of median weight for age, or 85%
of median height for age and 70% of median weight for height. Most can be
treated at home with fortified ready-to-use foods if >6 months.** Parenteral
feeding may be needed to restore hydration and renal function. Next offer a
balanced diet with vitamins. Despite this, stature and head circumference may
remain poor. Kwashiorkor and marasmus may coexist (protein-energy mal-
nutrition).** Prevention: »Stop man-made activity contributing to climate
instability. »Stop biofuels supplanting food crops. »Give to charity www.ox-
fam.org (to pay for fertilizers, high-yield seeds, and simple irrigation schemes).
Medically, we often target the malnourished (z-score -2, p227) at aged %-5yrs,
found by screening, but better results are achieved by giving universal help at
%-2yrs in at-risk places.**


www.oxfam.org
www.oxfam.org

How does poverty impinge on childhood mortality & mo

Worldwide, poor mothers are at t risk of death: there is no worse start to
life than the death of one's mother (100% fatal to her babies in some places).

Poverty-associated short stature, Bm1 <18.5 (p514) and iron deficiency in
mothers accounts for 20% of maternal mortality.

Malnutrition causing stunting causes ~2.2 million deaths/yr and 21% of
disability-adjusted life years (pALys) in children <5yrs old.*

Deficiencies in vitamin A and zinc cause 1 million deaths/yr. Zinc supplemen-
tation? cannot always be relied on to Ymorbidity in children recovering from
diarrhoea and respiratory illness in developing countries.®* Prevention of the
poverty which caused the diarrhoea is more important.

Not breastfeeding for the 1st 6 months of life (especially non-exclusive
breastfeeding) causes 1.4 million deaths/yr in children <5yrs old.** nB: the po-
sition is further complicated by the fact that proteins, fat concentrations, and
caloric value in breast milk from undernourished mothers are lower than in
breast milk from well-nourished mothers.

The points above account for 35% of child deaths and total global disease
burden. In many other conditions (eg diarrhoeal diseases, Hiv, asthma, obesi-
ty) poverty plays a leading role. But the main health issue is that it's harder to
educate yourself if you live in a slum. »No powerano light~no homeworkxno
learning=an early death.

Southern diarrhoea is only an excuse for northern amnesia

As you read this page two events unfold: in the northern hemisphere a child
is born with a silver spoon in his mouth, his future assured thanks to incu-
bators, ventilators, wealth, and family planning. Diametrically opposed to
this birth another occurs in the southern hemisphere where the silver was
mined for that lovely spoon. This child, according to our stereotype, must
‘Wait for his future like a horse that's gone lame To lie in the gutter and dlie
with no name'* We assume that this death is from diarrhoeal diseases that
we are all working, more or less efficiently, towards controlling—and we are
pleased to blame non-human agencies for these deaths.

This model of our imperfect world does not stand up to scrutiny—the diar-
rhoea was the cause of death, and the diarrhoea was caused by poverty.

£ The point of all this is to illustrate that if we want to do something for
children it is no good just doing something about the big killers, such as di-
arrhoea, and it's no good simply attacking poverty, for there is something
dark in our human heart which needs addressing before merely statistical or
biological interventions have any chance of success. There is only one way of
influencing human nature for the better, and that is through dialogue. So, in
this sense, the treatment of diarrhoea is dialogue. Without such dialogue the
rich wring their hands while poverty wrings necks.

25 Strategies for supplementing vit A (in neonates & late infancy), Zn, & Fe for children and universal
promotion of iodized salt can improve nutrition and prevent related diseases, and may reduce stunting at
36 months by 36% and mortality between birth and 36 months by about 25%.
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Abdominal pain

Acute abdominal pain Children s8yrs old often have difficulty in localizing

pain, and other factors in the history may be more important.** Pointers:

» Hard faeces suggest that constipation is the cause (p210).

« In those of African or Mediterranean origin, suspect sickle-cell disease.

Do tuberculin test (oHem p398) if travel or other factors suggest T8 risk.

o In children with pica (p210), do a blood lead level (and ferritin).

¢ Abdominal migraine is suggested by periodic abdominal pain with vomiting
especially if there is a positive family history.

o If any past utt, suspect cu disease (eg renal colic, but this is rare).

Common physical causes Gastroenteritis, uti, viral illnesses (eg tonsillitis as-

sociated with mesenteric adenitis), and appendicitis.

Rarer causes Mumps pancreatitis; diabetes; volvulus; intussusception;

Meckel's diverticulum; peptic ulcer; Crohn's/ulcerative colitis, Hirschsprung's

disease; Henoch-Schaénlein purpura and hydronephrosis. Consider menstrua-

tion or pelvic inflammatory disease in older girls. »In boys always check for

a torted testis.

Tests »-Always dip the urine. Others: Consider plain abdominal x-ray; us; FBc;

CRP; renal imaging, barium studies.

Appendicitis (oHcm p6l0) is rare if <5yrs, but perforation rates are high in this

group (nearing 90%). Think: how can I tell this from other causes of abdominal

pain? ¢ Clues in the history: increasing pain in right lower quadrant, no previ-

ous episodes, anorexia, slight vomiting, absence of cough and polyuria. ¢ Ex-

amination hint: fever and pulset are likely; if the child appears well and can sit

forward unsupported, and hop, appendicitis is unlikely. ¢ Tests have very low

positive and negative predictive values.

Gastro-oesophageal reflux/oesophagitis Presents with regurgitation, dis-

tress after feeds, apnoea, pneumonia, failure to thrive, and anaemia. Tests:

Clinical diagnosis. Endoscopy if concerned about eosinophilic oesophagitis;

evaluation with an oesophageal pH probe rarely carried out. us is not much help.

Treatment: Reassurance; avoid over-feeding (a common cause). Drugs may be

needed, eg an antacid + sodium/magnesium alginate, eg for term infants, In-

fant Gaviscon® dual dose sachets, 1 dose mixed with 15mL boiled (cooled) wa-

ter. This paste is given by spoon after each breast feed. If bottle fed, give each

half of a dual sachet dose dissolved in 40z of feeds. Carobel® thickens the feeds.

If this fails, some experts use domperidone + omeprazole (or similar). Most re-

solve by 6-9 months; if not, consider fundoplication, eg if there is failure to thrive,

severe oesophagitis, apnoea, or bleeding.

Abdominal distension

Causes Always remember acute 61 obstruction as a cause; also consider:

Air: Ascites: Solid masses:  Cysts:

Faecal impaction Nephrosis Wilms' tumour  Polycystic kidney
Air swallowing  Hypoproteinaemia Neuroblastoma Hepatic; dermoid
Malabsorption  Cirrhosis; ccr Adrenal tumour Pancreatic

Hepatomegaly Infections: many, eg infectious mononucleosis, cmv.
Malignancy: leukaemia, lymphoma, neuroblastoma (see below).

Metabolic: Gaucher's and Hurler's diseases, cystinosis; galactosaemia.

Others: sickle-cell disease and other haemolytic anaemias, porphyria.
Splenomegaly All the above causes of hepatomegaly (not neuroblastoma).
Neuroblastoma This may be thought of as an embryonal neoplasm, derived
from sympathetic neuroblasts. Presenting with decreasing frequency from
birth to 5yrs of age. Some forms regress, while others present after 18 months
old (eg with metastases + pvt) are highly malignant (outlook depends on



stage; has not improved over the last 25yrs). Prevalence: 1:6000-1:10,000—
the most common solid tumour in the under-5s. Signs: Abdominal swelling.
Metastatic sites: Lymph nodes, scalp, bone (causing pancytopenia + osteo-
lytic lesions). In 92%, urinary excretion of catecholamines (vanillylmandelic &
homovanillic acids) are raised. Treatment: Refer to special centre. Excision (if
possible) and chemotherapy (eg cyclophosphamide + doxorubicin). Prognosis:
Worse if certain genotypes (pseudodiploid karyotypes, chromosome 1p dele-
tions, N-myc gene amplifications), less mature catecholamine synthesis, and
if >12 months old. Those <lyr do best. Surveillance: Pre-morbid screening by
looking for excretion of catecholamines in the urine detects disease early, but
may not save lives.*® Uncertainty is added by a 2008 study which appeared
to record lower mortality in a screened group, (although it was a very large
study, it is dubious, being retrospective).*°

Recurrent abdominal pain 210% of children >5yrs suffer recurrent abdominal
pains interfering with normal activity. Is there organic disease? No cause is
found in most, but don't let this encourage complacency (you may delay diag-
nosis of Crohn’s or peptic ulcer) or lead to underlying psychological problems
(do consider it: who is present when the pain starts; what, or who, makes the
pain better?). Ng: long-term follow-up indicates a 4-fold trisk of psychological
problems manifesting in adult life. Consider: gastro-oesophageal reflux, small
bowel dysmotility, gastritis, duodenitis, carbohydrate malabsorption (eg lac-
tose, sorbitol), abdominal migraine. Who to investigate: There are no rules.
Do an msu. Be suspicious if pain is unusual in terms of site, character, frequen-
cy, or severity. Whenever symptoms are present for more than a few months
recheck for associated features, eg in inflammatory bowel disease (Crohn's)
there may be no diarrhoea in 50%, according to one careful study,** but poor
growth is often the clue that prompts further tests.

Coeliac disease: an example of malabsorption

Malabsorption typically presents with diarrhoea, failure
to thrive + anaemia (folated; ferritind), possibly with
abdominal protrusion, everted umbilicus and wasted
buttocks (if late-presenting). As subclinical/latent forms
exist, investigate any unexplained anaemia, fatigue, ‘ir-
ritable bowel” symptoms, diarrhoea, weightd, arthralgia,
eczema, and short stature. Patients may present at any
age. Coeliac disease may cause short stature without
overt gastrointestinal signs or symptoms. There may be
a deceleration on the growth chart after introduction to
gluten at weaning (4-6 months). See fig 2.16.

Cause Enteropathy induced by gluten (in wheat, barley,
and rye). A Serological tests show raised 1gA anti-tissue
transglutaminase (igA-t6), and endomysial antibodies  Fig 216 Coeliac disease.
(Ema). Also measure total 1ga—if deficient measure 196

anti-gliadin antibodies.** Serology is less reliable if <18mths—IgA-AcA may be
most useful in this age group.** Confirm by finding villous atrophy on small
bowel biopsy via endoscopy. Villi return to normal on the special diet; avoid
a gluten challenge test unless diagnosis is in doubt.** R Gluten-free diet: no
wheat, barley, rye (no bread, cake, pasta, pizza, pies). Rice, maize, soya, po-
tato are ok (also s25g/day of pure oats).** {adiantelec Gluten-free biscuits,
flour, bread, and pasta are prescribable. Minor dietary lapses may matter.
Other causes of malabsorption Cystic fibrosis; post-enteritis enteropathy;
giardia; rotaviruses; bacterial overgrowth; worms; short bowel syndrome.
Coeliac associations Type 1 diabetes, hypothyroidism.
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Some acute surgical problems

Infantile hypertrophic pyloric stenosis Presents at 3-8 weeks (S:o~41)

with vomiting which occurs after feeds, and becomes projectile (eg vomit-

ing over far end of cot). Pyloric stenosis is distinguished from other causes of

vomiting by the following:

» The vomit does not contain bile, as the obstruction is so high.

* No diarrhoea: constipation is likely (occasionally 'starvation stools’).

* Even though the patient is ill, he is rarely obtunded: he is alert, anxious, and
always hungry—and possibly malnourished, dehydrated.

* The vomiting is large volume and within minutes of a feed.

Observe left-to-right Lua (left upper quadrant) peristalsis during a feed (seen
in late-presenting babies). Try to palpate the olive-sized pyloric mass: stand
on the baby's left side, palpating with the /eft hand at the lateral border of
the right rectus in the ruq, during a feed from a bottle or the left breast. There
may be severe water & NaCl deficit, making urine output & plasma CI- (also
K* & pH) vital tests to guide resuscitation and determine when surgery is safe
(CI- should be >90mmol/v). The picture is of hypochloraemic, hypokalaemic
metabolic alkalosis. NB: don't rush to theatre.)¥s4

Imaging: us detects early, hard-to-feel pyloric tumours, but is only needed if
examination is -ve.*” Barium studies are never’ needed.

Management: Correct electrolyte disturbances. Before surgery (Ramstedt's
pyloromyotomy/ endoscopic surgery) pass a wide-bore nasogastric tube.

Intussusception The most common cause of intestinal obstruction in chil-
dren. The small bowel telescopes, as if it were swallowing itself by invagina-
tion. Patients may be any age (typically 5-12 months; o:@~3:1) presenting with
episodic intermittent inconsolable crying, with drawing the legs up (colic) £
vomiting £ blood pr (like red-currant jam or merely flecks—a late sign). A sau-
sage-shaped abdominal mass may be felt. He may be shocked and moribund.
In between pains there may be no signs.

Tests/management: The least invasive approach is us with reduction by air
enema (preferred to barium). cT may be problematic, and is less available.
There may be a right lower quadrant opacity + perforation on plain abdominal
film. If reduction by enema fails, reduction at laparoscopy or laparotomy is
needed. Any necrotic bowel should be resected.

Pre-op care: »Resuscitate, crossmatch blood, pass nasogastric tube. ng: chil-
dren over 4 years old present differently: rectal bleeding is less common, and
they have a long history (eg >3 weeks) £ contributing pathology (cystic fi-
brosis, Henoch-Schénlein or Peutz-Jeghers syndromes; ascariasis, nephrotic
syndrome or tumours such as lymphomas—in the latter obstructive symp-
toms caused by intussusception are the most frequent mode of presentation).
Recurrence rate: #5-15% in infants.*#

Phimosis The foreskin is too tight, eg due to circumferential scarring; retrac-
tion over the glans is impossible, eg with foreskin ballooning on voiding + bal-
anitis. It is normal to have a simple non-retractile foreskin up to the age of
4yrs. By 1lyrs or older, prevalence is <8%.** Time or a wait-and-see policy will
usually obviate the need for circumcision. Forced retraction may be causative,
not therapeutic. Topical corticosteroids cream also helps (esp. before 8yrs).
Use twice-daily with stretching exercises for 15 days, then daily for 15 days.*°
Other surgical problems: appendicitis, hernias, volvulus, torsion of the tes-
tis, acute abdomen: pl70, p130, oHcm p654; oHem pP608.
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Urinary tract infection (utI)

Presentation »Often the child may be non-specifically ill. Infants may pre-
sent with collapse and septicaemia, and toddlers as vomiting, ‘gastroenteritis’,
failure to thrive, colic, or puo. Many with dysuria and frequency have no iden-
tifiable uTl, and often have vulvitis. The urinary tract is normal in most with
uTI, but ~35% have vesico-ureteric reflux (vur), ~14% have renal scars (most
have reflux too), 5% have stones, ~3% develop hypertension. Each year in the
UK, 10-20 children enter end-stage renal failure programmes because of renal
scarring presumed secondary to uTt = vur and chronic pyelonephritis compli-
cations. utt is a common source of morbidity.?

Definitions Bacteriuria: Bacteria in urine uncontaminated by urethral flora.
It may be covert ('no’ symptoms), and can lead to renal scarring, BPt, and,
rarely, chronic renal failure. urr denotes symptomatic bacteriuria that may in-
volve different cu sites (.. loin/suprapubic tenderness; fever; dysuria). Chronic
pyelonephritis is a histological/radiological diagnosis. Juxtaposition of a cor-
tex scar and a dilated calyx is the key feature. It is a cause of hypertension and
can result in renal failure, eg if the kidneys are congenitally dysplastic. Dur-
ing micturition, urine may reflux up ureters, seen on a micturating cystogram
(requires catheterization) or MmaG3 scan (catheterization not needed)—grades:
I Incomplete filling of upper urinary tract, without dilatation. I Complete
filling £ slight dilatation. IIT Ballooned calyces. IV Megaureter. V Megaureter
+ hydronephrosis.

uTt incidence Boys: <0.23%/yr; girls: 0.31-1%; ratios are reversed in neonates.
Recurrence: 35% if >2yrs old. Prevalence of covert bacteriuria in schoolgirls:
~3%. Prevalence of associated cu anomalies: 40% (% have reflux; others:
malpositions, duplications, megaureter, hydronephrosis). Renal scars and
age: We used to concentrate on treating babies early, thinking new scars were
rare after 4yrs old, but prospective ?"Tc dimercaptosuccinate (bmsa) scintig-
raphy (the best test) shows new scars appearing on repeat scans in 43% of
those <lyr old, 84% of those aged 1-5yrs, and 80% of those >5yrs old.

Tests Dipstick all urines. If nitrites or wece +ve, uTt is very likely. Get a clean
catch sample; bag urines have many false negatives and positives from vul-
vitis or balanitis. Wash the genitals gently with water, and tap repeatedly in
cycles of Imin with 2 fingers just above the pubis, 1h after a feed, and wait for
a clean voided urine (cvu) sample, avoiding the stream'’s 1st part. Do prompt
microscopy?® & culture. >108 organisms/L of a pure growth signifies uTr. us: us
is cheap, non-invasive, getting more accurate, and is worthwhile in 1st utis (a
good prenatal scan may suffice);** sensitivity, specificity, positive predictive
value, and negative predictive value for detecting reflux are 18%, 88%, 23%,
and 83%, respectively.®? A right kidney longer than the left by ~10mm is a
good predictor of an abnormal pmsa scan but as most scarring is visible on us,
DMSA scans are rarely needed.*** Reserve renography for: infants, recurrent utt
and +ve family history of cu abnormality. If these are present and us is nor-
mal, proceed to “Technetium renography—static for scarring (°"Tc bmsA
scan, dynamic for obstructive uropathy) * isotope cystography. Micturating
cystourethrography (mcu) is still the best way of excluding reflux—but it is
said that if bmsa is negative, mcu ‘never’ shows significant reflux.** In general,
it is not needed in over lyr-olds if initial tests are normal, pyelonephritis is
unlikely, there is no family history of reflux, and there are no recurrent uTs; it
is invasive and unpleasant, but careful preparation with play therapy (p402)
mitigates this. NB: operating on reflux is unlikely to improve renal function.*®

25 Prevalence unknown as under-reported. See Bauer R et al. (2008). New developments in the diagnosis
and management of pediatric UTTs. Urol Clin North Am 35(1):47-58.
26 Microscopy is more reliable than stix tests for nitrites & leucocytes: Effective Health Care 2004 8.6.



Treatment and prevention of urinary infections

Antibiotic treatment Age <3 months: 1v amoxicillin + gentamicin (below)
or 1v cephalosporin and ampicillin (to cover Listeria) (pl06). Child >3 months
with uncomplicated lower utr: 3-day course of trimethoprim? 50mg/5mL,
4mg/kg/12h (max 200mg) Po £ prophylaxis (see below), nitrofurantoin, or
amoxicillin/co-amoxiclav ¢ Avoid constipation ¢ tOral fluids  Encourage full
voiding ®Repeat msu. »Resistance to trimethoprim and ampicillin renders
monotherapy insufficient in some places.®*

If the child or infant is ill (pyelonephritis + septicaemia) and blind parenteral
therapy is needed, »gentamicin (5-7mg/kg/day) may be given in a once-a-
day regimen (im if 1v access fails). In one study, children and infants were
randomly assigned to once-daily gentamicin 5mg/kg/day?® or 2.5mg/kg/8h
slowly 1v, where kg = lean body weight if obese.?® There was no difference in
efficacy, nephrotoxicity, ototoxicity, or renal scarring.*” If neonate >35 weeks
postmenstrual age, 2.5mg/kg/12h 1v, slowly: consider a longer course if pre-
mature (gestation <34 weeks).*** Do levels.? 1v cefotaxime and co-amoxiclav
are alternatives.

Treating ureteric reflux If prophylactic antibiotics fail, ureteric reimplanta-
tion can reduce reflux, but scarring remains. Keep on antibiotic prophylaxis.
Prevention Just one episode of reflux of infected urine may initiate renal
scarring, so screening for bacteriuria is useless: damage is too quick. But
once a uTt is suggested (eg by stix) treat it at once, before you know culture
sensitivities, as renal damage may be about to happen. Consider prophylaxis
if recurrent utl, significant cu anomaly/renal damage. Example: trimetho-
prim prophylaxis (2mg/kg at night, max 100mg), eg while awaiting imag-
ing—and sometimes indefinitely (optimum duration is unknown, but may be
after 2 negative cystograms, if the indication is reflux). Consider screening
siblings for reflux. Prophylaxis can be stopped after reflux has been ruled out
if there is no scarring.

Avoid predisposing factors:

« Treat and prevent constipation

e Clean the perineum from front to back

e Avoid nylon underwear and bubble baths

 Encourage fluid intake and double micturition.

Surgical correction of moderate reflux is ‘unlikely to be beneficial’, and in mi-
nor reflux is ‘likely to be harmful’ (carefully made eBm phrases!)

Further reading
NICE (2007). Urinary Tract Infection in Under 16s: Diagnosis and Management (cc54). London:
NICE. https://www.nice.org.uk/guidance/cg54

27 Trimethoprim every 12h, eg if aged 6 weeks-6 months 25mg; 6 months-6yrs 50mg, 6-12yrs 100mg.

28 Assumes normal renal function; give lower dose if the patient is obese, based on lean body weight
estimated by the 50th centile on weight-for-age charts. See oHcm p738.

29 Levels may not be needed if gentamicin is given for <72h (usually the case). One-hour post-dose
(peak) serum gentamicin concentration should be 5-10mg/L (3-5mg/L for streptococcal or enterococcal
endocarditis); pre-dose (‘trough’) concentration should be <2mg/L in neonates and <lmg/L in others on
a once-daily regimen (<Img/L for streptococcal or enterococcal endocarditis—anr advice). In neonates
phlebotomy is difficult and causes anaemia—so an example of monitoring advice from one nicu is: No
levels before 48h of therapy unless proven infection requiring gentamicin and one of: ePerinatal asphyxia
*Congenital renal defects *Renal insufficiency (creatinine >133pmol/L, ie >15mg/dL). www.cop.ufl.edu/
wppd/research/sample7.pdf
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Renal failure and renal disease

Acute kidney injury (ak1) Characterized by a rapid rise in creatinine or de-
velopment of oliguria/anuria.®® Causes in developed nations Ak1 occurs sec-
ondary to cardiac surgery, bone marrow transplantation, toxicity (NSAIDs,
aminoglycosides, vancomycin, aciclovir, and contrast nephropathy) and sep-
sis,* in the tropics causes include: diarrhoea/dehydration (50%);** glomeru-
lonephritis (34%); drug-induced haemolysis in cepd deficiency (5%); snake
bite (4%); haemolytic uraemic syndrome (2%); myoglobinuria (oHcm p307).

Severity: The paediatric RIFLE criteria stratifies grade of akr based on mag-

nitude of changes in ecFr or urine output (Risk, Injury, and Failure), and two

outcome measures (Loss of kidney function and End-stage renal failure).**

Acute tubular necrosis (ATn) causes: Crush injury eBurns ¢ Dehydration

* Shock ¢ Sepsis e Malaria.

Plasma chemistry: K*t; creatininet; ureat; POt or «; Ca?*}; Na*}; Cl-d. msu:

Are there red cell casts (=6N, p178)? If no RBCs seen but Labstix +ve for RBCs,

consider haemo/myoglobinuria (o#em p307). Other tests: ece, serum and urine

osmolality, creatinine, acid-hase state, pcv, platelets, clotting studies (pic), Cs,

Aso titre, ANA (antinuclear antibody). Radiology: »Arrange prompt abdomi-

nal us. Are the ureters dilated (eg stones: 90% radio-opaque)? If so, urgent

surgery may be required. Treatment: Remove or reduce the cause promptly.

Involve paediatric nephrology team early.

e Treat shock and dehydration (p234)—then:

o If urine/plasma (u/p) osmolality ratio is >5 the kidneys concentrate well; the
oliguria should respond to rehydration. If the u/p ratio is low, try for a diure-
sis: furosemide 2-5mg/kg/6h 1v slowly, (get help if more needed).

« Monitor Bp. If BPtt: nitroprusside ('Hypertensive emergencies', Box, pl77).

 24h fluid requirement: Avoid overhydration. Replace losses + insensible loss
(12-15mL/kg). Aim for weight loss (0.5%/day).

 Give no K*. Monitor ecc. Tall T-waves and aRrs slurring prompt urgent lower-
ing of K*, with 1v salbutamol 4mcg/kg or 5mg nebulized (2.5mg if <25kg). A
less easy to use alternative (if >Imonth old) is glucose with soluble insulin.
Also consider polystyrene sulfonate resins 0.5-1g/kg max 60g po and cal-
cium gluconate (10%, 0.5mL/kg 1v over 10min; monitor eca: stop 1vi if heart
rated) to counteract electrophysiological effect of hyperkalaemia.

* High-energy, low-volume infant renal formulas may prevent fluid excess.

* Consider renal replacement therapy as soon as fluid overload occurs. Many
centres now prefer continuous haemofiltration to peritoneal dialysis.**°

*»Improvement is ushered in with a diuretic phase.

Haemolytic uraemic syndrome (Hus) is rare. Essence: Acute
microangiopathic haemolytic anaemia (schistocytes, burr cells, oHem fig 2 p327 &
fig 3 p323), thrombocytopenia,, renal failure + endothelial damage to glomerular
capillaries. Typical Hus (95%) is associated with diarrhoea, atypical Hus (5%) is
not.®* Typical Hus is more frequent in the summer months, and in children
<3yrs. It is associated with Shiga toxin producing £ coli type 0157H7.%* Signs:
Colitis=haemoglobinuria=oliguria  cns signs=encephalopathy-»coma. LbHt.
weet. Coombs -ve. pevi. Mortality: 5-30% (<5% uk). ADAMTSI3 helps with risk
statification. Treatment: Liaise early with paediatric nephrology unit as
early dialysis may be required. Supportive. Get help. Antibiotics, fibrinolytics,
and anticoagulation are not used.*® Treat renal failure (see earlier in topic).
Relapses in TTP may be preventable by steroids, splenectomy, or vincristine.
Chronic renal failure Causes: Congenital dysplastic kidneys, pyelonephritis,
glomerulonephritis, recurrent infection, reflux nephropathy; Akt leading to cor-
tical necrosis. »Monitor growth, Bp, u&E, Ca2* (often 4), PO;™ (often 1).

The Child: Weakness, tiredness, vomiting, headache, restlessness, twitches,
BPt, hypertensive retinopathy, anaemia, failure to thrive, seizures, and coma.
Treatment: (See Box.) Talk with experts about haemodialysis.



Chronic renal failure: metabolic and other issues

Get a dietician’s help. Calorie needs may not be met if vomiting is a prob-
lem. Eggs & milk may be appropriate (high biological protein value). Provide
protein at a level of 2.5g/kg/24h. Vitamin drops may be needed. Nasogastric
or gastrostomy tube feeding has a role. Growth hormone therapy combined
with optimal dialysis improves growth: see BnF.

Acidosis is common, needing no treatment if serum bicarb is 220mmol/L>°

Renal osteodystrophy A bone disease resulting from poor mineralization
due to renal failure, causing poor growth, muscle weakness, slipped epiphy-
ses, bone pain, and bone deformity (fcranial nerve lesions).* It is like rickets
and low bone turnover osteomalacia (osteoblast and osteoclast activity 4)
osteomalacia. If glomerular filtration falls to $25% of normal, compensatory
mechanisms to enhance phosphate excretion fail; resulting hyperphospha-
taemia promotes hypocalcaemia, so PTH rises, which enhances bone resorp-
tion to release Ca?* in an attempt to correct hypocalcaemia. pTHt leads to
marrow fibrosis (osteitis fibrosis cystica). Also, the failing kidneys cannot
convert enough 25-hydroxycholecalciferol to active 1,25-dihydroxycholecal-
ciferol, so a1 calcium absorption falls, so worsening hypocalcaemia. B: Aim
to normalize calcium and Yassociated hyperphosphataemia. Keep pTH within
normal limits in predialysis children and 2-3 times over upper normal limit
in those on dialysis. Avoid aggressive use of calcium-based phosphate bind-
ers and vit b derivates to prevent PTH oversuppression and development of
adynamic bone disease. NB: there is little paediatric experience with calci-
mimetics, eg cinacalcet, that directly stimulate Ca?*-sensing receptors and
potently suppress PTH secretion without increasing Ca?*.*

Hyperphosphataemia is treated with phosphate binders, eg calcium car-
bonate taken just before food. Dose: see BvFe section 9.5.2.2. This combines
with dietary phosphate to form calcium phosphate, which is expelled in fae-
ces. If there are episodes of Ca®'t, sevelamer may have a role (a synthetic
calcium- and aluminium-free phosphate binder).*®

If Ca?* is low despite correcting serum phosphate, give 1,25-dihydroxychole-
calciferol (calcitriol), eg 15 nanograms/kg/24h po max 250 nanograms (increased
in increments of 5ng/kg until Ca2* and alk phos are normal, pTH level is reduced
t0 200-400pg/mL). x-ray evidence of healing rickets may also exist. Then reduce
dose. se: drenal function, hypercalcaemia, and hyperphosphataemia. Because
normal bone requires adequate levels of PTH to promote bone modelling, over-
suppression of PTH must be avoided to avoid adynamic osteodystrophy.

Anaemia is common, and is the result of $erythropoietin (£ poor iron and fo-
lic acid intake). A typical Hb is 60-90g/L. Do not transfuse, as this suppresses
erythropoietin production. Erythropoietin is indicated (sc in pre-dialysis and
peritoneal dialysis patients, and 1v if on haemodialysis).

»»Hypertensive emergencies

Get expert help. While awaiting this, use sodium nitroprusside 0.5mcg/
kg/min 1v1, increased in 200-nanogram increments as needed, up to 8mcg/
kg/min 1vi by pump (allows precise control). Protect from light. Monitor Bp
continuously; tdose slowly to the required level. c1: severe hepatic impair-
ment. Withdraw over 220min to prevent rebound hypertension. If used for
>1 day, cut dose to 4mcg/kg/min 1vi. Labetalol is an easy-to-use alternative,
eg 0.25mg/kg/dose 1v, doubled every 15min (as needed) up to 3mg/kg/h 1v;
cr: phaeochromocytoma. 937

30 If pH 7.2, bicarbonate may be needed (by 1v1 if arrhythmias): get help as response is unpredictable,
and dosing is difficult.

Paediatrics




178

f

Paediatrics

Acute glomerulonephritis and nephrotic syndrome

Acute glomerulonephritis Essence: Haematu-
ria & oliguria (¢BpPt, £ uraemia) plfoduced by an « p-haemolytic strep via a
immune glomerulonephritis (GN) in the kidney. preceding sore throat
Peak age: Tyrs. Uncomplicated presentation: e Henoch-Schénlein purpura
Haematuria; oliguria; Bpt (50%); periorbital |eToxins or heavy metals
oedema; fever; a1 disturbance; loin pain. «Berger's dis. (0HCM p708)
Complicated presentations: * Malignancies
 Hypertensive encephalopathy: Restless; drowsy; |® Viruses

severe headache; fits; visiond; vomiting; coma. * Bacteria (1E/sBE; syphilis)
* Uraemia: Acidosis, twitching, stupor, coma. * Renal vein thrombosis
e Cardliac: Gallop rhythm, cardiac failure £ enlargement, pulmonary oedema.
Blood tests: Fec, UE (creatinine, K, bicarbonate, calcium, phosphate and al-
bumin), complement (low ¢3, normal c4), Asot/antipnAases. Antinuclear fac-
tor (aNA), anti-onA antibodies (if sLe suspected), anti-neutrophil cytoplasmic
(ANcA) antibodies (if vasculitis suspected), syphilis serology, blood cultures,
virology. msu: Count RBCs, WBCs, hyaline, granular casts; red cell casts mean glo-
merular bleeding. Check urine culture, and specific gravity (normal range: in-
fants ~1.002-1.006; child/adult ~1.001-1.035). Other tests: Throat swabs, urgent
renal us; cxr if fluid overload suspected. Requires supportive treatment with
careful attention to fluid balance, treatment of hypertension and infection.

Poststreptococcal glomerulonephritis (psGN) presents 7-21 days after a
streptococcal infection (pharyngitis, impetigo) with gross haematuria (cola-
coloured urine) and oedema + hypertension, malaise, anorexia, fever, and ab-
dominal pain. Urine: Proteinuria, RBc casts + oliguria. Blood: turea, tcreatinine,
c3. Recent streptococcal infection should be confirmed (serum Aso titre).
Typically, renal biopsy is not needed. B: Na* restriction, diuretics, antihyperten-
sives. Restrict protein in oliguric phase. Give penicillin orally for 10 days. Check
Bp often. If encephalopathy, give nitroprusside (p177). Oedema resolves in 5-10
days; however, hypertension, haematuria and proteinuria may last for several
weeks. Prognosis is very good (95% full recovery).

Nephrotic syndrome Oedema, proteinuria (urinary protein-creatinine ratio
(pcr) >200mg/mmol), albumin <25¢/L £ hypercholesterolaemia. In 90% the
cause is unknown, but any of the causes of nephritis (see MINIBOX) can cause
nephrotic syndrome too. Histology: Usually minimal change on (often asso-
ciated with allergy and 19 production). Classified as steroid sensitive (ss),
steroid-dependent (sp) or steroid-resistant (sr). Symptoms: Insidious onset
oedema, usually periorbital, then generalized. Anorexia, a1 disturbance, in-
fections, irritability; ascites, oliguria. Urine: Frothy; albuminous £ casts; Na*$
(secondary hyperaldosteronism). Blood: Albumind (so total Ca?*4); urea and
creatinine usually normal. Renal biopsy: Reserve this for older children with
any of: haematuria, Brt, ureat, if protein loss is unselective (ie large molecular
weights as well as small), and treatment ‘failures'. Complications: Pneumo-
coccal peritonitis or other spontaneous infections; increased susceptibility to
infection due to renal loss of immunoglobulins. Consider pneumococcal vac-
cination if >2yrs. Also t risk of vTE. Treatment: Get help. Eat healthily with no
added salt and no high protein content. Fluid restrict to 800-1000mL/day. Give
diuretics if very oedematous and no evidence of hypovolaemia. Albumin infu-
sion is only recommended in symptomatic hypovolaemia or severe diuretic-re-
sistant oedema—discuss with senior. Prednisolone 60mg/m?/day (max 80mg)
for 4 weeks, then 40mg/m?/48h for 4 weeks then wean over 4 months. 90%
respond in 8 weeks. If steroid toxicity and relapsing Ns, consider cyclophos-
phamide. Steroid-dependent Ns may be treated with ciclosporin.®’* Ciclosporin
is nephrotoxic.*2 »Monitor Bp. Control minimizes later renal failure.

Causes of nephritis




Steroids in nephrotic syndrome

In nephrotic syndrome, protein leaks from blood to urine through glomeruli,
causing hypoproteinaemia, including loss of immunoglobulins, and oedema.
Before steroids (and antibiotics), many died from infections. Most children
with nephrotic syndrome respond to corticosteroids, but many experience
a relapsing course with recurrent oedema and proteinuria. Corticosteroids
reduce mortality to ~3%, with infection remaining the most important cause
of death. NB: steroids cause obesity, poor growth, Bpt, diabetes, osteoporosis,
avascular necrosis (hip), and adrenal suppression.*”

Steroid-resistant proteinuria and Ace-i

Enalapril is used in courses of >2yrs: dose example: 1 month-12yrs: initially
100mcg/kg/day (monitor Bp carefully for 1-2h; increase as needed to 0.5mg/
kg/12h (maximum). In one study, urine protein electrophoresis showed a re-
duction of 80% and 70% in the total protein and albumin, respectively, after
enalapril. Some patients become free of proteinuria. Ace-i are discontinued if
renal failure occurs, eg during infections.#37s
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Growth, failure to thrive, and short stature

Is growth normal? is a key question in determining the health of a child. Take
any opportunity to weigh and measure a child. A series of plots on centile
charts (p222-4) shows if growth is slow (growth curve crosses the centiles).
nB: the growth rate in mid-childhood is 5-6cm/yr; this accelerates at puberty
(peak height velocity) before epiphyses start to fuse.

Failure to thrive means poor weight gain in infancy [Features to note

(falling across centile lines). Head circumference is pre-  [e Signs of abuse (p146)

served relative to height, which is preserved relative to | e Feeding patterns

weight. In 95% this is due to not enough food being | Behaviour

offered, or taken. Worldwide, poverty is the big cause; |®Activity level

in the uk it is difficulty at home, neglect, unskilled feed- | *Family finances

ing, or not enough breast milk (top-up bottles may be |*Health and happiness

needed). Idiosyncratic growth pattern is one cause, :%art;‘z:gglhiﬁ:qgehstszg

or normal child of short stature (4hirthweight, short -Dyzrﬁorphic face ’

siblings or parents)—likely if he is a contented child.

Be sceptical about reliability of data. Is the birthweight accurate? Was the child

clothed during weighings? Length measurements are particularly error-prone:

growth velocity is more useful than measurements done at a one time. Issues to

address: Feeding and maternal interaction are most important. Is the child

anorectic or ravenous—'hyperphagic short stature’?¢ Also:

« If breastfeeding, does he latch well and swallow repeatedly, suggesting ad-
equate milk supply? (p124)

o If bottle feeding, does the teat's hole allow milk to flow through?

* Does weight gain return if the child is removed from the family?

« Is there evidence relevant to child protection proceedings?

Tests: Check feeding technique. It is a great skill to know when to investigate.
It's better from the child's point of view to ask a trusted colleague’s advice
before painful tests. In one study only 39 of 4880 tests were helpful.*””

Options are: Msu (clean catch urine); coeliac serology; u&e/glucose, LFT, Ca?,
proteins, immunoglobulins, crp, TSH; FBC; sweat test; urinary amino * organic
acid chromatography; stools (mMcas * sugar detection); cxr, renal or cNs Us,
skeletal survey for dwarfism and abuse; ece/echo. In non-organic failure to
thrive, studies favour weekly visits from trained lay visitors.*s

Short stature is a height <3rd centile (p224). Use -
the method shown on the charts to correct for T%g';;litcjgjﬁ; (~80%)—
. . 0.
mid-parental height (short stature may represent | i poth parents short
‘regression towards the mean’ of their heights). |epsychological neglect
»Any chronic disease can cause short stature. |e Poverty; physical abuse
Hypopituitarism (an important cause of short |eDrugs: eg steroids
stature) usually manifests after age 2yrs: look for | Genetic: eg Turner's or
relative obesity, without any other explanation for | cystic fibrosis )
low growth velocity (ie <25th centile; measure for | ® Ineffective diet (coeliac)
=lyr, see p226). Deficiency of growth hormone (GH) :IanIar{lhmat%ry bowel dis.
is shown by an impaired rise (peak H <15mu/L) af- | I%thioyr:?g 'SUTI_ 1)
ter a stimulus (eg sleep or hypoglycaemia, induced | ' (as ab J ) '
by 1v insulin (oHem p224), or an arginine stimulation |, GRgrit?eSsaeovl\?oonan 650
test. Preschool screening for short stature is the €9 P
aim. To be effective, start synthetic cH early. Somatotropin example: 23-39mcg/
kg/day sc; expect growth velocity to t by 250% from baseline in year 1 of treat-
ment. Other pituitary hormones may also be deficient (oncm p224). Causes of
heightt: Thyrotoxic; precocious puberty; Marfan's; homocystinuria. Causes
of weightt: (p156) Snacks®; not enough exercise; hypothyroidism; Cushings’;
Prader-Willi, p652; Bardet-Biedl, p638; Cohen syndrome (hypotonia, obesity,
prominent front teeth; seizures); polycystic ovary syndrome, p252.3”°




Ethnospecific growth charts

Tt is clear that some populations are inherently shorter than others, and this

poses problems when using uk9o growth charts (i.e charts for children >4);

which are based on cohorts of uk children in the 1980s (see also p224).3° Consider
these facts:

e The Dutch are the tallest nation on earth (mean " height 1.84m): the tallest
population group is the Masai people (eg in Tanzania and Kenya).

e African and Afro-Caribbean 5-11-yr-olds' height is ~0.6 standard deviations
scores (sbs) greater than white children living in England.

e Gujarati children and those from the Indian subcontinent (except those from
Urdu- or Punjabi-speaking homes) have heights ~0.5 sps less than white chil-
dren living in England.

e Gujarati children's weight-for-height is ~0.9 sps less than expected for Afro-
Caribbeans, or white children in England—so Gujarati children's weight is
~1.5 sps less than for white children living in England.

» Urdu and Punjabi weight is ~0.5 sps < expected for white uk children.

e Published charts have centile lines 0.67 sps apart; for height and weight shift
the centile lines up by 1 centile line division for African-Caribbeans.

e Re-label Gujarati children's weight charts, so the 0.4th centile becomes the
~15th centile, and the 2nd weight centile becomes the ~30th centile.

e For most other Indian subcontinent groups, height & weight need shifting
down, eg relabel the 0.4th & 2nd centile lines 1.5th & 6th respectively. NB: Sikh
children are taller and heavier than Caucasians.*!

* Body mass index centiles are said to be appropriate for African-Caribbeans,
but recalculate as above for Indian subcontinent children, except for Gujara-
ti-speaking children (0.4th & 2nd centiles—4th & 14th).

Trends towards tallness with each generation occur at varying rates in all

groups, so 3rd-generation immigrants are taller than expected using 2nd-gen-

eration data. Intermarriage adds further uncertainty. ng: to print the new coc
char ts, see www.cdc.gov/nchs/about/major/nhanes/growthcharts/clinical_charts.htm
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Some endocrine and metabolic diseases

Hypothyroidism Thyroid hormone is necessary for growth and neurologic
development. Dysfunction may occur in the neonate, infant, or during child-
hood. Congenital: Thyroid scans divide these into 3 groups: athyreosis; thyroid
dysgenesis; dyshormonogenesis. Also remember maternal antithyroid drugs
(p24, eg propylthiouracil). Acquired: Prematurity; Hashimoto's thyroiditis; hy-
popituitarism; trisomy 21. Signs: May be none at birth—or prolonged neonatal
jaundice, widely opened posterior fontanelle, poor feeding, hypotonia, and dry
skin are common. Inactivity, sleepiness, slow feeding, little crying, and con-
stipation may occur. Look for coarse dry hair, a flat nasal bridge, a protrud-
ing tongue, hypotonia, umbilical hernia, slowly relaxing reflexes, pulsed, and
poor growth and mental development if it has not been picked up. Other later
signs: 104, delayed puberty (occasionally precocious), short stature, delayed
dentition.*® Universal neonatal screening: Cord blood or filter paper spots
(at ~7 days, from heel prick) allow early diagnosis (the ‘Guthrie card’). They
do prevent serious sequelae. Act on high and low TsHs (may indicate pituitary
failure).®s Tests: T44, TsHt (but undetectable in secondary hypothyroidism),
BIT uptaked, Hbd. Bone age is less than chronological age. As it is unwise to
x-ray the whole skeleton, the left wrist and hand are most commonly used.
There are a large number of ossification centres. Each passes through a num-
ber of morphological stages, and using comparisons with key diagrams from
‘normal’ populations, a rough bone age can be determined. There is no hard-
and-fast answer to the question of how much discrepancy (eg 2yrs) between
skeletal and chronological years is significant.

Levothyroxine (LT4): Start neonates with ~15mcg/kg/day; adjust by 5mcg/kg
every 2 weeks to a typical dose of 20-50mcg/day. <2yrs start with 5mcg/kg/
day (max 50mcg) adjust by 10-25mcg every 2-4 weeks; >2yrs start with 50mcg
and adjust by 25mcg every 2-4 weeks (eg to 25-75mcg/day; adult doses are
reached by 12yrs).**5 Adjust according to growth and clinical state. Avoid high
7sH levels. Those with athyreosis need the highest doses of T4 and the closest
monitoring early on. Those with dysgenesis and dyshormonogenesis need more
attention later.

Hyperthyroidism Typical child: Pubertal girl with palpitations, tremor, anxiety,
tachycardia. Tests show low TsH and high Ta. Fine-needle cytology of goitres
may show juvenile autoimmune thyroiditis.

Carbimazole starting dose: ~250mcg/kg/8h. Adjust according to response.*s
Propylthiouracil: 2.5mg/kg/8h (/12h in neonates) po until euthyroid—then ad-
just dose; expect remission in ~67%.*" Higher doses may be needed. Typical
maintenance dose: %-% of remission-inducing dose.

Thyroid disease in pregnancy and neonates See p24.

The glycogen storage disorders (esp) result from defects in enzymes re-
quired for the synthesis and degradation of glycogen. Abnormal stores are
deposited in liver, muscle, heart, or kidney. In some types there are cns ef-
fects. Most types (there are >12) are autosomal recessives. There is consider-
able variability in severity and prognosis. Early diagnosis and treatment are
important for minimizing organ damage. Types include: von Gierke disease
(type 1, p655), Pompe’s disease (type 11, p652), Cori disease (type 111—hypo-
glycaemia, hepatomegaly, with failure to thrive), Anderson disease (type 1v),
McArdle disease (type v), Hers disease (type vi) and Tauri disease (type vir) In
McArdle’s, (most common 6sp in adolescents) the cause is myophosphorylase
deficiency. Stiffness and myalgia follow exercise. Venous blood from exercised
muscle shows tlevels of lactate & pyruvate. $phosphorylase staining in muscle
biopsy confirms diagnosis. There may be myoglobinuria. Treatment: No ex-
treme exercise. Oral glucose and fructose may help.



Inborn errors of metabolism and phenylketon (Pku)

These are often diagnosed by a urine metabolic [(j ine amino acids t in:
screen (eg amino acids, organic acids, carbo- « Alkaptonuria

hydrates, mucopolysaccharides—in deciding |« canavan leucodystrophy
which tests to do, get help; interest the lab in |e Cystinosis

your problem). Typical signs: diarrhoea, leth- |e Cystathioninuria

argy, respiratory distress, metabolic acidosis | Fructose intolerance

(% odd body smells), jaundice, hypoglycaemia, |®Galactosaemia

uaE imbalance, fits, and coma. Features may be |*Hartnup disease
intermittent, and provoked by crises (eg infec- | Homocystinuria

tion; dehydration). In addition, look for: ° Hyperammonaemia

Physical sign Possible significance

Hepatosplenomegaly ~ Eg amino acid and organic acid disorders, lysosomal
storage diseases (Anderson-Fabry disease®)

Coarse facies Mucopolysaccharidoses, eg Hurler's syndrome, p646,
gangliosidoses, mannosidoses

wecd, plateletsd Organic acidurias

Hypoglycaemia Many diseases, eg von Gierke's syndrome; McADD*

Mental retardation See p216

Failure to thrive Aminoacidurias, organic aciduria, cystinuria, lactic

acidosis, storage diseases

pku (phenylalanine ketonuria) Cause: Mutation of phenylalanine hydroxy-
lase (PAH) gene (chromosome 1—autosomal recessive) leading to absent or
reduced activity of phenylalanine hydroxylase. Classic pku leads to gradual
mental impairment. The defect leads to Ycns dopamine, reduced protein
synthesis, and demyelination.*® Milder forms of hyperphenylalanaemia
can occur with different mutations to the same gene, or mutations to co-
factor tetrahydrobiopetrin (BHa). Clinical features: Fair hair, fits, eczema,
musty urine. The chief manifestations is 41a (eg dyscalculia £ poor spelling
+ dcognition).® Tests: Detected in uk on Newborn Screening. Hyperphe-
nylalaninaemia (reference interval: 50-120pmol/L). Treatment instigated
in infants with levels >360pmol/L—to avoid 41q which may start with levels
of >394pmol/L>* Treatment: Get expert help. Diet: protein substitute that
lacks phenylalanine but is enriched in tyrosine. Aim to keep phenylalanine
levels to <360pmol/L*** by prescribing artificial food substitutes (amino acid
drinks) to give <300mg-8g of natural protein/day (depending on age and se-
verity of phenylalanine hydroxylase deficiency).** Hypomyelination may be
proportional to degree of phenylketonaemia, but some studies fail to show
stricter diets are associated with higher 1as. Despite treatment, children are
more prone to depression, anxiety, phobic tendencies, isolation, and a less
‘masculine” self-image.®® Adherence to the diet may be poor (it's unpalat-
able).** Also, the diet may cause changes of questionable significance in lev-
els of selenium, zinc, iron, retinol, and polyunsaturated fatty acids.*
Prevention of manifestations: Screen blood at 1 week (using a heel-prick
and filter paper impregnation—the Guthrie test). Maternal phenylketonuria
»Preconception counselling is vital. Effects on the baby: facial dysmorphism,
microcephaly, growth retardation, 1ad.

31 Anderson-Fabry disease may present with torturing, lancinating pains in the extremities (£ abdomen)
made worse by cold, heat, or exercise. It is a neuritis (vasculitis of the vasa nervorum). By adolescence,
angiokeratomata appear (clusters of dark, non-blanching, petechiae) in the ‘bathing trunk’ area (esp. um-
bilicus & scrotum). Also; paraesthesiae, corneal opacities, hypohidrosis, prctemurla and renal failure. It
may respond to enzyme (O~ galacot05|dase is ¥). Carbamazepine may help the pain.

32 wmcap deficiency is screened for in neonates on the same sample as for pku & hypothyroidism. It's an
autosomal recessive (mutation of the medium-chain acyl-coa dehydrogenase gene; acapm; 1p3l). Signs: hypo-
ketotic hypoglycaemic coma; metabolic acidosis; LFrt; medium chain dicarboxylic aciduria; ‘sis’. XeiAhR
R(: avoid fasting; diet to give more calories from carbohydrates & proteins, while minimizing lipids. It is the
chief inherited disorder of mitochondrial fatty acid oxidation in n. Europe. Carrier rate: 1:65.
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Precocious puberty

Puberty may start as early as ~8yrs in girls and ~9yrs in boys. Refer to a pae-
diatric endocrinologist if onset before this. ¢:d" #10:1.*® Causes may be central
(gonadotrophin dependent, eg craniopharyngioma or pituitary tumour) or pe-
ripheral (eg testis or adrenal problem, or Hcet from rare tumours ‘anywhere’).
For delayed puberty in girls, see p250-1.

Biology Think of each physical sign of puberty as a bioassay for a separate
endocrine event. Enlargement of the testes is the 1st sign of puberty in boys,
and is due to pulses of pituitary gonadotrophin. Breast enlargement in girls and
penis enlargement in boys is due to gonadal sex steroid secretion. Pubic hair
is a manifestation of adrenal androgen production. Growth in boys accelerates
when testis volume reaches 10-12mL. Girls start to grow more quickly once their
breasts have started to develop. Stage 4 breast development is a prerequisite
for menarche (in most girls). The best sign that precosity is pathological is when
this consonance of puberty goes awry: in Cushing's syndrome, pubic hair is ‘too
much’ for the testicular volume; in hypothyroidism, the testes are large (FsHt as
TsHtt) while growth velocity is low.>”

Sexual signs may be obvious or subtle® Gynae- [Rare causes
comastia may worry boys>* One consequence IS e Stress (eg adoption)
short stature caused by egrly epiphyseal fusion. |4 cyg tumours/empty sella
Premature adrenal maturity (adrenarche) may  |e Craniopharyngioma
presage insulin resistance. Ask about general |e Thyroid disorders
hypothalamic dysfunction—polyuria, polydipsia, | Choriocarcinoma
obesity, sleep, and temperature regulation. There |* Meningoencephalitis
may be signs of 1cpt, visual disturbance. If onset |®McCune-Albright syn.
before 2yrs, suspect hypothalamic hamartoma. |°2-hydroxylase deficiency
LH receptor gene mutations cause sporadic or fa- | °Rare genetic defects
milial male gonadotrophin-independent precocious puberty.

Tests Growth charts; puberty staging (Tanner charts, figs 217-219); cns c1/
MR, bone age (skeletal x-ray); urinary 17-ketosteroids; karyotype; adrenal,
testis & pelvic @ US, Ts; TSH; LH; FSH; HCG; AFP; GH; pituitary tests (onem p224);
oestrogen/testosterone (if no adrenal source of ttestosterone is found, left vs
right spermatic vein sampling may suggest one testis has a tiny Leydig cell
tumour or hyperplasia).*® Virilizing 21-hydroxylase deficiency is confirmed by
t17-hydroxyprogesterone on AcTH stimulation.**®

Management: a physiological approach Initiation of puberty depends
on release from inhibition of neurons in the medial basal hypothalamus that
secrete gonadotrophin-releasing hormone (GnrH), and on decreasing hypo-
thalamic-pituitary sensitivity to -ve feedback from gonadal steroids. These
changes are accompanied by tfrequency and magnitude of ‘pulses’ of LH. GnRH
pulses are needed for normal gonadal function. Continuous high levels of GnRH
paradoxically suppress secretion of pituitary gonadotrophins; this forms the
basis for treating precocious puberty with synthetic enrH analogues (nasal or
sc). There is a reversal of gonadal maturation and all the clinical correlates of
puberty (not for pubic hair, as there is no change in the secretion of androgens
by the adrenal cortex). There is deceleration in skeletal maturation. Treatment
is continued eg up to 1lyrs. Families need reassurance that the child will de-
velop normally. Endogenous oestrogen accelerates growth (& & @), as well as
mediating @ sexual characteristics: testolactone can help by dits biosynthesis.
Anti-androgens (eg flutamide) and spironolactone also have a role.*®

33 Eg in boys: rapid growth of penis and testes; tfrequency of erections; masturbation; appearance of
pubic hair; body odour; acne, tenergy expenditure £ tantrums/impulsive anger; early occurrence of ca-
pacity for frank sexual imagery in dreams and daydreams; early capacity for erotic and sexual arousal in
relation to visual imagery, visual perception, and tactile sensation.

34 There is often transient oestrogen/testosterone imbalance early in & puberty. Try to avoid tests (test-
osterone, oestradiol; gonadotropins; karyotype if testes <6mL). Reassure.
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Diabetes mellitus (pm)

Type 1 pm is the third most common chronic disease in uk children (after
asthma and cerebral palsy). It is an autoimmune disorder caused by T-cell-
mediated destruction of pancreatic beta-cells, leading to insulin deficiency
and hyperglycaemia. Genetic and environmental factors are implicated in
its development, particularly the insulin-dependent diabetes mellitus (1pom1)
gene locus, part of the HLA DR/DQ locus on the major histocompatability com-
plex. Peak age of onset is 5-7yrs (but increasing in toddlers) and just before or
at the onset of puberty, especially during winter. Good care of the child with
diabetes requires involving the family unit and carers at school.

Typical presentation: Several weeks of polyuria, lethargy, polydipsia, and
weight loss tinfection, poor growth; ketosis. Diagnosis: Based on wHo cri-
teria:** signs of hyperglycaemia with tvenous blood glucose, ie =11.1mmol/L
(random) or =27mmol/L (fasting) , or raised venous blood glucose on 2 occa-
sions without symptoms. Oral glucose tolerance tests are rarely required in
children. Check autoantibodies: islet cell autoantibody, anti-insulin antibody,
antiGluap antibody and anti-1a2. Also screen for other autoimmune diseases
(tF7/thyroid antibodies, coeliac disease). R: Should be delivered by a multi-
disciplinary paediatric diabetes care team—which provides 24h access to ad-
vice.itt For diabetic ketoacidosis see pl88. If non-ketotic, 1v fluids are rarely
needed. Inform children and parents that they may experience a partial remis-
sion phase (‘honeymoon period’) with the start of insulin. Starting insulin:
Discuss with paediatric endocrinologist. One regimen would be to estimate
total daily requirement of insulin (0.5-1 units/kg/24h for prepubertal children;
1.5 units/kg/24h if pubertal)—this daily dose should be % rapid acting (eg as-
part or Novorapid®) and % long-acting (eg detemir). % of the daily dose should
be given pre-breakfast, and % should be given pre dinner.** Tailor insulin regi-
men to your patient and their family. They may benefit from a continuous
subcutaneous insulin infusion. Diet: Ask a paediatric dietician. Energy needs
~1500kcal/m? or 1000kcal +100 to 200kcal for each year of age. Aiming for 30%
of this with each major meal, and 10% as a bedtime snack suits some children.
Giving ~20% of calories as protein, ~50% as unrefined carbohydrate, and <30%
as fat is a rule of thumb. If the child is mildly to moderately symptomatic and
clinically well, subcutaneous insulin and oral diet and fluids may be begun at
diagnosis, avoiding hospital admission.**

Type 2 pm is rare (but increasing) in children (0.2:100,000; tx13 if of Asian
ethnicity); insulin resistance/syndrome x is burgeoning. »See p156 for obesity
in children.

Have a detailed written care plan What other things should a newly diag-

nosed child and his or her family know?

« Insulin: doses (eg during illness); practise self-injecting skills on oranges.

e Diet: What? When? Why important? What do you do if the child is hungry?

* Can blood glucose be monitored accurately? Watch the carer’s technique.

* What does the carer do if the blood sugar is not well controlled?

* Does the parent or carer know what ‘well controlled” means?

*Too much insulin? Signs: weakness—hunger—bolshy—faintness—sweating
—abdo pain—vomiting—fits=coma. Explain symptoms as they happen, and
reversal with drinks (or Glucogel® oral gel).

* What should happen if the child misses a meal, or is sick afterwards?

* What happens to insulin requirements during ‘flu and other illnesses?

* Who does mother or father contact in emergency? Give written advice.

o Is the 6P told of discharge/follow-up plans? His role is vital in encouraging
optimism, and in keeping in touch with those who skip appointments.*®

* Encourage membership of Diabetes uk (www.diabetes.org.uk).



mopy: maturity-onset diabetes of the young

MoDY is a autosomal dominant kind of non-ketotic diabetes, in childhood or
young adults.*” The defect is one of pancreatic beta cell dysfunction—lead-
ing to impaired insulin secretion.®® =6 causal genes exist. Mopy is caused by
single gene defects, as opposed to type 1 & type 2 diabetes which have poly-
genic and environmental causes. Classic Mopy accounts for <5% of all child-
hood diabetes in white children.**

mobY2 (cek subtype) is caused by mutations in the glucokinase gene on
chromosome 7. Glucokinase converts glucose to glucose-6-phosphate, which
is needed to stimulate insulin secretion by the beta-cells. There is mild,
asymptomatic, stable hyperglycaemia from birth. Microvascular disease is
rare. Drugs are rarely needed.

Moby3 (HNF1A subtype) is the most common type. Tt is caused by a defect on
chromosome 12 leading to a progressive decrease in insulin production. It fea-
tures severe hyperglycaemia after puberty, which often leads to a diagnosis
of type 1 pm. Despite progressive hyperglycaemia, sensitivity to sulfonylureas
is retained for years. Some children may be able to stop insulin (previously as-
sumed to be lifelong treatment). Diabetic retinopathy and nephropathy often
occur in Mopys. Frequency of cardiovascular disease is not increased. Owing
to the pleiotropic character of transcription factors, most moby subtypes are
diseases with multi-organ involvement in addition to diabetes.

MobpY5 (HNF-1B)is more frequent than originally thought. It is associated with
pancreatic atrophy, renal abnormalities, and genital tract malformations.

MODY 1, 4,&6 These subtypes of Mopy are all rare.

Molecular diagnosis matters because it has important consequences for
prognosis, family screening, and management. Although mopy is dominantly
inherited, expression varies, so a family history of bm is not always present.

Hypoglycaemia

»Mild or moderate episodes: give oral glucose (tablets or sugary drink). If
uncooperative or unable to eat give oral glucose gel.

»Severe hypoglycaemia: Get help. Get 1v access. Intra-oral GlucoGel® has a
role if 1v access fails.

»Give glucose 5mL/kg of 10% 1v1, or by rectal tube if no 1v access, with gluca-
gon 0.5-Img v or slowly 1v (0.5mg if <25kg). Expect quick return to con-
sciousness. If not, recheck glucose; if low, give 1v dexamethasone (p200); if
normal, ask yourself is this is a post-ictal state after a hypoglycaemic fit?
Here, giving more glucose worsens cerebral oedema.

»Sublingual 'kitchen’ sugar may be used as an immediate 'first aid” measure in
managing hypoglycaemia. Place one level teaspoon of sugar moistened with
water under the tongue every 10-12 minutes until stable.

‘What are the aims of routine follow-up in the diabetes clinic?’

e To approach normoglycaemia via motivational education. Group learning
is better than didactic doctor-sermons.

* To prevent complications (esp. renal & retinal). Check growth & fundi (dlilate
pupils; retinopathy takes ~10yrs to develop). Blood: glucose, HbAs, micro-
albuminuria—present in 25% after 10yrs (50% after 20yrs): »-reducible to 15%
if glucose well-controlled; microalbuminuria may spontaneously reverse.

e If normoglycaemia is unachievable, choose the best compromise with the
child's way of life and strict glucose control.

e Carbohydrate-counting and insulin dose adjustment (eg bAFNE) matches insu-
lin dose to the amount of carbohydrate eaten. Increases dietary freedom and
can help to reduce HbA; without increasing hypoglycaemia.

e Introduce to a friendly diabetic nurse-teacher; ask 'Is real-time continuous
glucose monitoring indicated?'. Feedback helps motivation and safety.

Paediatrics
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Diabetic ketoacidosis (pka)

Just 100 years ago, bka was universally fatal. The first patient to receive insu-
lin (on January 11th 1922), was Leonard Thompson—a 14-yr-old boy, who went
on to live a further 13 years. bka results from a deficiency of insulin, often in
combination with increased levels of counter-regulatory hormones (catecho-
lamines, glucagon, cortisol and growth hormone—eg due to sepsis). The big
concern with childhood pka, (as opposed to adult pka), is the increased fre-
quency of cerebral oedema (see Box), which occurs in ~1% of childhood pka
and has a mortality of 25%. Other fatal events in pka include hypokalaemia and
aspiration pneumonia (use NGT if semi-conscious and protect airway).

The patient Listlessness; confusion, vomiting; polyuria; polydipsia; weight
loss; abdominal pain. Look for: Dehydration; deep and rapid (Kussmaul) respi-
rations; ketotic (fruity-smelling) breath; shock; drowsiness; coma.

Diagnosis Requires the combination of hyperglycaemia (=1lmmol/L), acido-
sis (venous pH <7.3 and bicarbonate <15mmol/L), and ketones in urine and
blood. Severity is categorized by degree of acidosis: mild—pH <7.3; moder-
ate—pH <7.2; or severe—pH <7.1

Management® Follow local protocols and ask for senior help. Do 6cs (p778;

p201 if <dyrs). True coma is rare (<10%) in DKA: exclude other causes of coma;

DKA may be precipitated by sepsis. Take the following action if shocked,

consciousnesst, coma, or vomiting.®

* Resuscitate: asc: Give 09% saline to correct dehydration; aim to restore
deficit over 48h; over-enthusiastic fluid resuscitation may cause cerebral
oedema. Consider 1u if BPY, or <2yrs, or ward staff busy (all children with pka
initially require high level of nursing care—usually 1:1).

* Rapidly confirm diagnosis with history, finger-prick glucose + ketones;
venous blood gas; urine dip for ketones/glucose.

* Formal investigations: \Weigh; FBc; U&E; glucose; Ca?*; PO;™; blood gas; Ec
monitoring (look for peaked T-waves of hyperkalaemia), lab urine.

e Use clinical signs to assess dehydration (Box) Now calculate the volume of
fluid to be replaced (fluid requirement): ie maintenance fluid p/us the dehy-
dration deficit minus any fluid already given as resuscitation fluid. It should
be given at a constant steady rate over the 1st 48h. (see worked example).

o Start 1v fluids: Start with 09% saline + 20mmol KCI/500mL. When blood
glucose falls to 14mmol/L use 0.9% saline + 5% glucose + 20mmol KCI /500mL.
After 12h, if plasma sodium is stable,change to 0.45% saline + 5% glucose +
20mmol KCI/500mL.

o Start 1v insulin only after 1h of 1v fluids: Cerebral oedema may be more
likely if insulin is started early. There is no need for an initial bolus of insu-
lin. Use a 1 unit/mL solution of fast acting insulin (eg Actrapid®). Run at 0.1
units/kg/h. Ensure there is glucose in the 1v fluids when venous glucose is
<l4mmol/L. Do NoT stop insulin at this stage it is still required to switch off
ketogenesis. Once pH >7.3 and glucose is <14mmol/L consider reducing insulin
to 0.05units/kg/h.

o Stop 1vinsulin: When blood ketone levels are <1.0mmol/L, and patient is able
to tolerate food, give a dose of subcutaneous insulin; feed the patient. Stop
infusion 10-60min after subcutaneous insulin injection.

Avoid bicarbonate in pka: it increases the risk of cerebral oedema. If acidosis

persists, consider tdose of insulin .

Ongoing monitoring * Hourly blood glucose ¢ cns status zhalf-hourly. e Nurses

must tell you of headache or behaviour change promptly as these may indicate

cerebral oedema (Box) ® Hourly fluid balance e uge + blood gases 2h after start-
ing 1v1, then 4-hourly. Have a dedicated line for drawing blood. ¢ If a central
venous catheter (cvc) is used to aid monitoring, consider pvt prophylaxis.264©

*Weigh twice daily e Monitor Eca for T-wave changes e Infection screen.



Pitfalls in diabetic ketoacidosis

Cerebral oedema (MINIBOX) is a big threat, and
is almost exclusively a condition of childhood.
Pathophysiology is poorly understood but
more common with rapid fall in glucose or so-
dium: usually occurs 4-12h from start of treat-
ment, but it may be present at onset of bka or
up to 24h afterwards, presenting as a sudden
cNs deterioration after initial improvement.
Major cause of death in diabetic children, not
the much-feared hypoglycaemia Leukocytosis
may occur without any infection. Infection:
(there may be no fever). Do msu, blood cul-
tures, and cxr. Start broad-spectrum antibiot-
ics (p202) if infection suspected. Creatinine:

cns deterioration

If warning signs: headache,
Ipulse, tBP, restlessness, ir-
ritability, focal neuorology
(CN palsies), posturing, t1cp,
or falling consciousness:
»Call your senior
»Exclude hypoglycaemia
»Mannitol 1g/kg 1vi
»Restrict 1v maintenance
fluids by % and replace
deficit over 72h
»Move to picu and do cT
»Treat sepsis vigorously

some assays for creatinine crossreact with
ketone bodies, so plasma creatinine may not reflect true renal function. Hy-
ponatraemia (from osmotic effects of glucose): if <120mmol/L, search for
other causes, eg triglyceridestt. Hypernatraemia >150mmol/L may be treat-
ed with 0.45% saline to start with (09% saline thereafter). Ketonuria does
not equate with ketoacidosis. Normal individuals may have ketonuria after
an overnight fast. Not all ketones are due to diabetes—consider alcohol, if
glucose normal. Test plasma with Ketostix® or Acetest® to demonstrate ke-
tonaemia. Acidosis without gross elevation of glucose may occur, but con-
sider poisoning, eg with aspirin.

Serum amylase is often raised (up to 10-fold), and non-specific abdominal
pain is common even in the absence of pancreatitis.
Degree of dehydration
e Mild—is hard to detect; it approximates to ~3% weight loss
» Moderate—dry mucous membranes and ¥skin turgor: ~5%
 Severe—sunken eyes and Ycapillary refill time: ~8%.
Overestimation of dehydration is dangerous—»-don't use an estimation of
greater than 8%. NB: 8% dehydrated = water deficit of 80mL/kg.

Calculating fluid requirement in pka

Hourly rate = (48h maintenance + deficit (never use more than 10% deficit) -
fluid already given) + 48

The BPSED* suggests the following maintenance requirements based on
weight (different from standard ApLs rates):

<129kg  80mL/kg/24h
13-199kg  65mL/kg/24h
20-349kg  55mL/kg/24h
A 20kg 6-year-old boy who is 8% dehydrated, and who has already had 20mL/
kg of saline will require:
(48h maintenance + deficit - fluid already given) +48
~ 55mL x20kg 2 (as 48h) + (80mL/kg x 20kg) - (20mL x 20kg) + 48
~ (2200mL +1600mL-400mL) +48
~ 3400mL+48=71mL/h

35-59.9kg
>60kg

45mL/kg/24h
35mL/kg/24h

35 Guidelines for the management of pka in children, British Society for Paediatric Endocrinology and
Diabetes (Bspep) 2009—available at: www.bsped.org.uk/clinical/docs/DKAGuideline.pdf. These have been
endorsed by NICE.

36 Because thrombotic complications are rare, heparin isn't usually needed and is not recommended as
part of standard therapy, but see brighton-healthcare.nhs.uk/diabetes/newpagel7.htm*** se: thrombotic
thrombocytopoenia.**?

37 Note that pooling of KCI and insulin may cause uneven delivery in some 1v1 containers, so repeated
mixing may be needed.**
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»»Poisoning: general points

Most commonly seen between age 2-3yrs (accidental). Consider if this could
be a suicide attempt in older children. Determine what, how much and when
poison was ingested; the number of tablets dispensed is often given on the
pack—count how many are left and consider the maximum dose that could
have been taken. Ask if other medicines/chemicals are kept in the same place
and could the child have taken more than one poison? Was this child playing
with any others? If so, they too may have shared some of the poison. If the
tablets are from an unlabelled box, the dispenser may have records and be able
to name the tablets; to help identify medication from loose tablets brought
in by parents use sites such as www.drugs.com/pill_identification.htmi—this is usa
based—your hospital may subscribe to a equivalent local system. Once the
poison has been identified consult TOXBASE (www.toxbase.org) ot local equivalent.

»Contact a National Poisons Information Service (nP1s, eg 0844 892 0111 in uk).
Examination Look for signs of toxidromes (see Box). Ensure complete set of
vital signs are obtained. Note acs and pupils.

Principles of management

* As always: ABc is your priority. Also check blood glucose.

« Consider intubation if ccs <8, or respiratory failure; if 6cs 8-14 consider oral/
nasopharyngeal airway (caution if vomiting) and put in recovery position.

* Maintain Bp; correct hypoglycaemia; monitor urine output.

* Baseline studies may include: FBc, U&E; glucose; EcG.

* Do a blood gas: a metabolic acidosis with an increased anion gap can be due
to drugs such as metformin; alcohol; ethylene; toluene; cyanide; isoniazid;
iron; aspirin; paraldehyde or other causes (pka; lactic acidosis).

e Certain drugs can be measured in serum—so test for paracetamol; ethanol;
methanol; ethylene glycol; salicylates; iron; anti-convulsants; lithium; digox-
in; theophylline; carboxyhaemaglobin if these are suspected.

* The mainstay of care is supportive management.

 Consider gastric decontamination—discuss with a toxicologist.

e Ipecac syrup, or any form of forced vomiting, is no longer recommended.**
Activated charcoal is controversial as there is no evidence it improves
clinical outcome.s Tt is most effective if given within 1h of ingestion.
Concerns exist about the risk of aspiration of charcoal if the patient
vomits (increased in hydrocarbon poisonings) or becomes drowsy. Avoid
with lithium, alcohol, cyanide, iron ingestions or rapid acting ingestions.*®
Cathartics and gastric lavage are virtually never indicated.“* i Whole-
bowel irrigation should not be routinely used, but it may be of benefit in
sustained released ingestions. Only use after consulting np1s or if specifically
recommended in TOXBASE.{

* Determine if a specific antidote is available (see 'Specific antidotes' and
p192-3).

Specific antidotes

* Beta-blockers: Cause hypotension, bradycardia, heart block and heart
failure. Monitor Ece; atropine 40mcg/kg 1v for bradycardia, then glucagon
(50-150mcg/kg 1v + infusion of 50mcg/kg/h in 5% glucose). Consider adrena-
line or dopamine infusions.

* Carbon monoxide: High-flow oxygen and mannitol for cerebral oedema. Se-
vere cases may benefit from hyperbaric oxygen therapy.

* Digoxin: Atropine is used if bradycardic. Digoxin specific antibody (Digib-
ind®) is used in those with severe dysrhythmias/hyperkalaemia.

 Opioids: Use 1v naloxone 10mcg/kg; if no response try 100mcg/kg (max 2mg).
An infusion may be required.

* Methanol/ethylene glycol: Fomepizole.*** Contact poisons unit promptly.

o Sulfonylureas: ?Try octreotide.*> Other antidotes: oHcm p852.



www.drugs.com/pill_identification.html

Toxidromes

 Opioid—eg morphine, codeine, methadone, oxycodone, heroin—bradycar-
dia, hypotension, decreased respiratory rate, and pin-point pupils.

e Cholinergic—eg organophosphates; pilocarpine—(bumseLLs): Diarrhoea;
Urination; Miosis; Bradycardia; Emesis; Lacrimation; Lethary; Salivation.

e Anticholinergic—eg antihistamines, tricyclic antidepressants, deadly
nightshade, atropine—these patients are Hot as a hare, Red as a beet, Dry
as a bone, Blind as a bat, and, Mad as a hatter—with hyperthermia, facial
flushing, dry skin, dilated pupils, and delirium. They also have tachycardia
and urinary retention.

e Sympathomimetic—eg cocaine, amphetamines, pseudoephedrine—patient
is tachycardic, hypertensive, hyperthermic and has dilated pupils. Risk of
seizures.

Iron poisoning
Tron is a common childhood poison. It is absorbed as Fe?*, oxidized to Fe**
and bound to transferrin. Toxicity occurs when transferrin binding capacity is
reached.

Identify the exact preparation, as formulations contain different amounts of
elemental iron. A 200mg FeS0O, tablet contains ~65mg elemental iron. 125mg/
mL FeSO,4 drops contain 25mg iron/mL. A 300mg ferrous fumarate tablet may
contain 100mg of iron (depends on brand), whereas a 300mg ferrous gluconate
tablet may only contain 35mg iron. Expect mild toxicity at doses of >20mg/
kg of elemental iron. Mod-severe toxicity occurs with doses of >60mg/kg.**+2

Presentation Patients may have ingested tablets, liquid, or multi-vitamins
containing iron. He may present with nausea, vomiting, haematemesis, diar-
rhoea, altered mental status, or hypotension. Between 6-12 hours there may
be a phase of apparent improvement. Between 12-24 hours cardiovascular
collapse and massive a1 bleeding can occur. Severe metabolic acidosis may
develop as each Fe**ion combines with water to produce 3H* and FeOH?>. Renal
and hepatic failure may ensue. Hepatotoxicity is a marker of severity and is a
common cause of death. Survivors may develop pyloric strictures after 4-6
weeks secondary to scarring. Tests: Baseline blood gas, serum iron concentra-
tion, U&E, FBC, glucose. Tron levels at 4-6h help determine level of severity. Lev-
els of <350mcg/dL (~60pmol/L) are associated with minimal symptoms. Levels
>500mcg/dL (~v90pmol/L) are associated with serious toxicity. An abdominal
x-ray may show tablets within the gut and reveal a bezoar (a mass within
the gastrointestinal system). »In severe toxicity do not wait for tests: start
desferrioxamine.

Management

 Obtain expert help as this is one of the few instances when gastric lavage/
endoscopy to remove tablets in the stomach may be recommended.

e Activated charcoal is not given as it has no effect on iron absorption.

* Whole-bowel irrigation may help (esp. in slow-release preparations).*>

e Supportive care—1v fluids and sodium bicarbonate to correct acidosis.

e Chelation with 1v desferrioxamine (5-15mg/kg/h—start at higher dose then
reduce after 4-6h—max 80mg/kg/24h). Therapy should be stopped when the
acidosis improves. It is rarely required for >24h. Use of desferrioxamine leads
to orangey-red urine which demonstrates that free iron has been bound to
the desferrioxamine. It is also associated with hypotension, rashes, pulmo-
nary oedema, and acute respiratory distress syndrome.

* Haemofiltration has been used in children, in combination with desferriox-
amine to rapidly reduce iron levels.**
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Salicylate poisoning

The most common salicylate is acetylsalicylic acid, ie aspirin, which is not
recommended in children <16y due to its association with Reye's syndrome
(p652). Choline salicylate is found in Bonjela® for adults. Since 2009, Bonjela
teething gel® in the uk has used lidocaine as its active ingredient, however
Bonjela teething gel® in other countries (eg Australasia) continues to con-
tain choline salicylate (8.7%) and there are reports of toxicity in children.®
Methyl salicylate is found in oil of wintergreen (98%). As little as 3mL can be
fatal in children.®® Methyl salicylate is also found in muscle rubs such as Ben-
gay®, Deep Heat® and Tiger Balm® (~15-40%). Presentation Toxicity occurs at
~100mg/kg aspirin. Early signs include tinnitus and hearing loss. Stimulation of
respiratory centres leads to tachypnoea and a respiratory alkalosis. Interfer-
ence with aerobic metabolism leads to the metabolic (lactic) acidosis which is
characteristic of salicylate poisoning. cr irritation (nausea, vomiting, abdomi-
nal pain is common). Central effects lead to agitation, delirium and seizures.
Rhabdomyolysis, pulmonary oedema and electrolyte disturbances may also
occur. Tests Blood gas; FBc; U&E, glucose. Salicylate levels are best obtained at
6 hours (reflects a peak level) however, do an initial level to confirm diagnosis,
and then levels every 2h to confirm levels are decreasing—enteric coated (ec)
preparations can lead to delayed absorption. Large bezoars of c aspirin may
be seen on x-ray. Management Resuscitate with boluses of 10-20mL/kg of
0.9% saline. Correct hypoglycaemia. Potassium may be needed as hypokalae-
mia is common. Serious poisoning is indicated by levels >2.5-3.6mmol/L—con-
sider urinary alkalinization with 1v sodium bicarbonate to enhance elimination
(under expert guidance in 1Tu). Activated charcoal is effective in adsorbing as-
pirin, but as patients are liable to vomit or experience $6cs consider intubating
first and using a NGT. Repeat doses can be given. Haemodialysis is the definitive
treatment: use when evidence of end-organ injury*?’ (seizures, severe acidosis,
rhabdomyolysis, renal failure, pulmonary oedema). Seek expert help.

Paracetamol (acetaminophen) poisoning

Refer to Toxbase (www.toxbase.org). The therapeutic dose is 15mg/kg. Hepa-
totoxicity can occur if 275mg/kg ingested. The initial features are nausea and
pallor. Hepatic enzymes rise after ~24h. Jaundice and an enlarged, tender liver
occur after 48h. Hypoglycaemia, hypotension, encephalopathy, coagulopathy,
coma may also occut.

Management of single oral paracetamol overdoses

o If you are certain the ingested paracetamol is <75mg/kg in a child, then man-
agement may be safely done at home after addressing risk of self harm.##

* Admit those ingesting >75mg/kg (or an unknown amount) and do a serum
paracetamol concentration at =4h post ingestion, with venous gas, U&E, FBc,
LFTs and clotting. If presenting <1h, and >150mg/kg of tablets ingested, and
no contra-indication (eg vomiting; Yccs), give activated charcoal.*>

» Consult the nomogram on p193 (fig 2.20). If plasma paracetamol level is above
the line, or the patient has an abnormal INR, ALT or creatinine, treat with ace-
tylcysteine (NAC).

 The initial dose is 150mg/kg in up to 200mL (depending weight; see BnF) of 5%
glucose infused over 1h, followed by 50mg/kg 1vi over the next 4h, and 100mg/
kg 1vi over next 16h. It is very effective in preventing liver damage if given <8h
after overdose.

 Patients with a delayed presentation (>15h) or in whom a staggered inges-
tion =24h, or uncertain timing, should have acetylcysteine started immedi-
ately if ingested dose is >75mg/kg, or dose is unknown.

e Consider the cause. All deliberate overdoses need psychiatric evaluation,
preferably by Child and Adolescent Mental Health specialists. Causes may



be extremely complex and deep-seated: although the patient may claim a [pkk]
seemingly superficial cause, this may be hiding deep social or psychiatric
pathology.
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Fig 2.20 Paracetamol overdose treatment nomogram. -

With permission from The Royal College of Emergency Medicine: www.rcem.ac.uk/Shop-Floor/
Clinical%20Guidelines/College%20Guidelines/Paracetamol%200verdose.

Further reading
The Royal College of Emergency Medicine (2012). Paracetamol Overdose in Adults and Children.

www.rcem.ac.uk/Shop-Floor/Clinical%20Guidelines/College%20Guidelines/Paracetamol %20
Overdose

Information relating to all poisonings: www.toxbase.org (will require an institutional login)
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Acute lymphoblastic leukaemia (ALL)

ALL is the commonest (80%) childhood leukaemia (~v500 cases/yr™); it is a ma-
lignant disorder of lymphoid progenitor cells. Other forms: oHem p346-53. Peak
age is 2-6years, with a second peak >50y. Incidence is greater in white chil-
dren than in black children. Causes Precise cause is unknown. There are ge-
netic associations: ALL is concordant in ~25% of monozygotic twins; individuals
with trisomy 21 have a 4-fold increased risk (also increased risk in Bloom's
syndrome, ataxia-telangectasia). Chromosomal translocations such as t(12;21)
resulting in the TEL-amL fusion gene are associated with 30% of cases (only
present in 1% of the general population). t(9;22)—the Philadelphia chromo-
som—occurs in 15-30% (mostly adults) and is associated with a poor progno-
sis. Environmental risk factors which have been implicated include prenatal
exposure to x-rays; in utero exposure to infection, delayed postnatal exposure
to infection, and environmental radiation. -+

Classification wHo classifies ALL into either B lymphoblastic leukaemia or T
lymphoblastic leukaemia.** Prior to 2008 the term pre-B-cell ALL was used to
distinguish 8 lymphoblastic leukaemia from mature B-cell ALL which is termed
Burkitt lymphoma/leukaemia.

Presentation Pancytopenia (pallor, infection, bleeding), fatigue, anorexia, fe-
ver, bone pain. Painless lumps in neck, axilla, groin. The period before diagnosis
is often brief (2-4 weeks). Cranial infiltration may lead to cns effects, eg cranial
palsies. Testicular infiltration can lead to orchidomegaly.

Tests Bloods: wect, 4 or «. Normochromic, normocytic anaemia + plateletsd,
uratet, LoHt. Marrow: 50-98% of nucleated cells will be blasts. csF: Pleocytosis
(with blast forms), protein t, glucose 4. Cytogenetic analysis: 80% will have
genetic abnormalities at diagnosis. cxgR: May show mediastinal mass.
Prognosis depends on clinical signs, biologic features of lymphoblasts and
response to induction chemotherapy. Based on these features patients can
be stratified into 4 risk categories. Standard risk: Patients are aged 1-99yrs,
have wce of <50x10%/L; lack unfavourable cytogenetic features, show a good re-
sponse to initial chemotherapy and have <5% bone marrow blasts by 14 days
and <0.01% blasts by 28 days. Low risk: These patients meet the standard risk
criteria and have favourable genetics, such as trisomy 4,10 or 17. High risk: Pa-
tients do not meet standard criteria or have extra-medullary involvement (eg
brain/testis). Very high risk: Have unfavourable genetics, such as the Phile-
delphia chromosome, hypodiploidy—or poor response to initial chemotherapy.
Event-free survival at 5yr is 95% in the low risk group; 30% in the very high
risk. Infant leukaemia has the worst outcome: 20%. Overall survival is 80%.
Treatment of ALL typically has 3 phases: Induction therapy: 3-drug induction
over 4 weeks (eg vincristine, dexamethasone,** L-asparaginase) + intrathecal
(1) therapy (methotrexate * cytarabine + hydrocortisone) results in remis-
sion of >95%. High-risk patients may get a further agent eg daunorubicin.**
~2% die of infection. Consolidation phase: Cranial irradiation if known cns
disease. Further chemotherapy (eg cyclophosphamide; cytarabine; mercap-
topurine). Maintenance phase: For ~2%yrs (daily mercaptopurine + weekly
methotrexate + vincristine/steroid pulses). 3-monthly intrathecal drugs.
Complications »»Neutropenic sepsis: See Box. Co-trimoxazole prevents
pneumocystosis. Revaccinate (1 dose of each type, p151) 6 months after chemo-
therapy (as vaccine-specific antibody4).** Hyperuricaemia: From massive cell
death at induction: pre-treat with t fluid intake + allopurinol. Poor growth:
Monitor carefully.®* Cancer elsewhere: Risk of cNs tumours or a 2nd leukae-
miais 3%.

Relapses: Consider FLAG,® clofarabine,”” or marrow transplant; consider if risk
1, eg wee >200x10%/L, MLL gene rearrangement, B-cell ALL with t(8;14).6% ‘&
Tyrosine kinase inhibitors (eg imatinib) are used in children with t(9:22).



Pitfalls »Ignoring quality of life; eg most cytotoxics may be given at home.
*Omitting to examine the testes (»a common site for recurrence). e Thio-
purine methyltransferase deficiency may cause fatal myelosuppression (?do
pre-treatment pharmacogenomic analysis).*° e Inappropriate transfusion (leu-
kostasis, oHem p346, if wee >100x10%/L).4 o se of chemotherapy. NB: ondanse-
tron is better than other anti-emetics.

»» Febrile neutropenic patients who may be septicaemic
(eg from an infected venous catheter)

Suspect infection when untoward events happen in a neutropenic patient
(wee <2x10%/, or neutrophils <1x10%/1). Do T° often; brief rises to <38°c may
be ignored if the child is well but most would send cultures and treat early
because the risk of overwhelming sepsis is so great. Emphasize to the par-
ents and child the importance of swift routes to hospital. Take blood cultures
and msu; swab all orifices. Do FBc, crp & serology. Get help from your senior
and a microbiologist; follow local protocols.

Likely organisms In one uk study, blood cultures were +ve in 30%. Gram-
positive organisms predominated (80%) and most were coagulase-negative
staphs. 6% were Gram-negative isolates and <1% fungal.*

Blind treatment Use local protocols piptazobactam (eg Tazocin®)*: + gen-
tamicin® or imipenem (fteicoplanin)—the broadest-spectrum p-lactam* an-
tibiotic, which may have advantages over cephalosporins if an anaerobe such
as Bacteroides is suspected (NB: imipenem is not indicated in cns infections).*s
Tazocin® (for example) = piptazobactam = piperacillin + tazobactam 1v
over 3-5min or 1vi: 1 month-18yrs: 90mg/kg/6h, max 4.5g/6h. (The neonatal dose
is 90ma/kg/8h.)

Gentamicin Child 1 month-12yrs: 2.5mg/kg/8h. 12-18yrs 2mg/kg/8h.

Imipenem Dose in children <40kg: 15mg/kg/6h max 2g/24h. Heavier chil-
dren have the adult dose: 250-500mg/6h (less sensitive organisms: up to
25mg/kg/6h 1vi; max, eg 1g/6h). Check usk. If creatinine clearance <70mL/
min, Ydose frequency (see Data sheet). N8: do not use 1m formulations 1v (1m
formulations are not for use in children). If blood culture does prove +ve, ei-
ther change imipenem after microbiological advice, or continue it for 5 days,
if he has been afebrile for >24h. If blood cultures are -ve, give for a few days
and send home when well and afebrile for >24h. se: (It is usually well-tol-
erated.) Thrombophlebitis, anuria, polyuria, seizures (eg in ~2%), confusion,
psychic disturbance, encephalopathy, vertigo, tinnitus, transient hearing loss,
8P4, pruritus, taste perversion, pseudomembranous colitis; arthralgia; eosin-
ophilia; weed; Hbd; LT, There are few clinically important drug interactions,
eg seizures if co-therapy with ganciclovir.*

Meropenem is preferred in some units (unlicensed; more active against
most Gram -ves than imipenem but is less active against most Gram +ves).*’
Dose: 1 month to 12yrs: 10-20mg/kg/8h 1vi over 5min. Over 50kg weight:
adult dose (eg 1g/8h 1vi). se: p&v (eg antibiotic-associated colitis); abdominal
pain; LFTt; plateletsd; partial thromboplastin timed; +ve Coombs’ test; eosino-
philia; weed; headache; paraesthesiae; rash; pruritus; fits (rare).*
Teicoplanin For blind treatment of the worst infections, consider adding this
to imipenem. Dose: 10mg/kg/12h 1v for 3 doses, max 400mg, then 6mg/kg/24h
(max 400mg); neonates: 16mg/kg on day 1, then 8mg/kg/day). se: (few): head-
ache; weel; platelets 4/1; LFTt; allergy (rare). No major interactions.*

If fever persists and blood cultures remain -ve ask: Is aciclovir indicated?
Is a fungus possible? For amphotericin see spc/data sheet & oHcm p168.

38 FLAG = Fludarabine, cytarabine (Ara-C), and G-CSF (recombinant human granulocyte-colony stimu-
lating factor); clofarabine; it is non-standard.=*! A novel alternative is myeloablative chemotherapy and
radiation followed by infusion of umbilical cord blood saved after delivery for this kind of eventuality.*
39 Named for the 5-lactam ring in their structure. Examples: penicillins, cephalosporins, etc.
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Anaemia

The clinical problem You have the results of a full blood count, showing anae-

mia (Hb <110g/L, p220, the wHo criterion). How should you proceed?

1 Take a history (include travel, diet, ethnic origin); examine the child.

2 mcv <70fL: ?1pa/iron deficiency anaemia (poor diet, poverty, bleeding, sto-
matitis, koilonychia) or thalassaemia (Mediterranean/se Asia areas, short
stature, muddy complexion, icteric sclerae, distended abdomen - hepato-
splenomegaly, bossed skull, prominent maxillae, from marrow hyperplasia).

3 mcv >100fL: suspect folate (malabsorption; phenytoin), 481 (breast milk from
a vegetarian, dintrinsic factor, malabsorption), or haemolysis. Signs of Biod:
poor feeding, late milestones; odd movements; microcephaly, failure to thrive.

4 mev 81-97fL (normocytic): suspect haemolysis, or marrow failure (transient,
after infections, or thyroid, kidney, or liver failure, or malignancy). Causes of
aplasia: chloramphenicol; Diamond-Blackfan (p640); Fanconi's anaemia (p644).

5 wee/differential abnormal? Eosinophilia + anaemia + tropics ~ hookworms.

6 Severe tropical anaemias (eg Hb <50g/L): malaria; bacteraemia (eg nonty-
phoid salmonella®®); worms; Hv; Bio¥; GepPY; iron deficiency; sickle cell anaemia.

7 Next look at the Esr and crp. This may indicate some chronic disease.

8 Film + reticulocyte count + thick film for malaria. Hypochromic microcytic RBcs
~1pA; target cells = liver disease or thalassaemia; ferritin for 1pa; sickling tests
+ Hb electrophoresis for thalassaemia & sickle-cell anaemia; Bi; red cell folate.

9 Prevention: no cows’ milk if <lyr; if formula-fed, use iron-fortified; wean at
4-6 months. Adequate vitamin c intake; iron supplements if premature.

Iron deficiency anaemia (~26% of infants, worldwide;** peak age ~18

months) this is despite fortification of, formula, breakfast cereals and noodles

etc.*® Iron-deficient babies are less happy than others, with $psychomotor
development and poor cognition.*¢ In the uk, dietary causes are common, eg
poverty, lack of education, or coeliac disease. In recurrent 1pa, suspect bleeding

(eg Meckel's diverticulum, p65l1, or oesophagitis). . Ferrous fumarate syrup

(140mg/5mL), 0.25mL/kg/12h po (if <12yrs old (max. 20mL), or Sytron®. If poor

compliance, try Tron Spangles which can be poured into yoghurt or ice cream.

Warn of the dangers of overdosage, p191. Aim for Hb rise of >10g/L/month. In

many places, the Ist step is de-worming.

Haemolysis Is malaria or sickle-cell disease possible? Get help, and try to

provide the expert with sufficient information to answer these 4 questions:

1 Any evidence of trRBc production? (Polychromasia, reticulocytosis.)

2 Is there decreased Rrec survival? (Bilirubin t, haptoglobins 4.)

3 Is there intravascular haemolysis? (Haemoglobinuria.)

4 Ts there an inborn error of metabolism (eg cePp deficiency), spherocytosis,
or is the defect acquired (usually with +ve Coombs’ test)?

Hereditary spherocytosis is the main cause of haemolysis in north European

children (mainly autosomal dominant; spontaneous mutations in 25%). It is

often mild; parvovirus B19 infection can trigger transient severe anaemia. Flow
cytometric analysis of eosin-5-maleimide (EmA) binding to red cells, and cryo-
haemolysis test have replaced osmotic fragility tests.*” Splenectomy leads
to trRec survival and is sometimes indicated; gallstones may occur in the 1st
decade, and if symptomatic cholecystectomy + splenectomy may be needed.**

Sickle-cell disease: orcm p334. Hydrate and give O,. Pain relief: \Warmth, hydration,

ibuprofen 10mg/kg/8h po,”®' £ morphine sulfate solution, load with 0.4mg/kg po,**

then 0.3mg/kg/4h + mst® 1-1.5mg/kg/12h'™ for background analgesia; this may
be preferred to vi morphine, eg 0.1mg/kg (+lactulose 2.5-10mL/12h po £ senna).

Patient-controlled analgesia: Morphine Img/kg"®" in 50mL 5% glucose at ImL/h

with self-delivered extra boluses of ImL as needed; do respiration & sedation score

every %h + Sa0 if chest or abdominal pain.**g. Deferasirox (eg Exjade®) is a

good but expensive oral iron chelator; needed if many transfusions are used.



Iron deficiency without anaemia

»Don't think that if a child is not anaemic he is not iron deficient. cns iron
levels fall before rec mass. If in doubt, check ferritin. Treating low ferritins
may improve: e Memory eLassitude ¢Developmental delay eSleep ¢ Mood
e Cognition—in toddlers and adolescent girls, facing demands of puberty
and menstruation. NB: pica (eating dirt, p210) is a sign of iron deficiency.

Purpura: 2 questions: - Is the child ill? - What is the platelet count?

o If ill & platelets V: Meningococcal septicaemia (»ceftriaxone, p202),
leukaemia, or disseminated intravascular coagulation (check a visual
non-automated blood film & wece, discuss with lab). Haemolytic uraemic
syndrome (pl76).

o If ill & platelet count < or t: Viruses eg measles; enteroviruses (95% pe-
techial rashes will be viral);*? vasculitis (Kawasaki, p646; plateletst);** sBe.
Meningococcal septicaemia less likely.

o If well(ish) & platelet count < and no history of trauma: Hsp (below).

o If well & platelet countl consider idiopathic thrombocytopenic purpura
(rarely, Wiskott-Aldrich syndrome, p655, or aplastic anaemia). NB: vomit-
ing or coughing can cause petechiae in superior vena cava distribution.

Henoch-Schanlein purpura (Hsp) is an acute immune complex-mediated
vasculitis. Most patients have a antecedent upper respiratory tract infec-
tion. Purpura (purple spots/nodules not disappearing on palpation), arthri-
tis/arthralgias (74%)—often knees/ankles—and abdominal pain (51%) are
the classic triad. d:@x1.3:L.4* Other signs: Renal involvement (54%; severe
nephropathy in 7%, acute renal insufficiency in 2%), scrotal oedema (13%),
and intussusception (0.6%). Tests: Esrt (57%), 1gAt (37%), proteinuria (42%)
AsO titrest (36%). Check U&E & BP. Steroids may help resolve abdo pain,* but
role in prevention of chronic kidney disease is less clear.*® Most recover in 2
months. Recurrences, verified in 35%, correlate with tesr.

Complications (worse in adults): massive a1 bleeds, ileus, haemoptysis (rare),
and acute renal failure (rare). One option in HsP nephritis (not usually needed)
is high-dose steroids + cyclophosphamide; this decreases proteinuria (a risk
factor for renal insufficiency in Hsp).*” Chronic renal failure occurs in 5%.

Idiopathic (immune) thrombocytopenic purpura (1Tp) is most common
acquired bleeding disorder in childhood. 1P has acute and chronic forms.
Presentation: Acute bruising, purpura, and petechiae. Usually a history of
recent URTI or gastroenteritis. May follow cmv, EBv, parvovirus, varicella zoster,
or live virus vaccine (eg Mmr/rubella). If there is significant mucosal bleeding,
or lymphadenopathy, hepatosplenomegaly, or pancytopenia, another
diagnosis is likely. Tests: Isolated thrombocytopenia (<20x10° in 80%); do a
film to ensure no other abnormalities. Marrow is unnecessary, unless:“s
e Unusual signs are present, eg abnormal cells on a film, lymphadenopathy.
« Platelet count is not rising after ~2 weeks.
e Treatment is contemplated with steroids or immunoglobulin—may de-
crease period of profound thrombocytopenia.
Intracranial haemorrhage occurs in <1% (mortality is 50%)*°—do cT if there
is headache or cns signs. Natural history: Most can be managed at home.
Gradual resolution over ~3 months for 80% with or without therapy. 20%
become chronic (>6 months); the chronic form is compatible with normal
longevity, and normal activities, provided contact sports are avoided.
R: Admit eg if: eUnusual features, eg excessive bleeding. e Life-threat-
ening bleeding requires platelet transfusion. Splenectomy is considered for
chronic 17P and failure of treatment. Rituximab?® and anti-o* (p1l) reduce
the need for splenectomy.

40 Rituximab can induce remission in ~30%.*° se: T°t, pruritus, throat tightness, serum sickness.
41 Anti-D: a single dose of 50mcg/kg 1v 1 platelet count to =20x10%/L in 70% of children within 3 days.*
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Synonym: primary hypogammaglobulinaemia
(not secondary to protein-losing enteropathy,
chronic lymphatic leukaemia, or myeloma).
Bruton's agammaglobulinaemia was the first
immunodeficiency syndrome to be described.*?

Essence Antibodies (that are produced by B
lymphocytes) can kill pathogens by binding to
target antigens and activating complement
system or facilitating their uptake by phagocyte
cells. They can also neutralize the toxins secreted
by the pathogens. Disorders of B cells increase
susceptibility to infections by encapsulated bac-
teria, but not (usually) viral or fungal infections.
Most are recessive, eg caused by mutations in
genes on autosomal or x chromosomes.*”?

Typical signs

* Frequent infections

* Bronchiectasis

 Chronic sinusitis

* Failure to thrive

*Nodular lymphoid hyperpla-
sia (gut)

* Absent tonsils

* Enteropathy

* Hepatosplenomegaly

* Anaemia

 Arthropathy

* Lymphopenia

* Serum total proteind
(albumin; immunoglobulins
are missing)*”?

The patient When the signs in the miniBox are unexplained, refer to an immu-
nologist, to assess antibody responses to protein and carbohydrate antigens,
measure 1g6 subclasses, specific antibodies to the immunized illnesses, and
count lymphocytes involved in antibody production (cp4, cps, cp19, cp23 +ve lym-
phocytes). Immunoglobulin levels are interpreted by age. There is a role for
watching responses to test vaccinations. Primary immunodeficiency is more
likely if there is a positive family history/parental consanguinity.**

Types of primary immunodeficiency See Box, p199.

Management Aim to include the patient and the family in the process. Treat
intercurrent infections promptly. This may include postural physiotherapy,
and bronchodilators as well as antibiotics. Immunoglobulin replacement
obviates most complications and is best delivered by an immunologist, af-
ter detailed assessment. Many patients can join a self-infusion programme.
Before infusions, exclude active infection (to minimize risk of adverse reac-
tions), and a baseline check of transaminase enzymes, creatinine, and anti-1ga
antibody titres should be done. The dose of v immunoglobulin is determined
by the severity and frequency of infections, and the plasma level of 1g6. Most
receive ~400mg/kg/month (see data sheet/spc, usually as 2 doses, 2 weeks
apart)."#s Have hydrocortisone and an antihistamine at the ready. se: head-
aches, abdominal pain, anaphylaxis, transmission of hepatitis.¢ im immuno-
globulins are not favoured, but the subcutaneous route is being investigated
and appears satisfactory.iZ,o

Complications Chest: Bronchiectasis, granulomas, lymphoma. Gut: Malab-
sorption, giardia, cholangitis, atrophic gastritis, colitis. Liver: Acquired hepati-
tis, chronic active hepatitis, biliary cirrhosis. Blood: Autoimmune haemolysis,
1TP (p197), anaemia of chronic disease, aplasia. Eyes/cns: Keratoconjunctivitis,
uveitis, granulomas, encephalitis. Others: Septic arthropathy, arthralgia, sple-
nomegaly.

Gene therapy Autologous haematopoietic stem cells transduced with the yc
gene can restore immune system in boys with severe combined immunodefi-
ciency. A harmless retrovirus carries the replacement gene, and infects the
stem cells in vitro. When these are replaced in the marrow an immune system
develops within a few months**—obviating the need for intrusive anti-infec-
tion isolation measures and 1v immunoglobulin. It is an alternative to marrow
transplants (eg if no HLA match can be found). There is likely to be a limitation
to initiation of normal thymopoiesis, so do it promptly.

42 T cells & repertoires of T-cell receptors were ~normal up to 2yrs post-op; thymopoiesis is shown by
naive T cells. Antibody production is adequate.



Types of antibody deficiency

19A deficiency (1gal + normal or t levels of other immunoglobulins). Tt is
the most common primary antibody deficiency. Many are asymptomatic. It
may accompany cvip (below). Patients tend to develop respiratory infections
which may lead to bronchiectasis. Gastrointestinal infection (eg giardiasis)
and disorders such as malabsorption, coeliac disease, ulcerative colitis are
associated with 1ga deficiency. Although rare, all blood products/1v immuno-
globulin infusion can lead to severe, even fatal, anaphylaxis due to the pres-
ence of 1gA. Ideally blood products if needed should be obtained from an 1ga-
deficient individual—or washed red cells given. Patients are recommended
to wear a medical alert bracelet because of this.””® Prevalence: Varies with
ethnicity: 1in 143 in Middle East; 1in 875in uk; 1in 18,500 in Japan.*®

Transient hypogammaglobulinaemia of infancy Temporary delay in anti-
body production. Onset: 3-6 months. It is more severe than normal antibody
deficiency that happens at this age. Immunoglobulin levels become normal
by 2-4 yrs. Prevalence: ~1in 10,000.4”°

Common variable immunodeficiency (cvip) (1gcd, 19AY, TgMm variable).
Onset: 2nd to 3rd decade of life. Enlarged tonsils, splenomegaly, gastrointes-
tinal disease, liver dysfunction and cancer (esp lymphoma) may be present.
Prevalence: ~1in 10,000-50,000.

Bruton x-linked agammaglobulinaemia Tyrosine kinase gene mutation
(xq21) causes ¥ immunoglobulins and mature B cells,*! hence t susceptibil-
ity to bacterial (but not viral) infections. Lymphocytes are unable to synthe-
size immunoglobulin. Onset: 3months-3years.*® Also: arthropathy + absent
Peyer's patches, tonsils and appendix. Prevalence: ~1 in 250,000 (the com-
monest inherited antibody deficiency).#* §: Beware septicaemia and cNs
infections (may require interferon alfa and high-dose 1v immunoglobulin).*
After marrow transplantation serum immunoglobin rises to normal levels
over ~3 months.**

196 subclass deficiency There are 1 levels of one or more of 4 subclasses of
19G. Total 196 levels may be normal. 19624 is the most common and often is as-
sociated with 19ad, and ataxia-telangiectasia.

Severe combined immunodeficiency (scip) T-cell dysfunction usually
causes combined immunodeficiency as T cells are necessary for B-cell differ-
entiation. Onset: 1-3 months. Patients are susceptible to all types of bacte-
rial, viral, fungal, and protozoal infections. Treatment: Stem cell transplant.
Prevalence: ~1in 50,000-75,000.%3
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»»Raised intracranial pressure

Causes Meningoencephalitis; head injury; subdural/extradural bleeds (abused?);
hypoxia (eg near-drowning); ketoacidosis; tumours; thrombosis;** Reye's (p652).
Signs Listless; irritable; drowsy; headache; diplopia; vomiting; tense fonta-
nelle; level of responsiveness (Children's Coma Scale if <4yrs, see p201, or use
the Glasgow Coma Scale if >4yrs (p722); If unconscious look for: pupil changes
(ipsilateral dilatation); abnormal posturing (decorticate/decerebrate); Cush-
ing's triad (slow pulse, raised Bp and breathing pattern abnormalities) warns
of imminent coning. Chronic: papilloedema and hydrocephalus.

Management ABc is the initial priority. Aim to prevent ischaemia. Help venous

drainage by keeping head in the midline, elevated at ~25°. Give O, if T° >40°c.

Treat hypoglycaemia. Control seizures (p208). »Don’t do L, until cT obtained

and child is intubated. If severe, take to 1TU to monitor 1cp & cerebral perfu-

sion pressure (cpP=mean arterial pressure minus icp; if cep <40mmHg cerebral

ischaemiais likely).

»Intubate. Hyperventilation is no longer recommended.

»Give mannitol 20% eg 2.5mL/kg 1vi over 30min“* or 3% hypertonic saline
(5mL/kg bolus) which may have fewer side effects.*’

»Dexamethasone:if <35kg, 16.7mg 1v (20.8mg if >35kg) then as per BnFe §6.3.2.

»Fluid restriction & diuresis, avoiding hypovolaemia (keep Na* 145-150mmol/L,
osmolarity to 300-310, and cvp to 2-5cmH,0). > Pulse & 8P continuously.

»Send to neurosurgical centre.

Herpes simplex encephalitis (Hse) is the most treatable encephalitis. »Think
of it in any febrile child with focal or general seizures and cns (esp. temporal
lobe) signs + Yconsciousness. Signs are often non-specific.*®* Nasolabial herpes
is often absent. cns deficits may be mild or gross (eg hemiparesis). Tests: cT,
eeG and csF often non-specific (do pcr). MRI is better than ct. B: »Start aci-
clovir. If >12yrs old: 10mg/kg™*/8h by 1v1 over 1h eg for 3wks (20mg/kg/8h in
neonates).® Monitor U&E & urine output; Mortality: ~71%. 60% survive intact.
cns sequelae: Kluver-Bucy syndrome (hypersexuality, rage, visual agnosia);
aphasia;*® amnesia; auditory agnosia; autism.**

Brain tumours »Arrange urgent referral if unexplained headache and/or fo-
cal symptoms, eg progressive weakness or numbness, unsteadiness, difficulty
speaking, or vision changes/vi nerve palsy. % are in the posterior fossa. Con-
sider brain tumours in children with lethargy, behavioural change, visual dis-
turbances, diabetes insipidus (polyuria/polydipsia), growth disturbances (eg
growth failure , delayed/arrested/precocious puberty), nausea £ vomiting.*?
Medulloblastoma: Midline cerebellar embryonal tumour (inferior vermis)
causing 1cpt, speech difficulty, truncal ataxia + falls. g:@~4:1. Peak age: 4yrs.
Seeding is along csF pathways. Rx: surgical resection + radio/chemotherapy.
Brainstem astrocytoma: Most common brain tumour in children. Associated
with neurofibromatosis 1 and prior radiation. Cranial nerve palsies; pyramidal
tract signs (eg hemiparesis); cerebellar ataxia; signs of 1cpt are rare.
Midbrain and third ventricle tumours may be astrocytomas, pinealomas or
colloid cysts (cause posture-dependent drowsiness). Signs: behaviour change
(early); pyramidal tract and cerebellar signs; upward gaze defect.
Suprasellar gliomas: Visual field defects; optic atrophy; pituitary disorders
(growth arrest, hypothyroidism, delayed puberty); diabetes insipidus (p1). Cra-
nial o1 is caused by Apk4, so that there is polyuria and low urine osmolality
(always <800mosmol/L) despite dehydration.

Cerebral hemispheres: Usually gliomas. Meningiomas are rare. Fits are
common. Signs depend on the lobe involved (oHcm p503). Tests: MRI/CT *
EEG. Options: Excision if possible; csF shunting; radiotherapy; chemotherapy
alone.**

43 Venous sinus thrombosis riskt if: infection; perinatal problems; blood dyscrasias. Signs: $consciousness
(50%), papilloedema (18%), cranial nerve palsy (33%), hemiparesis, hypotonia. Thrombolysis may be needed.**



Other space-occupying lesions Aneurysms; haematomas; granulomas; tub-
erculomas; cysts (cysticercosis); »-abscess: suspect if 1cpt; T°t; weet. Get help.

Children’s coma scale (An objective record of coma level to help quantify
prognosis and monitor progress.) Use if <dyrs; if >4, use Glasgow scale, p778.

 Best motor response (6 grades, quantified in the following blue numbers):

6 Carrying out a request (‘obeying command’): Moves to your request.

5 Localizing response to pain: Put pressure on the patient's finger nail bed
with a pencil or sternal pressure: purposeful movements towards chang-
ing painful stimuli is a ‘localizing’ response.

4 Withdraws to pain: Pulls limb away from painful stimulus.

3 Flexor response to pain: Pressure on the nail bed causes abnormal flexion
of limbs—decorticate posture (indicative of damage to cerebral hemi-
spheres, thalamus, internal capsule or midbrain) .

2 Extensor posturing to pain: The stimulus causes limb extension (adduction,
internal rotation of shoulder, forearm pronation; decerebrate posture from
brainstem damage).

1 No response to pain: Score best response of any limb.

e Best verbal response (5 grades) If intubated can the patient grimace?

5 Orientated: smiles, is orientated to sounds, fixes and follows objects.

4 Crying but consolable (or interaction odd/inappropriate)

3 Inconsistently consolable (or moaning)

2 Inconsolable crying (or irritable)

1 No response.
e Eye opening (4 grades)

4 Spontaneous eye opening.

3 Eye opening in response to speech: Any, not just a request to open eyes.

2 Eye opening to response to pain. Pain to limbs as above.

1 No eye opening.
Add the score in the 3 areas. Eg: no response to pain + no verbalization + no
eye opening = 3. As a rule of thumb, <8=intubation needed; 4-8 ~ intermediate
prognosis; 3 = bad prognosis. An alternative (and easier) scale is aveu: Alert;
responds to voice; responds to Pain; unresponsive.

In children we modify migraine criteria to include moderate to severe bilateral
or frontal headache lasting 1-48h with nausea/vomiting + any 2 of: photophobia,
phonophobia (vertigo and abdo pain also occur), sometimes heralded by visual
or sensory aura. The headache is aggravated by routine physical activity. If the
headache occurs daily, use the term chronic daily headache and manage ac-
cordingly. (See oHcm pd62.) Prevalence 5% (10% in adolescence). Triggers Diet,
dehydration, overtiredness and stress. Drugs (as early as possible in an attack);
paracetamol (pl43); ibuprofen 10mg/kg Po (see pl43).*s Domperidone treats
the nausea. If this fails and over 12yrs, try sumatriptan,* eg if weight >30kg.**
Prophylaxis If migraine is disrupting social activity or schooling on a regular
basis, consider starting prophylaxis. Avoid triggers and get enough sleep. Evi-
dence for what works is poor.*” Start with a 3 month trial of pizotifen, and if
this fails, propranolol. Amitriptylline may also help. Non-drug treatments Re-
laxation training, biofeedback, self-hypnosis, and guided imagery have a role.*®
Signs for prompt referral:

» Headaches of increasing frequency or severity, or if aged <éyrs.

 Headache unrelieved by paracetamol or ibuprofen.

e Irritable; loss of interest/skills; slowing of physical or cognitive development.
» Head circumference above the 97th centile, or greatly out of line.

Other causes of headache Viruses; meningitis; sinusitis (frontal sinus not de-
veloped until >10yrs); hypertension (always do Bp), stress, behavioural.
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Encephalitis

Signs Flu-like prodrome, consciousnessd; odd behaviour; vomiting; fits; 1°1;
meningism. Infective causes: include Hsv (»aciclovir, p200); mumps (ask
about parotiditis/testicular pain); varicella zoster (recent chicken pox?); rabies
(dog-bite abroad); parvovirus (slapped cheek syndrome), immunocompromise
(cMmv, EBV, HHV-6); influenza; toxoplasmosis; T8; mycoplasma; malaria (if a possi-
bility do a thick blood film and enlist specialist help, oHcm p394); dengue; Rick-
ettsia; Lyme disease.*” Do csF PcR; test stool, urine, and blood. Non-infective
differential: hypoglycaemia; bka; kernicterus (pl15), hepatic failure (eg Reye's
syndrome), lead or other poisoning, subarachnoid haemorrhage, malignancy,
lupus.>® Investigations: csF mcas and Pcr; bloods, stool (enteroviruses), urine

»Prolonged fevers—consider: endocarditis; Still's (p654); malignancy.

Suspect this in any ill baby or child (apLs and nice guidelines). Symptoms may
be subtle, especially in infants—irritability, abnormal cry, lethargy and diffi-
culty feeding. Signs include fever, seizures, apnoea, bulging fontanelle. »Get
expert help from your senior. If there is any hint of meningococcal disease,
»GIVE IV CEFOTAXIME (200mg/kg/24h 1v/im 6hrly). See Bnre §5.1.2. Sending
blood/csF cultures must not delay this.
Septic signs Commonly present before meningeal signs—include T°t; cold
hands/feet, limb/joint pain, abnormal skin colour, odd behaviour; rash (fig 2.21,
p205; don't expect petechiae with meningococcus); pic; pulset; Brd; RR1.
Meningeal signs Comparatively late, and less common in young children, they
are neither sensitive nor specific**—include stiff neck (unable to kiss knee’; often
absent if <18 months); Kernig's sign (resistance to extending knee with hip flexed);
Brudzinski's sign (hips flex on bending head forward); photophobia; opisthotonus.
Other causes of stiff neck Tonsillitis, lymphadenitis, subarachnoid bleed.
Lumbar puncture May be contraindicated in initial management (see p200); if:
focal signs; pic; purpura or brain herniation is near (odd posture or breathing;
coma scale <13, p201; dilated pupils, doll's eye reflexes, BPt, pulsed, papilloedema).
Preliminary ¢t cannot show Lp will be safe. If in doubt give antibiotics. Tech-
nique: (oHcm p782) Learn from an expert. e Explain everything to mother. « Get
1v access first (if you are doing a procedure bigger than a cannula, you need a
cannula first): acute deterioration is possible. Ask an experienced nurse to posi-
tion child fully flexed (knees to chin) on the side of a bed, with his back exactly
at right angles with it. eMark a point just above (cranial to) a line joining the
spinous processes between the iliac crests. e Drape & sterilize the area; put on
gloves. e Infiltrate ImL of 1% lidocaine superficially in the older child. e Insert
LP needle aiming towards umbilicus. Keep the needle perpendicular to the back
at all times. ¢Catch 4 csF drops in each of 3 bottles for: urgent Gram stain,
culture, virology, glucose, protein (do blood glucose too). ® Do cNs observations
often. After Lp: FBC, U&E, culture blood, urine, nose swabs, stool virology. cre: is it
>20mg/L? cxRr. Fluid balance, TPR & BP hourly.
Treating pyogenic meningitis before the organism is known
»Protect airway; give high-flow Oy; set up 1vr: if in shock give 0.9% saline in
two, 20mL/kg boluses. If persists beyond 2 boluses—give blood as 3rd bolus,
consider intubation. Early inotropes improve outcome in sepsis. Call a paedi-
atric intensivist early.
»Ceftriaxone 50-80mg/kg/day (max2-4g) 1v infusion if >3months-18yrs.
»Cefotaxime 50mg/kg—/12h if <7d; /8h if 7-21d; /6h if <21 days-3months) pLus
amoxicillin/ampicillin p204.
»Dexamethasone (0.15mg/kg/6h 1v eg for 4 days) with 1st antibiotic dose if child
>3months and not meningococcal septicaemia (4 hearing loss in pneumococcal
meningitis but otherwise not clearly beneficial).



»If pre-hernia signs, treat for 1cpt (p200), eg mannitol 20%, 2.5-5mL/kg 1vI.
Treat for cryptococcus if Hiv+ve. After culture, check the minimum inhibitory
concentration (mic) of the antibiotics used to the organism in vitro.
Complications Secondary abscesses, subdural effusion, hydrocephalus, atax-
ia, paralysis, deafness (steroids prevent this), 1a4, epilepsy, brain abscess.

csFinmeningitis Pyogenic  Tubercular Aseptic Normal range
if>1 monthold

Appearance®=®  Often turbid May be fibrin web Usually clear Clear

Predominant cell Polymorphs ~ Mononuclear Mononuclear <5 lymphocytes;

eg 1000/mm? 10-350/mm? 50-1500/mm?  ~0 neutrophils

Glucose level <% of blood <% of blood >% of blood  >% of blood

Protein (mg/dL) 1 (mean~300) t >40 (mean~200) 240 and <1500 <40

Bacterial antigen detection for N. meningitidis, H. influenzae & streps helps in partially treated meningitis.

csF lactate typically rises before the csF glucose falls in pyogenic meningitis.

Preventing deaths from meningococcal disease Most children survive

with prompt treatment.

e Rapid skilled assessment of all febrile children.

 Don't expect meningeal signs; septicaemic signs are more fatal.

¢ Any rash (or none) will do for the meningococcus. If you wait for purpura,

you may be waiting until the disease is untreatable.
e For any acutely unwell child feave your consulting room door ajar. Explain
that a doctor can be contacted at any time if:

("]
=
=
=}
ot
=]
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o

-He seems to be worsening -Cold hands or feet; odd skin colour
-A rash develops -Unrousable or crying in an odd way
-Poor response to antipyretics -0dd features eg limb/joint pain.

* Beware fever + lethargy + vomiting, even if no headache or photophobia.

« Give parenteral penicillin early (p205), before admission to hospital.

e Monitor pulse, Bp, respiratory rate, pupil size/reactivity, level of conscious- -
ness (Avey, pl03); wee and platelets (both may be 4).

e Urgent activation of and transfer to paediatric intensive care unit (picu). Do
blood gases to assess degree of acidosis. Alert haematology that blood and
blood products may be required. Intubation, ventilation, and vigorous 1v fluid
resuscitation must be prompt. Monitor catheter urine output. Crossmatch
blood. Continuously monitor Ecc.

e Inotropes may be needed: dopamine or dobutamine (same dose) eg at
10mcg/kg/min (put 15mg/kg in 50mL of 5% glucose and infuse at 2mL/h).s
This is ok by peripheral vein, but if adrenaline is needed, use a central line
(0.1mcg/kg/min, ie 300mcg/kg in 50mL of 0.9% saline at ImL/h).%

o If plasma glucose <3, give 10% glucose 5mL/kg as a bolus, then as needed.

Heroic, non-standard ideas: Extracorporeal membrane oxygenation; termi-
nal fragment of human bactericidal/permeability-increasing protein (r8p121) to
Ieytokines; heparin with protein ¢ concentrate to reverse coagulopathy; plasma-
pheresis to remove cytokines, and thrombolysis (¢Pa) for limb reperfusion.se®

Other issues Ensure immunization (protein-polysaccharide conjugate vaccine
prevents type c; from April 2015 in the uk a meningitis B vaccine has been intro-
duced). Inform your local cpc (consultant in communicable diseases). »Stop
parents smoking! 37% of cases are put down to aerosolized spread via smok-
ers coughs.®®

Meningococcal prophylaxis for contacts with aerosolized meningococci.*”
Rifampicin—12hrly for 4 doses po: if <lyr, 5mg/kg; 1-12yrs: 10mg/kg (max
600mg); >12yrs: 600mg. It interacts with the contraceptive Pill, can stain con-
tact lenses, and turns urine red. Ceftriaxone single 1M dose: 125mgq if <12yr;
250myg if >12yrs. Ciprofloxacin 500mg po is an option if =12yrs old (250mg if
5-12yrs).
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Meningitis: the organisms

The meningococcus, the pneumococcus, and, in the unvaccinated, Haemophi-
lus influenzae are the great killers. In the former, the interval between seem-
ing well and coma may be counted in hours. If you suspect meningococcal dis-
ease, give benzylpenicillin (see Box) before hospital admissioni (do not worry
about ruining the chance of a positive blood or csF culture later).

Neisseria meningitiis Abrupt onset # rash (figs 2.21 & 2.23) (purpuric or not,
eg starting as pink macules on legs in 20%); septicaemia may occur with no
meningitis (Waterhouse-Friderichsen, oHem p707), so early Lps may be normal,
giving false reassurance. Arthritis, conjunctivitis, myocarditis & bic may coexist.
Typical age: Any. Film: Gram -ve cocci in pairs (long axes parallel), often within
polymorphs. Drug of choice: cefotaxime/ceftriaxone (p202) or benzylpenicillin
50ma/kg/4h 1v. If penicillin and cephalosporin-allergic, give chloramphenicol
(below). Treat shock with colloid (+ inotropes, p203). Prevention: p202.

Haemophilus influenzae (Rare if immunized). Typical age: <4yrs. csF: Gram
-ve rods. The lower the csF glucose, the worse the infection. Drugs: Ceftriax-
one (p202) or, where there is no resistance, chloramphenicol 12-25mg/kg/6h
vI (neonates: see snF) + 1v ampicillin—if <lwk old, 30-60mg/kg/12h (/8h if
1wk-3wks old; /6h if 3-4wks old). If >4wks old 25mg/kg/6h (max 1g), doubled
in severe infections. Rifampicin (below) may also be needed. With chloram-
phenicol, monitor peak levels; aim for 20-25mcg/mL; usual doses may be far
exceeded to achieve this. (Trough level: <15mcg/mL.) As soon as you can,
switch to po (more effective). Steroids (p202) prevent hearing loss.

Strep pneumoniae Typical age: Any. Risk factors: Respiratory infections,
skull fracture (»is this 'minor runny nose’ csr rhinorrhoea?), meningocele, Hiv.*®
Film: Gram +ve cocci. B: Ceftriaxone, p202 or benzylpenicillin 50mg/kg/4h
slow v—or, if resistance likely (eg parts of Europe and usa) £ rifampicin. As
an add-in or an alternative, consider vancomycin, if >1 month old: 15mg/kg/8h
(max 29/24h) 1vi over 1h, but csF penetration is unreliable.s Monitor u&k.

Escherichia coli This is a major cause of meningitis in neonates (in whom
signs may consist of feeding difficulties, apnoea, seizures, and shock). Drug of
choice: cefotaxime (p202) or gentamicin (p175).

Group B haemolytic streptococci eg via mother's vagina (so swab mothers
whose infants suddenly fall ill at ~24h-old). Infection may be delayed a month.
Drug of choice: benzylpenicillin 25-50mg/kg/8-12h slow 1v.

Listeria monocytogenes presents soon after birth with meningitis or septi-
caemia (£ pneumonia). It is rare unless immunocompromised. Microabscesses
form in many organs (granulomatosis infantiseptica). A: Culture blood, csF,
placenta, amniotic fluid. : v ampicillin (above) + gentamicin (p175).5"

8 (fig 222) can cause cns infarcts, demyelination with cranial nerve lesions,
and tuberculomas £ meningitis (long prodrome with lethargy, malaise, and ano-
rexia). Photophobia and neck stiffness are likely to be absent. The 1st few csFs
may be normal, or show visible fibrin webs and widely varying cell counts. Dose
examples: Isoniazid 10mg/kg/24h po max 500mg (? with vit 8.) + rifampicin
10mg/kg/24h (=600mg/day) for lyr + (for 2 months) pyrazinamide 35mg/kg/
day with eg streptomycin if >4wks old, eg 20-30mg/kg once daily (max 1g) im
adjusted to give a peak plasma level <40mcg/mL and a trough of <3mcg/mL;
alternative: ethambutol 15mg/kg/day po if old enough to report visual prob-
lems.s2513 Adding dexamethasone improves survival (at least in those >14yrs
old) but probably does not prevent disability.?* Children <14 should be given
prednisolone 4mg/kg/24h for 4 weeks then follow a reducing course.®

Other bacteria Leptospiral species (canicola); Brucella; Salmonella.

Causes of ‘aseptic’ meningitis Viruses (eg mumps, echo, herpes, polio), par-
tially treated bacterial infections, cryptococcus (use ink stains).



Giving 1m benzylpenicillin before hospital admission

*300mg v up to 1 year old.
*600mg if 1-9yrs.

¢ 1.2gif >10yrs.

«When in doubt, give it: it may be negligent not to do so.

« If penicillin-allergic, cefotaxime may be used (50mg/kg v stat; if >12yrs 1g).5*

Paediatrics

Fig 221 Image of glass test in purpuric rashes (eg meningitis). The rash has stained,
and does not blanch. © Dr Petter Brandtzaeg, and the Meningitis Trust.

Fig 2.23 4-month-old girl with gangrene of
Fig 2.22 Tuberculoma. Caseous (cheese-like) hands due to meningococcaemia.

necrotic material is surrounded by epithelioid Courtesy of the U.S. Centers for Disease
cell granulomas. Rupture releases mycobacte- Control and Prevention.
riainto the subarachnoid space, hence causing
TB meningitis. © Prof. Dimitri Agamanolis.
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Epilepsy and febrile convulsions

Epilepsy is a tendency to intermittent abnormal electrical brain activity. 1%

of children will have had a seizure (not associated with fever) by the age of 14

years. Classification depends on whether signs are referable to one part of a

hemisphere (partial epilepsy) or not (generalized), and on whether conscious-

ness is affected (complex) or not (simple). Seizures in generalized epilepsy
may be:

e Tonic/clonic (grand mal): Limbs stiffen (the tonic phase) and then jerk force-
fully (clonic phase), with loss of consciousness.

* Absences (petit mal): Brief (eg 10sec) pauses (‘he stops in mid-sentence,
and carries on where he left off'); eyes may roll up; he/she is unaware of the
attack.

o Infantile spasms/West syndrome: Peak age: 5 months. Clusters of head
nodding (‘'Salaam attack’) and arm jerks, every 3-30sec. 1Q¢ in ~70%.5¢ EEG
is characteristic (hypsarrythmia). R: prednisolone 1st line; 2nd line vigabatrin
(se: visual field defects);*” some specialists prefer ACTH.>

* Myoclonic seizures: 1-4yrs; eg ‘thrown’ suddenly to the ground. R: valproate.

Partial epilepsy: Signs are referable to part of one hemisphere. Complex phe-

nomena: (temporal lobe fits) consciousnesst; automatisms (lip smacking, rub-

bing face, running); fits of pure pleasure. 52

Causes: Often none is found. Infection (eg meningitis); hyponatraemia,

glucoset, Ca¥, Mg?¥; Na*td; toxins; trauma; metabolic defects; tuberous

sclerosis; cNs tumour (<2%) or malformation; flickering lights, eg Tv; exer-
cise.’

AA: Arrhythmias eg prolonged at, migraine, narcolepsy, night terrors, faints
(reflex anoxic seizures, p207), tics, Miinchausen'’s (eg by proxy, oHem p720).
Tests: Expert EEc; MRI is the preferred choice—it is more sensitive and has
no exposure to radiation. ct may be more available and not require an anaes-
thetic—use in emergent situations to look for acute haemorrhage/lesions.iit
A simple febrile convulsion is a single tonic-clonic, symmetrical generalized
seizure lasting <15min, occurring as T°1 rises rapidly in a febrile illness—typi-
cally in a normally developing child (%-6yrs old). Think of meningo-encephali-
tis, cns lesion, epilepsy, trauma, glucosed, Ca?*4, or Mg?*1 if: e Focal cNs signs or
cNs abnormality e Previous history of epilepsy e The seizure lasts >15min (but,
a complex febrile seizure may last >15min) e There is >1 attack in 24h. Lifetime
prevalence: ~3% of children have at least one febrile convulsion. Examination:
Find any infection; if any neck stiffness consider meningitis. B Put in recovery
position; if fit is lasting >5min: lorazepam 1v, buccal midazolam (p208), or diaz-
epam PR paracetamol syrup (pl43). Consider FBc, U&E, Ca?*, glucose, MsU, CXR,
ENT swabs.® To Lp or not LP? Risk of pyogenic meningitis is as low (<1.3%) as
the risk in a febrile child with no seizures® if all the above criteria are fulfilled.
Avoid Lp in the post ictal period as a cns assessment will be impossible. If you
suspect meningitis, then treat now. Parental education: Allay fear (a child is
not dying during a fit). Febrile convulsions don't usually (s3%) mean risk of
epilepsy. For the 50% having recurrences, teach carers to give standard anti-
pyretics early in any febrile illness. If the seizure lasts >10min treat as status
epilepticus. Further prevention: There is poor evidence to support measures
to prevent febrile seizures. Explain that all fevers (eg vaccination-associated)
should prompt oral antipyretics (pl42), but that this does not necessarily
avoid another seizure, with buccal midazolam to hand if needed. Prognosis: In
typical febrile convulsions (defined above) there is no progress to epilepsy in
97%.5% Risk is much higher if pre-existing cns abnormality (50%), epilepsy in a
1st-degree relative, or complex febrile seizures.



Are these paroxysmal/episodic ‘spells’ epilepsy?

This is often a true dilemma, and it matters as epilepsy treatment can be
toxic. Also, if it is harmful to label any child, it is doubly so to mislabel a
child. So always get help with the diagnosis. Watching and waiting, repeat
EEGs, and videos of attacks (eg on mobile phone) may be needed.®”” About
a third of children diagnosed with epilepsy have non-epileptic events, and
half of adolescents presenting to the emergency department in 'status
epilepticus’ actually have non-epileptic psychologically-induced episodes.
Neonates and infants commonly get benign neonatal sleep myoclonus,
where single or repetitive jerking movements of the arms and legs occur
while falling asleep; they may also get shuddering attacks. Toddlers may
have breath-holding attacks and reflex-anoxic seizures (see below), night
terrors, febrile myoclonus, benign paroxysmal vertigo of childhood and
benign paroxysmal torticollis. In childhood, daydreaming can appear
similar to an absence seizure. Fainting can be followed by myoclonic
jerks. Psychologically determined paroxysmal events (pore) Used
to describe episodes of psychological origin; they may be triggered by
specific situations, movements cannot be explained anatomically, and
there is rapid return to normal. Injury and passing urine may occur. PDPE
should be acknowledged by parents and the child that these attacks
are non-epileptic and any gain from this behaviour should be removed.
Psychological support is essential.

Some specific types of seizure

Reflex anoxic attacks Paroxysmal, self-limited brief (eg 15sec) asystole trig-
gered by pain, fear (eg at venepuncture) or anxiety. During this time the child
is deathly pale—zx hypotonia, rigidity, upward eye deviation, clonic move-
ments, and urinary incontinence. Typical age: 6 months to 2 years (but may
be much older). Prevalence: 0.8% of preschool children. AA: Epilepsy is often
misdiagnosed, as the trigger aspect to the history is ignored or unwitnessed.
When in difficulty, refer to a specialist for vagal excitation tests under contin-
uous EEG & ECG monitoring NB: tongue-biting is not described in reflex anoxic
seizures. Management: Check ferritin >50ng/mL. Drugs are rarely needed.
Atropine has been tried, to reduce sensitivity to vagal influences. Anticonvul-
sants are not needed. Pacemakers might be an option. What to tell parents:
Avoid the term 'seizure’, as this is all that is likely to be remembered. White
breath-holding attacks is a useful synonym. Emphasize its benign nature,
and that the child usually grows out of it (but it may occur later in life, and in
older siblings).5

Panayiotopoulos syndrome (6% of all epilepsies) A benign focal seizure
disorder occurring in early and mid-childhood (peak age: 5yrs). Autonomic
symptoms may predominate. eec: shifting and/or multiple foci, often with oc-
cipital predominance. It occurs mainly at night, with vomiting and eye devia-
tion with impaired consciousness before the convulsion starts. Many seizures
last for 30 minutes (some may last hours)—but there is no permanent brain
damage. Treatment: As remission often occurs within 2 years, antiepileptic
medication is often not needed. Reassure.®

Age-dependent epileptic encephalopathy Ohtahara syndrome: tonic
spasms * clustering. EEG: suppression-burst.®* Chloral hydrate may help.5*
This transforms over time into West syndrome, and thence to Lennox-Gas-
taut syndrome. Think of these as age-specific epileptic reactions to non-spe-
cific exogenous cns insults, acting at specific developmental stages.s*

Rolandic epilepsy (benign epilepsy with centrotemporal spikes, BecTs) 15%
of all childhood epilepsy. Infrequent, brief partial fits with unilateral facial
or oropharyngeal sensory-motor symptoms, speech arrest + hypersalivation.
Treatment is rarely needed. Sulthiame may be used in some units.®5

Paediatrics
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Epilepsy: management

Stepwise R of status epilepticus Call for help. ABc. Supportive therapy: ¢ Se-
cure airway; give 0. ®Secure 1v access. Do Bp, pulse, glucose, Ca?* (xMg?*).
Set a clock in motion *Check T°; if t, give rectal paracetamol (it may be a
febrile convulsion) »If hypoglycaemic baby, give glucose 2mL/kg 1v of 10%
solution, then repeat blood glucose (rare in older children). Neonates: pl12; see
also APLs, p236-9.)
»Seizure control: proceed to the next step only if fits continuei?:
Omin  »ABC. High-flow O,. Estimate weight. Check blood glucose. 1v access.
5min  »Lorazepam 0.lmg/kg 1v; slow bolus via a large vein OR buccal midazolam

0.3-0.5mg/kg; squirt half between lower gum and the cheek on each side.
15min Repeat lorazepam. Call for senior help. Prepare phenytoin.
20min »Phenytoin 18mg/kg 1vI; over 20min. Monitor ECG

OR (if on regular phenytoin) »Phenobarbital 18mg/kg over 5min

Call picu & your anaesthetist—prepare for intubation locate ET tube *° p626.
40min »Rapid sequence induction.Transfer to pIcu.

»These times refer to elapsed time on the clock from the 1st drug, not gaps
between each drug. Some authorities recommend starting ventilation earlier,
and always be ready to do this to protect the airway.

Tests Sa0;, glucose, Uk, Ca?*, Mg?*, arterial gases, Fec, Ecc. Consider anticon-
vulsant levels, toxicology screen, blood ammonia (requires special blood bot-
tle), lumbar puncture (after resolution), culture blood and urine, virology, EEg,
MRI, cT, carbon monoxide level, lead level, amino acid levels, metabolic screen.
Once the crisis is over Refer to a specialist: is MRI or prophylaxis, eg with
sodium valproate or carbamazepine (p209) needed? Aim to use one drug only.
Increase dose until fits stop, or toxic levels reached. Out of the context of sta-
tus, prophylaxis is typically started after the 2nd seizure. Choice of anti-epilep-
tic drug (aep) should be based on epilepsy syndrome/presenting seizure type.
Carbamazepine se: Rash (£ exfoliation); plateletsd, agranulocytosis, aplasia
(all rare). Tt induces its own enzymes, so increasing doses may be needed.
Sodium valproate (200mg/5mL). se: vomiting, appetitet, drowsiness, plateletst
(do FBC pre-R). Rare hepatotoxicity can be fatal (eg if coexisting unsuspected
metabolic disorder). Monitor LFT, eg in 1st 6 months. When prescribing to girls
of childbearing potential, warn of teratogenic risk (carbamazepine also).
Ethosuximide The syrup is 250mg/5mL. Se: b&y, rashes, erythema multiforme,
lupus syndromes, agitation, headache. Indication: absence seizures.
Lamotrigine Uses: absences and intractable epilepsy as an add-on. Dose when
given with valproate if 2-12yrs: 0.15mg/kg/day po for 2wks, then 0.3mg/kg daily
for 2wks, then 1 by up to 0.3mg/kg every 1-2 weeks. Usual maintenance: 1-5mg/
kg/day (higher if with non-valproate anticonvulsants: ~2.5-7mg/kg/12h).
Vigabatrin (May be 1st choice in infantile spasms and tuberous sclerosis fits.)
This blocks 6ABA transaminase. Consider adding it to regimens if partial sei-
zures are uncontrolled. Starting dose: 15-20mg/kg/12h increased after 2wks
to a typical dose of 30-40mg/kg/12h (max 150mg/kg/day). Blood levels do not
help (but monitor concurrent phenytoin: it may fall by ~20%). se: Drowsiness,
depression, psychosis, amnesia, diplopia, and field defects (test every year).
Levetiracetam licensed for used as monotherapy for focal seizures—but
thought not cost-effective (NICEf#?). Increasingly used in preference to pheny-
toin for status epilepticus se: depression; lethargy; weakness.

Diet Consider a high-fat ketogenic diet under speciliast supervision if 2 drugs
fail to work (it can 4 fits by %).5* se: constipation, vomiting, $energy, hunger.
Education Showers are safer than baths. Emphasize compliance/concord-
ance (one seizure may tthe threshold for the next, referred to as kindling).s*
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Newer anticonvulsants NIce reserves gabapentin, lamotrigine, oxcarbaz-
epine, tiagabine, topiramate, and vigabatrin (as an adjunct for partial seizures)
for children not benefiting from (or able to tolerate) older drugs (p208) or
childbearing potential or is likely to need drugs into her childbearing years.>*

older drugs have contraindications/interactions (the Pill)
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Behavioural problems

»Only enter battles you can win. If the child can win, be more subtle, eg con-
sistent rewards, not inconsistent punishments. Get a health visitor's advice;
ensure everyone is encouraging the same response from the child.

Entrances Food refusal and food fads are common. Reducing pressure on
the child, discouraging parental over-reaction, and gradual enlarging of tiny
portions of attractive food are usually all that is needed. Check ferritin and Fac.
Keep a watchful eye on growth and weight gain. Overeating: Eating comforts,
and if the child is short on comfort, or if mother feels inadequate, the scene is
set for overeating and lifelong patterns are begun. Diets may fail until the child
is hospitalized (p382). If obese (p156, p226, p514), remember hypothalamic syn-
dromes (eg the very rare Prader-Willi, p652), but the treatment remains the
same.

Pica is eating things which are not food, eg plastic, or faeces (coprophagia); if
persistent, look for other disturbed behaviours, autism, or 41a. Causes: Iron or
other mineral deficiency; obsessive-compulsive disorder. Complications: Lead
poisoning; worm infestations.®® Treating iron deficiency helps; otherwise be-
haviour modification.**

Exits Constipation is difficulty in defecation; it may comprise of <3 stools per

week; large hard stool; ‘rabbit dropping’ stool; distress/straining/bleeding with

passage of stool. It may lead to abdominal pain, abdominal masses, overflow

soiling % 'lavatory-blocking’ enormous stools (megarectum), and anorexia. Caus-

es: diet, poor fluid, or fibre intake—or fear, eg as a result of a fissure. Rarely

Hirschprung's disease (p130). Failure to pass meconium in first 48h? Ask about

onset of constipation and precipitants (fissure/change in diet/timing of potty

training/fears and phobias/moving house/acute infections/family upheavals).

Red flags include:it:

MM Constipation from birth or first few weeks.

AFailure to pass meconium within 48h.

MIFaltering growth (an amber flag really; consider coeliac disease/hypothyroid).

ANew weakness/abnormal reflexes in legs, delayed locomotion.

/A Abnormal appearance of anus / skin in sacral/gluteal region (look for sacral
dimples/hairy patches/flattening of gluteal muscles/multiple fissures).

A Gross abdominal distension with vomiting.

Action: Find out about potty/toilet refusal eDoes defecation hurt? eIs there
parental coercion? Break the vicious cycle of: large faeces = pain/fissure = fear
of the pot = rectum overstretched = call-to-stool sensation dulled = soiling =
parental exasperation = coercion. »-Exonerate the child to boost confidence for
the main task of obeying calls-to-stool to keep the rectum empty. Treat fae-
cal impaction with escalating dose regimen of polyethylene glycol 3350 + elec-
trolytes eg ‘Movicol® Paediatric Plain’ as 1st-line intervention (NICEftt suggests
doses, which exceed those in the BNF, as follows: if <1y then %-1 sachet daily; if
aged 2-5y then 2 sachets on day 1; increase by 2 sachets every 2 days to max. of 8
sachets daily; if 5-12y start on 4 sachets and increase in steps of 2 to a maximum
of 12 per day. If >12y use Movicol® or equivalent (lacks electrolytes and contains
a higher dose of polyethylene glycol 3350) at 4 sachets on day 1, escalating by 2
sachets/day to a maximum of 8. Follow this with maintenance 'Movicol® Paedi-
atric Plain’ (<12y)/Movicol® (>12y) + lactulose + prolonged alternate-day senna,
adjusting dose to produce regular soft stools.

NB: behaviour therapy in combination with laxatives is effective,* but biofeed-
back methods are not.5* Clinics run by nurse specialists can be more effective
than those run by consultants.®* Dietary modifications to ensure a balanced
diet, with sufficient fluids and fibre are necessary but not sufficient by them-
selves. Encourage daily physical activity. Treat perianal cellulitis with amoxicillin.



Digital rectal examination and abdominal x-rays are rarely required. Do not use
enemas until all attempts at oral medication have failed.

Soiling is the escape of stool into the underclothing.

Faecal incontinence is faecal soiling in the context of a physical/anatomical
lesion (Hirschsprung's disease, anal malformation, anal trauma, meningomye-
locele, muscle diseases).s*

Encopresis is the repeated passage of solid faeces in the wrong place in those
>4yrs old. g:@~51. It may be voluntary or non-voluntary. It is usually due to
overflow in constipation, but may occasionally be a behavioural response to
sexual abuse. Treat retentive encopresis (80% of cases) with enemas, extra
dietary fibre, stool softeners, and ‘mandatory’ daily toilet sittings ~15-30min
after eating. Try behaviour therapy and referral to a child and adolescent psy-
chiatrist for non-retentive soiling—it is part of an emotional disorder.>¢ ng:
this demarcation is not absolute: behavioural techniques such as differential
attention, contingency management, and contracting are relevant to both
forms of encopresis.*” Rarely, encopresis signifies autoeroticism or a defeca-
tion disorder or learning difficulty.** Whatever the cause, Zadopt a holistic
stance and set the symptom in the family context. This is important because
we know that encopresis is associated with anxiety, depression, attention dif-
ficulties, and environments with less expressiveness and poor organization,
and social problems (disruptive behaviour, poorer school performance etc).*®
Aim to give the family time to air feelings that encopresis engenders (anger,
shame, ridicule).

Enuresis:i¢ Infrequent bedwetting (<2 nights/week) occurs in ~15% at 5yrs
and 5% at 10yrs. 1-2% of >15y continue to wet the bed, usually from delayed
maturation of bladder control (family history often +ve). Girls are earlier to
achieve bladder control than boys; enuresis is defined as continued wetting
>5yrs and in boys >6yrsTests for diabetes, utt and cu abnormality (p174) can
occasionally yield surprises but are by no means compulsory unless there
are clinical suspicions. The term ‘secondary enuresis’ implies wetness after
>6 months’ dryness, and raises concerns about worries, illness, or abuse. His-
tory: Ask about nights per week he wets the bed? Does it happen more than
once per night? Severe bedwetting is less likely to resolve spontaneously. Are
there any daytime symptoms? Frequency/urgency may indicate an overac-
tive bladder; diurnal wetting may respond to oxybutynin. How much does he
drink during the day? Is there constipation/soiling; history of recurrent uti
(underlying urological abnormality)? If the child was dry and recently started
bedwetting consider systemic illness and the possibility of child abuse. Treat-
ment: Start with advice and reassure parents than many children continue
to wet the bed after achieving day-time dryness. Ensure that caffeine-based
drinks are avoided and the toilet is used regularly during the day (4-7 times is
typical). Reassure that he is neither infantile nor dirty. A system of rewards
for agreed behaviours (eg drinking recommended levels of fluid, using the
toilet before bedtime, taking medicines, or helping change the sheets (not for
dry nights which the child can't control) may be effective. Alarms (¢ vibra-
tions) triggered by urine in the bed can make 56% dry at lyr; relapses are
preventable by continuing use after dryness. They are cheap or loanable from
Child Guidance Services (or equivalent)—eg Drinite®%! www.bedwetting.co.uk.
Desmopressin sublingual dose (if >5yrs): 120mcg at bedtime (max 240mcqg);
useful for sleepovers and school trips but relapse is common. Have 1 week
3-monthly with no drugs. cr: cystic fibrosis, uraemia, srt.

Further reading

NICE (2014). Clinical Knowledge Summaries: Bedwetting (Enuresis). http://cks.nice.org.uk/bed-
wetting-enuresis#!scenariorecommendation:7.
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Delay in talking

Speech develops in conjunction with hearing; therefore any impairment in
hearing may delay language development. »-Always test the hearing. Ensure
the result is as reliable as possible. Delayed speech may be an isolated finding
and language is divided into expressive (speech) and receptive (comprehen-
sion) language. It should be assessed by a speech and language therapist. De-
layed speech may also be part of global developmental delay or neurological
problems. Check other developmental milestones, examine for neurological
deficit and consider autism, especially if there is regression of speech. There
is much variation in speech timing (first word between 11 and 20 months):
what is ‘clearly abnormal’?

Speech and language development This dialogue portrays the mystery of
language learning: Daughter: ‘T don't want to eat my ice cream yet." Father:
'Don't procrastinate!” 'Daddy, how can I understand you if you use words I
don't understand?’

'If T only ever used words you understood we could never have started talking.’
Early signs that the child is hearing and vocalizing normally:

* Newborn: quietens to voice and startles to loud noises

* 6 weeks: responds to mother's voice

12 weeks: begins to laugh, coo and will vocalize when alone or spoken to.

Early language development:

* 6 months: uses consonant monosyllables eg ba and da

* 8 months: non-specific two-syllable babble eg mama, dada

13 months: two-syllable words become appropriate in their context; under-
stands single words such as 'no'

*18 months: vocabulary of 10 words, can demonstrate 6 parts of the body;
2-word phrases eg 'Daddy come.'

* 24 months: subject-verb-object sentences appear eg 'T want ice cream!'

Conversation development:

« Sentence development becomes increasingly complex by the second year

* By age 3, the child knows their age, name, and several colours

o At 3%yrs old... the child has mastered thought, language, abstraction, and
the elements of reason, having a 1000-word vocabulary at his or her disposal,
enabling sentences such as: 'T give her cake' cos she's hungry’.

Words exist to give ideas currency, and so often that currency proves counter-
feit—a process which so often starts with if, eg 'If I hadn't thrown the cup on
the ground, T might have got a pudding’. The uttering of 'If..., linked with an
emotional response, is the most human of all constructions, opening up worlds
divorced from reality, providing for the exercise of imagination, the validation
of dreams, the understanding of motives, and the control of events. The rest
of life holds nothing to match the intellectual and linguistic pace of these first
years. Further linguistic development is devoted to seemingly conceptually mi-
nor tasks, such as expanding vocabulary.

Causes of delayed talking

 Familial: family history of language delay; parents have been late in develop-
ing speech, or have had speech therapy

» Hearing impairment: chronic otitis media is a common cause of delayed or
poor clarity of speech in pre-school age children

* Environmental: deprivation; poor social interaction; abuse

* Neuropsychological: global developmental delay; autism spectrum disorder
(see p372); Landau-Kleffner syndrome (epilepsy + progressive loss of
language).




Vocabulary size: If <50 words at 3yrs old, suspect deafness—or:

Expressive dysphasia or speech dyspraxia (eg if there is a telegraphic quality

to speech, poor clarity, and deteriorating behaviour, eg frustration).

e Audio-premotor syndrome (apm). The child cannot reflect sounds correctly
heard into motor control of larynx and respiration. Instead of babbling, the
child is quiet, unable to hum or sing.

* Respiro-laryngeal (RL) dysfunction (dysphonia from incorrect vocal fold vi-
bration/air flow regulation). The voice is loud and rough.

 Congenital aphonia (thin effortful voice; it's rare).

Speech clarity: By 2%yrs, parents should understand most speech. If not, sus-

pect deafness—or:

e Articulatory dyspraxia (easy consonants are b and m with the lips, and ¢ with
the tongue—the phonetic components of babbling). @ ~ 3.1. Tongue-tie is a
possible cause (-~ poor sounds needing tongue elevation— d and s)—surgery
to the frenum may be needed (+speech therapy). Distinguish from phonologi-
cal causes (disordered sound for speech processing—may present as sound
awareness problems (difficulty in analysing sound structure of words). Both
are common.

e ApM or RL dysfunction, as described in "Vocabulary size'.

Understanding: By 2% years a child should understand 'Get your shoes', if not

suspect: e Deafness—if the hearing is impaired (eg 25-40dB loss) secretory

otitis media is likely to be the cause. Worse hearing loss is probably sensori-
neural ¢ Cognitive impairment ¢ Deprivation.

Speech therapy Refer early, before school starts. NB: randomized trials have

not shown any clear benefits from this strategy.iZse

Global neurodevelopmental delay

This is used to describe delay in all skill areas; it may be more pronounced in

fine motor, speech, and social skills. There are many causes although in some

instances it remains unknown. The more severe the delay, the more likely a

cause will be found.

e Genetic: Chromosomal disorders eg Down's, fragile x, Duchenne muscular
dystrophy, metabolic eg pku

e Congenital brain abnormalities: Hydrocephalus, microcephaly

e Prenatal cause: Teratogens such as alcohol and drugs (including prescrip-
tion), congenital infections (particularly rubella, cmv, or toxoplasmosis), hy-
pothyroidism (rare in Westernized countries)

e Perinatal cause: Extreme prematurity leading to intraventricular haemor-
rhage or periventricular leukomalacia; birth asphyxia; metabolic disorders
such as hyperbilirubinaemia or hypoglycaemia

e Postnatal cause: Brain injury from suffocation, drowning, head injury; cns
infection, particularly meningitis or encephalitis; hypoglycaemia.

Paediatrics
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Delay in walking

Babies usually learn to walk by ~18 months old.
If this has not occurred by then, ask: Is the child
physically normal? Is development delayed in other
areas? Family history of late walking? Arrange
hip x-rays and check creatine kinase (ck). The
commonest causes reflect chronic illness, global
delay, benign immaturity, and joint hypermobility
(miniBox). In boys consider Duchenne muscular
dystrophy. Exclude cerebral palsy.

Cerebral palsy (cp) comprises chronic disor-
ders of posture and movement caused by non-
progressive cNs lesions sustained before 2yrs old,
resulting in delayed motor development, evolving
CNs signs, learning disability (35%), and epilepsy.
Most are due to antenatal events unrelated to
birth trauma. Prevalence: 9% if gestation 23-
27wks; 6% if 28-30wks; 0.1% if term.s* Survival:

Typical causes

Prenatal factors:

© APH (with hypoxia)

o X-rays

e Alcohol

e cmv; rubella; Hiv

* Toxoplasmosis

*Rhesus disease

Perinatal factors:

*Birth trauma

o Fetal distress

* Hypoglycaemia

* Hyperbilirubinaemia

Postnatal factors:

* Trauma/intraventricular
haemorrhage

* Hypoxia

* Meningoencephalitis

 Cerebral vein thrombosis

20yrs if quadriplegic (much longer if less affected). (from dehycration)

@:J ~1:1. Signs: Weakness, paralysis, delayed mile-
stones, seizures, language/speech problems. Classification: There are four main
types: spastic, dyskinetic, ataxic, and mixed cp. Spasticity suggests a pyramidal
lesion; uncoordinated, involuntary movements and postures (dystonias) suggest
basal ganglia involvement. Most have either a spastic hemiplegia (arm>leg;
early development of hand preference—ie <12mth; delay in walking, increased
deep reflexes of affected limb) or a spastic diplegia (both legs affected worse
than the arms, so that the child looks normal until he is picked up, when the legs
‘scissor’'—hip flexion, adduction and internal rotation; with knee extension and
feet plantar-flexed). Spastic quadriplegia is the most severe form and is as-
sociated with seizures and 1ad. Swallowing difficulties (2° to retrobulbar palsy)
may lead to aspiration pneumonia. Dyskinetic (athetoid) cerebral palsy: Un-
wanted actions; poor movement flow/posture control; spasticity; hypotonia;
hearingd; dysarthria. Association: kernicterus. Ataxic palsies are uncommon.
There may be hypo- or hypertonia.

#Management teams Children's views must be taken into account in all
matters concerning them. g,“gﬁ:;‘gi'fgi”cﬂ:@‘° »Assume that all disabled chil-
dren are entitled to a 'full and decent life” The aim is quality of life and full
integration into society. Because children have grown up hand-in-hand with
disability and are often uncowed by it, they often score as high as anyone
else on quality of life, if pain is treated.®* Parents may find it a comfort to
know this. Physio- and occupational therapists, orthopaedic surgeons, and
orthoses experts aid holistic assessment: can he roll over (both ways)? Sit?
Grasp? Transfer objects from hand to hand? Good head righting? Ability to
shift weight when prone with forearm support. 1a. Is continence possible?
Can he hold a pen or a spoon? Muscle strengthening can help.’s Callipers may
prevent deformity (equinovarus, equinovalgus, hip dislocation from excessive
flexion/adduction). Attempts to show benefits of neurophysiotherapy (to help
equilibrium and righting) don't show benefit over simple motor stimulation.
Some parents try the Hungarian Petd approach: %iHere the ‘conductor’ de-
votes herself to the child, using interaction with peers to reinforce successes: eg
manipulation, art, writing, fine movement, and social skills.®¢ Treat co-morhidi-
ties such as epilepsy (p208). Botulinum toxin (p4l7) benefits many children with
spasticity. Epidural cord electrostimulation & intrathecal or oral baclofen
(benefits uncertain).®”s* Prognosis By 6yrs, 54% with quadriplegia (80% if
hemiplegic or diplegic) gain urinary continence spontaneously. If 1a¢, 38% are
dry at this age.i%n
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Impairment and disability

wHo definitions Impairment entails a pathological process, eg spina bifida,
which may cause certain disabilities, eg walking difficulty resulting in social
consequence (eg cannot walk to school).

Learning difficulties The mother often makes the first diagnosis. An 1q <35
constitutes a severe learning disability (p378).

»Beware equating 1q with intellect: the latter implies more than problem-
solving and memory. Intellect entails the ability to speculate, to learn from
mistakes, to have a view of oneself and others, to see relationships between
events in different domains of experience—as well as the ability to use lan-
guage either to map the world, or to weave ironic webs of truth and deceit
(and, on a good day, to do both simultaneously).

Causes: Severe mental impairment usually has a definable cause, whereas
mild intellectual disability is often familial, with no well-defined cause. Be pre-
pared to refer to an expert. Congenital disorders are legion: chromosomal (eg
Down's; fragile X, p648); metabolic (eg pku p183). Acquired: Perinatal infection
p34-37, birth injury and cerebral palsy, trauma, meningitis, fetal alcohol spec-
trum disorder.

Lead exposure: This is a leading preventable cause of mildly impaired 1a. For
example in 2-yr-olds for each 0.48umol/L plasma increment there is an associ-
ated 5-8-point fall in 10 as measured on the Wechsler Intelligence Scale for
Children (revised). This defect is long-lasting.

Chemical defects associated with intellectual disability—eg Homocyst-
inuria: Paraplegia, fits, friable hair, emboli, cataracts; homocystine is found in
the urine. Treat with a low-methionine, cystine-supplemented diet, with large
doses of pyridoxine. Maple syrup urine disease: Hypoglycaemia, acidosis, fits,
death. Urine smells of maple syrup, due to defective metabolism of branched
chain keto acids. Treatment: high-calorie amino acid controlled diet. Thiamine
has been tried. Tryptophanuria: Rough, pigmented skin. Treat with nicotinic
acid.

Management: Refer to an expert, so that no treatable cause is missed. Would
the family like help from group, such as MENcAP? Other members of the family
may need special support (eg normal siblings, who now feel neglected). If the
1Q is >35, life in the community is the aim.

Physical disability Sensory: Deafness, see p548. Blindness: congenital de-
fects are described on pd42. Principal acquired causes of blindness are: retin-
opathy of prematurity, vitamin A deficiency, onchocerciasis (p460), eye injuries,
cataract (eg Down’s syndrome).

cns & musculoskeletal problems: (Congenital or acquired) Causes: Accidents
(eg near-drowning), cerebral palsy (p214), spina bifida (p140), after meningitis,
polio, congenital infections (above), tumours, syndromes (p638).
Wheelchairs:** For indoors or outdoors? Patient-operated, motorized or
pushed? What sort of restraints to prevent falling out? If collapsible, how
small must it be to get into the car? Are the sides removable to aid transfer
from chair to bed? Can the child control the brakes? Are there adjustable el-
evated leg rests? Liaise with the physio and occupational therapist.

Callipers will allow some patients to stand and walk. Long-leg callipers are
required for those with complete leg paralysis. The top should be constructed
so that it does not induce pressure sores. A knee lock supports the knee in the
standing position. An internal coil spring prevents foot drop.

44 Disabled Living Foundation: www.dIf.org.uk



Checklist to guide management of disability

In hospitals or the community, we should address each of these points:

» Screening and its documentation on local disability registers.

e Communication with parents.

e Referring to/liaising with district team + community paediatrician.

* Access to specialist services, including physiotherapy, orthopaedic surgery.
* Assessing special needs for schooling and housing.

» Co-ordinating neuropsychological/neurodevelopmental assessments.

« Co-ordinating measures of severity (eg electrophysiology + cT/MRI).

e Liaison with dietician on special foods.

 Promotion of long-term concordance with treatment/education programmes.
e Education about the consequences of the illness.

* Encourage contact with family support groups.

e Offering family planning before patients become unintentionally pregnant.
* Pre-conception counselling; referral to geneticist if appropriate.

¢ Co-ordinating prenatal diagnostic tests and fetal assessment.

Society, paediatrics in the community, and family-oriented care

Most paediatric care goes on in the community, provided by mothers, fa-
thers, 6Ps, nurses, physios, community paediatricians, child-minders, special-
needs teachers, sports/Pe teachers, and their assistants. Inevitably if you
are studying paediatrics within hospital you will have a biased view of what
paediatrics is like—nowhere more at odds with reality than in the spheres
of impairment and disability. »-If you really want to make a difference to
children’s lives, get out into the community at every chance. Find out what
is going on—and then start contributing.

Increasingly, this is being advocated by paediatric training programmes in
the uk and abroad—eg the Community Paediatrics Training Initiative.*®

Children's health and well-being are inextricably linked to their parents’
physical, emotional and social health, social circumstances, and child-rearing
practices.®! These cannot be appreciated or moulded to the child's advantage
without at least one foot in the community.

No paediatrician can work well without understanding the multicultural de-
mographics and marriage statistics of the population from which her patients
come. For example, in some areas the median income of families with married
parents has increased by 146% since 1970, but female-headed households have
had growth of 131% (less in inner city areas). In one study, the median income
of female-headed households was only 47% of that of married-couple families
and only 65% of that of families with 2 married parents in which the wife
was not employed. The proportion of children who live in poverty is ~5-fold
greater for female-headed families than for married-couple families.*s In the
UK, 14 million children live in poverty despite one parent having a job.* This
has a greater effect on children's health than all the goings on in paediatric
wards and hospitals. These problems seem resistant to socialism, the mini-
mum wage, tax credits, and benefits.

Most families with young children depend on child care, of varying quality.
This causes t costs (only partly mitigated by government funds), long days for
children, with stress imposed by travel and exposure to infections.*

More and more parents are devoting time once available to their children
to the care of their own parents. They won't tell you of this in brief ward
encounters, but these facts become clear when working in the community.®*

#iPaediatricians have a key role in fostering interdisciplinary collabora-
tion between schools, hospitals, and other child-related institutions, and
they must feel able to refer parents for physical, emotional, or social prob-
lems, or health risk behaviours that can adversely affect the health or emo-
tional or social well-being of their child.

Paediatrics
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Developmental screening tests

Developmental disorders are a group of conditions leading to impairment in
at least one functional area—eg cognition, motor skills (gross or fine), social-
emotional, or communication (speech, language, hearing or vision). Around
20-25% of children have at least one developmental delay, and as many as 50%
of these will not be detected before starting primary school.** Conditions fall-
ing under the umbrella of developmental disorders include autism spectrum
disorders, speech-language impairment, learning disabilities, and psycho-so-
cial problems. Biological risk factors include: prematurity, low birth weight,
birth asphyxia, chronic illness and hearing/vision impairment. Environmental
risk factors include: poverty, low parental education, parental mental illness
and social isolation, maternal alcohol or other drugs

Developmental surveillance refers to an ongoing process of following a child
over time with a view to contextualizing a child's development. It involves
discussing concerns with parents, eliciting a perinatal history, identifying risk
factors, as well as observing the child attempting different skills at different
times and referring the child when appropriate to other health professionals
(eg physiotherapists, speech therapists or audiometrists). Developmental sur-
veillance can be incorporated into well-child checks, general physical examina-
tion, and routine immunization visits.

Developmental screening refers to a brief assessment aimed at identifying
those children who require further investigation and assessment. It is typi-
cally carried out using a developmental screening tool. Screening should be
carried out within the broader undertaking of developmental surveillance.
Repeating screening at different ages increases the accuracy of the test. Pa-
rental concern about a child's development may in itself constitute a reliable
screening test.’® The Denver Developmental Screening Test (ppst) and its
successor the Denver 11 have largely been replaced with more sensitive tests.
Screening may be based on parent report alone (parent-completed tests) or
through direct observation together with parent report (directly administered
tests). Some of the most commonly used tests are discussed as follows—all
are copyrighted products:

The Parents’ Evaluation of Developmental Status (peps) tool is a parent-
completed test consisting of 10 questions (8 yes/no, 2 open ended). It can be
given to parents to complete prior to attending health visits and takes less
than 5 minutes to complete. It has a sensitivity of 74-80% and is suitable for
children up to 8 years old.>* It identifies children as low, moderate, or high risk
for various disabilities and identifies an optimal course of action. Available at
www.pedtest.com.
The Ages and Stages Questionnaire (As@), another parent completed test,
consists of 21 age-specific questionnaires. It can be used to evaluate children
aged 1 month to 5% years old. It has a sensitivity of 85% and takes 10-20 min-
utes to complete.* It has a single cut-off score indicating which children need
further referral. Available at: www.agesandstages.com.
The Modified Checklist for Autism in Toddlers (m-cHAT) is a second-stage
parent-completed test that is more specific for autism spectrum disorders. It
has a sensitivity of 90%. Available free online at: www.firstsigns.org.
The Brigance Screens-11 is a directly administered test, combining parental
observation and the eliciting of skills from children. Tt covers multiple domains
of development including speech-language, motor, general knowledge, as well
as reading and maths at the older age groups.

Available at: www.curriculumassociates.com.
Whilst the American Association of Pediatrics recommends both develop-
mental surveillance and screening,®® the National Screening Committee (uk)
doesn't recommend developmental screening.®”


www.firstsigns.org

Developmental milestones

7777777 Average age Milestone Red flags
6 weeks « smiles,
« follow eyes past
7777777777777777 midline
4-6 months « sits with support At 6 months if
« rolls * no smile
= reaches out for objects ; * "o grasp
= starts babbling + not rolling
,,,,,,,,,,,,,,,, « poor head control
6-9 months « crawls At 9 months if
« sits without Support * NO response to words
« pulls to stand » lack of eye contact or
» gives toy on request facial etxpressmn
« turns head to name O D GSlEs
. okt Tty « no passing of toys from
EFHILS B0 U hand to hand
* gestures with babbling | . ot sitting without sup-
« first tooth port or crawling
7-12months « develops pincer grasp :At12 months if

i e plays ‘peek-a-boo’

« waves goodbye

{ < walks with a hand held |

« unable to pick up small
items

« not crawling / bottom
shuffling

« not standing holding on to
furniture

« no babbled phrases

« single words
« listens to stories
« drinks from cup

18 months « speaks 6 words « uninterested in playing

« able to walk up steps with others

« names pictures * no clear words

« walks independently « not walking without

« scribbles support

Tt vt (el « not able to hold crayon

,,,,,,,,,,,,,,,, = unable to stack 2 blocks
1.5-2 years « kicks/throws a ball At 2yearsif
i eruns i« has <50 words

i« 2-word sentences
i« follows a 2-step

i command

i e stacks 5-6 blocks

{ e turns pages

| e uses a spoon

|« helps with dressing

i e difficulty handling small

objects

i unable to climb stairs
i e no interest in feeding or

dressing

If there is regression, or loss of a previously developed skill, this should be
considered a red flag requiring immediate investigation. Other red flags at any
age include poor interaction with others, difference in strength between right

and left sides of body, abnormal tone, and strong parental concern.

Paediatrics
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Biochemistry (Immol = ImEq/L)

Albumin® 36-489/dL
Alk phos” see below
al-antitrypsin® 1.3-349/dL
Ammonium®  2-25pmL/L; 3-35mcg/dL
Amylase” 70-300u/L
Aspartate aminotransferase” <40u/L

Bilirubin® 2-16pmol/L; 0.1-0.8mg/dL
Blood gases, arterial pH 7.36-742
PaCo, 4.3-6.1kPa; 32-46mmHg
Pa0, 11.3-14.0kPa; 85-105mmHg
Bicarbonate” 21-25mmol/L
Base excess -2 to +2mmol/L

Calcium? 2.25-2.75mmol/L; 9-11mg/dL
neonates: 1.72-2.47; 6.9-99mg/dL
Chloride” 98-105mmol/L

Cholesterol”™  <5.7mmol/L; 100-200mg/dL
Creatine kinase” <80u/L
Creatinine” 25-115pmol/L; 0.3-1.3mg/dL

Glucose™  2.5-5.3mmol/L; 45-95mg/dL
(lower in newborn; fluoride tube)

TgAS 0.8-4.5g/L (low at birth,

Rising to adult levels slowly)

1g6° 5-18g/L (high at birth, falls and then

rises slowly to adult level)

TgM® 0.2-2.09/L (low at birth, rises to

adult level by 1 year)

IgES <500u/mL

Iron® 9-36pmol/L; 50-200mcg/dL
Lead®™ <1.75pmol/L; <36meg/dL
Mg?+? 0.6-1.0mmol/L
Osmolality” 275-295mosmol/L

0.04-0.21mmol/L
35-5.5

Phenylalanine”
Potassium” mean mmol/L

Protein® 63-81g/L; 6.3-8.1g/dL
Sodium® 136-145mmol/L
Transferrin® 2.5-459/L
Triglyceride™” 0.34-1.92mmol/L

(=30-170mg/dL)
Urate” 0.12-0.36mmol/L; 2-6mg/dL
Urea” 2.5-6.6mmol/L; 15-40mg/dL

Gamma-glutamyl transferase”  <20u/L
Hormones—a guide » Consult lab
Cortisol” 9am 200-700nmol/L
midnight <140nmol/L, mean
Dehydroepiandrosterone sulfate™

day 5-11 0.8-2.8pmol/L (range)

5-1lyrs 0.1-3.6pmol/L
17a-Hydroxyprogesterone”

days 5-11 1.6-7.5nmol/L (range)

4-15yrs 0.4-4.2nmol/L
T." 60-135nmol/L (not neonates)

TSH” <5mu/L (higher on day 1-4)
B=boy; ©°™=edetic acid; "=fasting
G=girl; P=plasma; >=serum.

Alk phos® u/L: 0-%yr 150-600; #%-2yr 250-1000; 2-5yr 250-850; 6-7yr 250-1000; 8-9yr
250-750; 10-11yr G = 259-950, B < 730; 12-13yr G = 200-750, B < 785; 14-15yr G = 170-460,
B =170-970; 16-18yr G = 75-270, B = 125-720; >18yr G = 60-250, B = 50-200.

Haematology mean £~1 standard deviation. Range x10%/L (median in brackets)

4-13

~Note: Basophil range: 0-01x10%/L; B*1o; 2150ng/L.
Red cell folate™™ 100-640ng/mL. B = boys; G = gitls.

" Platelet counts don't vary with age: 150-400x107/L.
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Fig 2.24 Mean times of eruption (in years) of the permanent teeth.

Deciduous teeth Months Months

Lower central incisors 5-9 First molars 10-16

Upper central incisors 8-12 Canines 16-20

Upper lateral incisors 10-12 Second molars 20-30

Lower lateral incisors 12-15

A 1-year-old has ~6 teeth; 1%yrs ~12 teeth; 2yrs ~16 teeth; 24yrs ~20 (see fig 2.24).
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Fig 2.25 uk-wHo growth charts—boys aged 0-1 yrs

© 2009 Department of Health.

In 2006, the wHo introduced new growth standards which were adopted in the ukin
2009 (2010in Scotland) for children 0-4y (uk-wHo charts, figs 2.25-2.28). These growth
standards were compiled from data from breast-fed babies (who grow slower than
formula-fed infants)—from 6 different nations (the us, Norway, Oman, Brazil, India,
and Ghana). The linear growth patterns were similar between nations—so for this
age group there aren't thought to be any ethnospecific differences in rate of growth.
This rate of growth is taken to be an optimal growth rate for children, as opposed to
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Fig 2.26 uk-wHo growth charts—boys aged 1-4 yrs. © 2009 Department of Health.

the previous growth charts (uk90) which described the prevailing growth patterns

of uk children compiled from surveys done in the 1980s. As a result the uk-wHo charts

have an increased number of overweight children and fewer underweight children,

when compared with the uk9o charts. For <4yrs, the uk-wHo charts replace the uk9o

charts. The uk9o charts are still used for children >4 (not reproduced here)

e Separate charts exist for children with Down's syndrome, Turner's, and achon-
droplasia
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Fig 2.27 uk-wHo growth charts—agirls aged 0-1 yrs. © 2009 Department of Health.
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Fig 2.28 UK-wHo growth charts—girls aged 1-4 yrs. © 2009 Department of Health.
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Fig 2.29 Boys' BMI chart.
© Child Growth Foundation, reproduced with permission.

Risk factors for childhood obesity Changes in food availability and activity
levels during the past 30 years are well known. Also: low socioeconomic status,
maternal obesity, rapid infancy weight gain. Obesity prevention programmes
have some success and show that changes in school and community environ-
ments can decrease childhood weight gain. In France, for example, children
are weighed in school regularly, and regular exercise and healthy eating (not
diets) are promoted in systematic ways. Input from a family healthy-eating
coach has also been found to help.>#5 Peer encouragement and feedback in
the form of pedometer readings is one way of promoting more exercise.”®

For methods of preventing adult consequences of childhood obesity by inter-
vening in childhood, see p156.
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© Child Growth Foundation, reproduced with permission.

z-scores for weight, height, and Bmi: what do they mean? A z score (for
weight-for-age) of -1 indicates that weight is 1 standard deviation (oHem p737)
below the median for that age/sex group. This means mildly underweight. z -2
(minus 2 standard deviations) is moderate, and z-3 is severe. Ditto for height.
In the care of children with chronic diseases, eg Hiv, monitoring and improving
the BMI z-score is an important way of reducing morbidity and mortality.s*

A BmI z-score of +2 to +2.5 counts as moderate obesity (severe if >2.5).57257 gm1 z-
score is chief determinant of metabolic syndrome in children;* a 1-point increase
in BmI z-score yields a 2-fold increase in its prevalence (t from 27.6% to 60.7% if Bm1
z-score increases from 2.3 t0 3.3). (See figs 2.29 & 2.30 for BmI charts.)

BMI z-scores also help monitoring weight-intervention programmes.”s
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Dubowitz system for assessing gestational age

See figs 2.31 & 2.32 for neurological criteria for Dubowitz scoring and assess-
ment of gestational age.

NEURO- SCORE
LOGICAL
SIGN 0 1 2 3 4 5
POSTURE @<):' @é:: @é(: @é(: o;:;
SQUARE r\ [\ r\ [l
WINDOW

90° 60° 45° 300 0
ANKLE 90° 75° 45° 20° 0°
DORSI-

180° | 90-180° | <90°
ARM
RECOIL
LEG | oS
RecolL | =

180° | 904800 | <90°
copLireal 18 160° 130° 10° 90° <90°
NGLE | S| S | o | o o4
HEEL
To | B> | os | o
SCARF R ” ”
SIGN ) by

el

HEAD 7 7 7
LAG Oq O‘C&
VENTRAL
SUSPEN- m o | 9| OP 2 By
SION

Fig 2.31 Neurological criteria for Dubowitz scoring (use in conjunction with TABLE on p230-2).
Reproduced from Archives of Disease in Childhood, L. Dubowitz, volume 44, Tssue 238, pp. 782,
Copyright © 1969 with permission from BmJ Publishing Group Ltd.
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Fig 2.32 Assessment of gestational age: Dubowitz system. Graph for reading gestational
age from total score.
Reproduced from Archives of Disease in Childhood, L. Dubowitz, volume 44, Tssue 238, pp. 782,

Copyright © 1969 with permission from BmyPublishing Group Ltd.
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Fig 2.33 presents a nomogram for calculating the body surface area of children.
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Fig 2.33 Nomogram for calculating the body surface area of children.
Reproduced from Archives of Disease in Childhood, L. Dubowitz, volume 44, Tssue 238, pp. 782,
Copyright © 1969 with permission from 8wy Publishing Group Ltd.
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Reference intervals: nutrition for preterm babies

Water See p235. An intake of 180mL/kg/day (range 150-200mL/kg/day) of hu-
man or formula milk meets the water needs of very low birthweight infants
(vLBw; <1500g) under normal circumstances. In infants with heart failure wa-
ter restriction is necessary (eg 130mL/kg/day).

Energy 130kcal/kg/day (range 110-165) meets the needs of the LBw infant in
normal circumstances, and can be provided by formulas with similar energy
density to human milk (65-70kcal/dL) in a volume of 180-200mL/kg/day. If a
higher energy density is required keep it <85kcal/dL. The problems with en-
ergy densities above this are fat lactobezoars and u&e imbalance.

Protein Aim for between 2.25g/100kcal (29g/kg/day when fed at 130kcal/
kg) and 3.1g/100kcal (4g/kg/day). Lysine should be as high as possible. Pre-
cise guidelines on taurine and whey:casein ratios cannot be given. At pre-
sent LBw formulas are whey-predominant. Signs of protein deficiency: durea;
Iprealbumin.

Fat Aim for 47-9g/kg (fat density 3.6-7.0g/100kcal). Longer-chain unsatu-
rated fatty acids (>C12) are better absorbed than saturated fatty acids.
Aim to have 24.5% of total calories as the essential fatty acid linoleic acid
(500mg/100kcal).ss

Carbohydrates Aim for 7-14g/100kcal, eg with lactose contributing 3.2-12g
per 100kcal. Lactose is not essential; substitutes are glucose (but high osmolal-
ity may cause diarrhoea) or sucrose (+ starch hydrolysates, eg corn syrup oils).
Vitamins See p122 & EsPGAN committee.®””

Elements Na*: 6.5-15mmol/L. K* 15-25.5mmol/L. Ca?* 1.75-3.5mmol per
100kcal. POz 16-29mmol/100kcal. Ca?*:PO3 ratio: 14-2.0:1. Magnesium:
0.25-0.5mmol/ 100kcal. Tron: if breastfed, give 2-2.5mg Fe/kg/day (recom-
mended total intake). Formula-fed infants may need a supplement to achieve
this. Todine: 10-45mcg/100kcal. Manganese: 2.1umol/100kcal. »1cal=4.18 joules.

ﬂs& Fluid regimens to correct dehydration

If tolerated, always use oral rehydration. Dioralyte” comes in sachets which
contain glucose, Na* and K*. Show the parent/guardian how to make it up
(water is the vital ingredient!). If breastfeeding, continue.

Daily 1v water, Na, and K (mmol/kg/day) MAINTENANCE needs

Age (yr) Weight (kg) Water (mL/kg/day) Na* K*
<05 <5 150 3 3
05-1 5-10 120 25 25
1-3 10-15 100 25 25
35 15-20 80 2 2
>5 >20 45-75 15-2 15-2

Use 0.45% saline with 5% glucose for these needs (contains few calories,
but prevents ketosis). 0.9% saline is used for many conditions at risk from
hyponatraemia (see Nice guidance). Pre-existing deficits and continuing
loss must also be made good. Reliable input-output fluid balance charts
are essential.

Calculating pre-existing deficit mL~% dehydrationxweight (kg)x10; give eg
as 0.45% saline over 48h (eg 750mL for a 10kg child who is 75% dehydrated).
Add in K* (20mmol/500mL) once the child has passed urine. Don't forget the
maintenance fluids for ongoing losses. Replace deficit over 48h if >5% dehy-
drated.



Estimating dehydration is difficult. In the West, dehydration >75% is rare,
even with pka. Mild dehydration (0-5%): 5% weight loss in infants; 3% in
children. Dry mucous membranes; skin turgor may be ; may have decreased
urine output. Moderate dehydration (5-10%): Weight loss of 10% in infants;
6% in children. Decreased skin turgor, very dry mucous membranes, oliguric,
pulset, capillary refill time >2s, lethargy, hoarse cry. Severe dehydration
(>10%): Weight loss of 15% in infants; 9% in children. Skin turgor ¢ with
tenting, mucous membranes parched, anuric, shock, hypotension; comatose.
Fluids for the first 24h in mild dehydration This is best managed at home.
Encourage parents to give little and often (ie 5mL every 5min by syringe). The
patient will not need treatment until they are more dehydrated.
1v fluids for the first 24h in moderate dehydration
« Give maintenance water requirement (above) + the deficit over 48h. The most
physiological method are oral rehydration salts eg Dioralyte® by NG tube, if tol-
erated. Some patients manage on oral fluids only. 'Rapid rehydration” involves
4h of 10mL/kg/h 09% NaCl then maintenance after if needed. Ensure the nurs-
es are aware to drop the fluid rate after 4h, and change to 0.45%/5% glucose.
* Measure or estimate and replace ongoing losses (eg from the bowel).
e Monitor u&e on admission, and at least daily.

»1v fluid replacement in the first 24h in severe dehydration (ApLs)Treat-
ment aims to restore any circulatory compromise, then to correct deficits over
48h. If 1v access fails, use the intraosseous route, p236).

0.9% saline 20mL/kg 1v1 bolus, while calculations are performed.

« Continue with saline boluses, then use blood, until the signs of shock ease.

e Then give the daily requirement + fluid deficit as above, making good continu-
ing loss with 0.45% or 0.9% saline depending on type of dehydration (045%
in isotonic/hyponatraemic; 09% in hypernatraemic dehydration—cerebral
oedemais a risk during rehydration with t serum Na*; correct slowly).

e Measure plasma and urine creatinine and osmolality (p176), and plasma bi-
carbonate if renal impairment or electrolytes significantly abnormal. Meta-
bolic acidosis usually corrects itself.

Guidelines for success: Above all be simple. Complex regimens cause errors.

1 Stay at the bedside; use clinical state + blood gas results to adapt 1vi.

2 Beware sudden changes in Na* (t or 1); may cause seizures or central pon-
tine demyelinolysis.

3 Beware hidden loss (oedema, ascites, 61 pools), and shifts of fluid from the
intravascular space to the interstitial space (‘third-spacing’).

4 Measure U&E and urine electrolytes every 8h.

5 Give potassium once you know that urine is flowing (apart from pka). The
ready-prepared fluid '0.45% Saline With 5% glucose With Potassium Chlo-
ride 20mmol/L’ is usually a good choice. Be guided by serum K*7#

Hypernatraemic dehydration: (greater water loss than salt, eg from wrongly
made feeds, or rarely, if breastfed.) It causes intracellular dehydration (£
fits).* A big danger is too rapid rehydration. Hyponatraemic dehydration:
Most common abnormality (symptoms likely if <125mmol/L). Due to sepsis,
use of hypotonic fluids, or excessive 61 losses. If no symptoms, treatment de-
pends on volume status. Hyponatraemia with seizures requires hypertonic
saline—seek senior advice.

Water balance in the preterm infant Water comprises 50-70% of weight
gain (eg of 15g/day) in preterm babies. Insensible water loss (twL) falls with
increasing body weight, gestational age, and postnatal age; it increases with 17°
(ambient & body) and low humidity. In a single-walled, thermoneutral incubator
with a humidity of 50-80% 1wt ~30-60mL/kg/day (may double in infants on pho-
totherapy under a radiant heater). Faecal water loss ~5-10mL/kg/day (except
during diarrhoea). Urine loss: Tf ¥0mL/kg/day, there is no excessive renal stress.

Paediatrics
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»»APLS procedures: intraosseus transfusion

(apLs=advanced paediatric life support.)
Immediate vascular access is required in paediatric and neonatal practice in
the following circumstances: cardiopulmonary arrest, severe burns, prolonged
status epilepticus, hypovolaemic and septic shock. In many cases rapid intra-
venous access is not easily obtained. Intraosseous (10) infusion is a rapid, safe,
easy, and effective means of obtaining vascular access, and is recommended
for life-threatening paediatric emergencies in which 1v access cannot be ob-
tained.*® Most with easy access to 10 would not attempt 1v access first. It is
safe to administer all intravenous medicines via the 10. Bloods can be taken
and sent to the lab for crossmatch, Fec, U&E.** Inform the haematology lab
they will see blasts. A blood gas can be sent (if no fluids given already)—but
it shouldn't be used on an autoanalyser as it may clog the machine. Send it to
the lab and inform them that it is a marrow sample—they may be able to test
it in a cartridge analyser.*
Contraindications Osteoporosis, osteogenesis imperfecta, and infection or
fracture at the site of insertion.

Technical aspects Learn from an expert. The major choice is between a
manual needle or a semi-automatic device such as an intraosseous gun or
drill. The two major devices available are the Bone Injection Gun® (B.1.6.%2)—a
spring-loaded device available for children and adults, and the ez-10® device a
reusable drill with a 15mm needle for children <39kg, and a 25mm needle for
patients >40kg. A new 45mm needle is available for those with significant tis-
sue/oedema overlying the site of injection. The Ez-10 may be faster than both
manual needles and the B.1.6. and easier to place 1st time.s*

Preparation Set trolley: Dressing pack, povidone iodine, needles, 10mL sy-
ringe, lidocaine (=lignocaine) 1% (5mL), scalpel, intraosseous needle, paediat-
ric infusion set, 10mL 0.9% saline, adhesive tape.

Choosing the site of insertion The proximal tibia is the best site. Other sites

are, distal femur or distal tibia. Choose a point on the flat anteromedial sur-

face of the tibia, 1-2cm medial to and 1-2cm below the tibial tuberosity. The
child's leg should be restrained, with a small support placed behind the knee.

Procedure

o Sterilize the skin with antiseptic, infiltrate with lidocaine as necessary.
(Puncturing the skin with the scalpel is not usually necessary.)

e Insert the intraosseous needle at an angle of 90° to the skin; advance with