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PREFACE TO THE SECOND EDITION

Many of the wopics in this second edition have been re-writien, revised and updated. In ling
with current trends in beaching and leaming, we have adopled a more problem-onentated
approach. which is reflected in revised topic titles (e.g, Heanl mummurs repiaces Acyvanmic
congenital heart discase; Couph and whesze replaces Lower respiratory tract infections ),

The contribugtion of the two pew suthors (AP and CT) has enabled us to review the key
arcas of knowledge which we felt shoold be inclsded in this book, We have also reviewed
the Fist of topics in the light of the syllabus for peneral professionnl and higher specialist
training which has besn peadieced recently by the Roval Colleps of Pasdiatrics and Child
Health (RCPCHY, As a result, some new topics have been added (eg, Adolescent health,
Orthepaedic problems in childhood, Inflammatory bowel disease) and there are more
community-aremated wopic btles (eg, Disability, Learning disability, Accidents). We have
combined opics from the first edition which more logically ga gether, for example,
blistering conditions and childhood examhemara are now incloded in one opic entitded
Hashes and blissers; binb injuries, congenital dislocstion of the hip. talipes and naevi ane
incloded in the Newhorn examination sopic

We are prateful to the readers of the first edition, and the doctors and medical students
within our depastments who have made commenis and suggestions for the second edition
We hope that ihe hook comtimess 10 be 3 weaful revision abd for these preparing For both
undergraduate and posigaduste peediatric examinanons (incloding the Diploms in Child
Healih, the Pare 1 and Pan T MRCP in Paediatrics exams). We anticipate that the
information provided will also be the core knowledpe required for the new RCPCH exame
which will be infroduced over the next few vears, We are grateful 1o Jonathan Bay and Lisa
Mapsell at BIOS for their contimmied help and enconmgemeani,

Amarda Biflran
Allzon Pearce

Carherine Tigfrey
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PREFACE TO THE FIRST EDITION

This book contains 100 chapters, each providing n concise account of 8 topic consadered o
be central te a general peediatric curriculam. The text is aimed primarnily at candidates
approaching Pant [T MRCP in Paedistrics. but will also be of grest value to those enderaking
Part T MRCF in Pacdiatrics (recently introduced) and the Diploma of Child Hzalih. Madical
smdents and nurses may also find it a useful scarce of information.

In is assumed that the reader will already have acquired a basic knowledge of pacdiairics,
The book is therefore intended 1o act a5 a revision text, although references o mone ditailed
texts and arbiches are incheded Tor many topacs,

We would like to thank our many leachers, past snd present. our publishers, BIOS, and the
senies editors For their help and encouragemem

Anme E M. Bovies
Amanda L Billvon

PREFACE TO THE FIRST EDITION xiii
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ABDOMINAL PAIN - ACUTE

Acute abdominal pain mey be difficult io assess, particulardy in the young infant. Both
medical and surgical causes should be considered. The diagnosts of appendicitis is often nol
considered in pre-schosd children as they localize pain poorly and the preseniing features
may nol be typical. The nsk of perforation and subsequent compications i, therefore, higher

im this group.

Canses

Clinical assessment

Intussusception

Cinstroenieritls,

Urinery iract infection, pyrelonephriis.

Constipation.

Llrinury resenizon

Lower lobe pneumonia,

Dhiabetic ketoaciudosis,

Mon-specific abdeminal pain (incloding meseneric
adenifiz).

= Acul: appendscitis

= Inlusssceplion,

Vilwilue,

Testicular rrsion

Srrangulated inguinal hemia,

Rore causes (e.g. doodenal wlecer, ovarian oyl
parscreatiiish.

Acute abdomingl pain may also be a feature of somea
svstemic comditions .. Henoch-Schinlein parpura,
nephrotic syndrome (hypevolaemia, peiionitis), sickle cell
disease (pertonitis, sickle cell crisis).

A derailed hiszory sbould be taken, noting the features of the
prin {1ime of onset, site, naiure) and any associaled
sympioms {c.g. fever, uninary symptoms ebc). Examination
should includs assessmend of the siate of hydration, carcful
examinalion of ihe abdomen, incliading the extemal ganitalia,
and examination of the chest. Repealed or Winecessary
dizital recial examinaitons should be avoided, Subsegusnt
investigations and management depeml on the lkely cause,
bt shosrhd ai least include a wrine for protein, glecose,
micrmscrpy and culiare

Invaginstion of one segment of bowel into another, commonly the terminal ileum into the
caccum, typically occurs in infants belween the ages of 6 and 12 months. Boys are more
frequently affected than girls, The cause is unknown bt B may be due 1w lymphoid

ABDOMINAL PAIN - ACUTE 1



hyperplasia resulting in an enfarged Peyer's paich during an intercurrent infoction. Thene is
vzally & shom history of episodic screanmving, imitabikity and pallor, during which the child
draws up hisher legs in pain. Vomiting, sometimes bile-seained, may ocour. The passage of
blood and mucoss per rectum is a relatively lae sign (Cnedourrant jelly” stool). A sausage-
shaped mass may ke palpable in the right hypochondrium and plain abdominal X-rays
typicafly show evidence of small bowel ohstuction. There may be a paocity of gas or a soff
tissue chadow in the region of the mivssuscepiion. Ultrassund may be helpful if the
diagnasis 15 uncertain. An air or barium esema confirms the diagrasis and hydmstatic or air
redisction may be atempled if the history is less than 24 hours and there are no signs of
peritonism If this i uasuceessfial, the history is long (= 24 hours — risk of perforation), o
there are sigas af shock or peritonism, surgical redoction is indicated. The child may be
severaly ill ar presentation with shock or peritonitis and should be resuscitated with iv
fhids and antibiotes pror @0 surgical reduction. There is a small fsk of recumence of the
infgangeeplion after both non-surgical and surgical reduction. Iniussgscepton occassonally
oceurs in older children when the lead point may be a Meckel's diverficolum, polyp,
duplication cyvet or lymphoma,

Acute appendicitis

Abdominal pakm typically stans cenirally and over & few hours becomes localized o the figh
ilize fogsa The child ds anorexic, fmitable, looks Mushed and may vomit, A low-grade fever
s uswal and there may be iendemess, guarding and rebownd in the nght ilisc fossa, Tn
patients with & pelvic appendix, diarrhoea may ocour and tenderness or a mas may be
detecied by H;:.ml: recia] examineiion. The FL'E'-IHI:H.'-] chuld 'rcr}'di:ﬂ':'ll:a.lll. Loy assesss ancd the
diagnasis is ofien nol considered in these children or is mede only ance the appendix has
perforated, Antibictic administration prior o sdmission for presumed car and throst
infectivns may modily U courss, keading o e development of an appendix abscess, Paoas
spasm may cause W child o present with a limp diveming the aiszniion away from the
abdormen 1o the hip joint. Te avoid late diagnosis it important i consider nppendicitis even
in young infants. The whitz cell count is usually raised, bat this will not distinguish
appendicilis from other causes of abdomenal poin. Abdominal X-rays are rarely helpful and
the decision & operate must be based on repeated careful clinical assesament. Post-operative
complication: are more common if there |8 diffuse pentonitis 1 dingrosis (wound infection,
paralytie ibews. lealized inteapericoneal abscess formaiion, adhesions)

Non-specific abdominal pain

This term has been used in receat years to include the group of children with acuie
ghdominal pain which may be similar in preseniation to scole appendicitis, bl is more
diffuse and variahle on examination. Deagnosis 15 made by repeated clinical assessment
iogether with rebevant investgations o exclude more definite pathology (e.g. UTL
sppendicisis, Intesitnal obstruciion). The pain usually seitles spontaneously over 24—
howrs. This group inchedes children with mesenteric adenitis which is often diagnosed at
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laparatomy for presomed appendicitis = enlarged mesenteric lymph nodes with fres
peritoneal uid are found in the presence of a normal appendix.

Further reading

Stringer MDD, Divake DP. Diagaosis and management of acote abdominal padn in childhosd.
Current Poediarrics, 1991, 1= 2-7

Williams M. Acuie appendicitis in the pre-school child. Archives of Dizease in Childhood,
1900 e 12702,

Related topics of interest

Ahbdominal pain — recurmznl {p. 4)
Constipation {p. 97

Uirinary tract infection (p. 3709
Vomiting {p. 3773
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ABDOMINAL PAIN - RECURRENT

Recurrent abdomimal padn s a common paediairic problem affecting between 10 and 200% of
sehool=children, The term s usaally wsed o desenbe recurment, moderatzly severe attacks of
pain accurring over a penicd of &1 least 3 months, These epsodes may lead 1o repeated
absznce from school. An orgaric cause (o =xplain the pain 15 fousd in <105 of cises and
clindcal examination betwesn episodes 13 wsually normal, Siblings may have kad similar
sympioms, and there may be a family hisoeary of teriable bowel syndrome in the paresis.

Causes & Mon-orpanic (functioaad) abdomdnal pain accounts for >

0% of cases.

= Coasipaton.

®  Urinary wact infecdon

= Abdominal migralne,

* Oesophagiis, gastntis.

* Dwsmenorrhoea

= (ther rare causes;

Focd intolerance,

Renal tract, e.g. FUT obstruction, cabeuli,

CFT Eract = P-EFli.L' ulceration, inflammatory bawel
lisease, coeliae disease, intermiltent voivalus, E;.pll
stones (particulaely if underlying haemaolytic
diserder). Meckel™s divenicaluns,

Ciwarian ¢ysls — recurment pain is mol oncomman in e
manths preceding the menarche due to follicular
snlargement.

Leapd pl}im‘ll'l‘l!.

Porphyria.

Pancrestilis.

Referred pain, e g. from eping, palvis, pleora.

History A detwiled history is essential asking about the following
features of the pairc
= Timing, including relation o mesls, dost the pain wake
ihe chibd at might™
& Freguency, o2 only on school daye suggesss non-organic
pdim,
o Dlusatipn.

Site and radiation. Ask the child to point to the site of the
pain with one firger, Non-organic pain 5 typically
descrbed wsing a flat hand in the periumbilical region.
Malure, ¢.g. burning epigastric pain saggesis possible
gasiritsfoesophagitis.

Precipitating and relleving factors,

4 ABDOMIMNAL PAIN - RECURRENT



Imvestipations

M anagement

Enguiry should be made about associated symploms
including vomdting, headache, urinary sympioms {dysoria,
frequency, haematuria), bowal hahit (stoo] frequeency, colour,
cordisiendy), and relationship to periods. A detailed Family
and social history may reveal some peychologicsl wpsst or
lifg-event which has precipitated the ahdominal pain, e.p.
mowing to a new schood, parental separation

Examination should include an assessment of growth (height,
weight, nutritional stabes) and puberizl staging, General
physical examunation may reveal feamices 1o suggest an
pEganic cause, =.2. palpable faecal loading, anaemia,
epigastric or renal enghe iendermess. However, examination i3
usually enticely normal. The child is rarely seen durieg an
episods, bt it may be helpful 1o arange this

If nom-organic pain is suspecied from the history and
examimation, investigations may be limited fo wrine enalysis
and culture, More detaled investigations may be indicated if
there are any feaares 10 suggest an usderlymg organic cause
fe.g- full blod count, ESRE, renal function and liver function
tesis, shdominal US, barium contrast studies, oesophageal
pH siudies), Radiological investigations may be normal
betwesn episndes in some conditions (e.g. abdominal X-ray
in mtermittent volvulus, intravenows pyélogram in a child
with renal calewli) and are best wded w show evidence of
phatruchion during an epiiods of pain,

In nos-orgamc pain, the first consahation should provids the
redssurance that the physical examination is normal, snd that
seriows disease is unlikely, The gentle suggestion that the
problem may be fanctional is sometimes approprials o this
stage. At subsequent mberviews symploms can be revewed —
asking the child 1o keep o dary of episodes for a short period
of ime b sometimes useful in esablishing a pattem o the
EYmpiams, Reassurance that abdominal pain dccurs
commonly in normal children, combinad with suggeaions o
aveid reinforcing the child's respanse o pain are usually all
thai s required. Formal paychologieal assesement and advice
o pakn management is occasionally indicated,

Abdomiral migraine is o term used o desiribe recurrent
attacks of abdominal pain usually asoctated with headache
andl vamiting. Typically thene 15 & family history of migraine,
Sanagement insludes avaldance of precipitating factors {e.z.
cenaim fopds) and the prompt ose of analgesics, with of
without antiemetics, during attacks, Prophylaxis with
pizotifen or beta-blockers muy be helpful, Manggement of
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other organic condiions, such as constipation, @5 dealt wath
elszwhere.

Further reading

Murphy M5, Management of recurrend abdominal pain, Archives of Diseare in Childhood,
1993, 69; 400411,

Related topics of interest

Abdominal pain —scue (p. 1)
Comstipation (p. 97)

Ciastroimicsting! heemosrhage (p. 156)
Headache (p. 1823

Inflammeatory bowel disease (p 2215
Lirinary tract infection (p. 370
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ACCIDENTS

Accidenis remain the single major cause of death in children, aged | to 15 years, in England
and Wales, causing more deaths than the two nexr commonsst canses combined. On average
two children die every day in sccidents wand each year an estimated 10 00 children ars lefi
wilth a permanent disability. Accidents contribute substzntially 1o childhood morbidity,
leading to one in five Accident and Emergency anendances and 20% of paediairic
admissions.

Major causes of severe injury and death are:

Boad waffic accldenss (KT As), as passenger or pedesirian.

Bams.

Dirowning or near drowning,

Otiher injuries, especially in the pre-school age groop, can ocour through lack of safery
in the home, e.g. falls or peisonings from chemicals or medicines not locked safisly away
from children,

Road traffic accidents (RTAs)

Hall of aceidental deaths and 165 of wial deaths in the age group | to 15 years are the
risult of rosd raffic accideats. BTAs are an important cause of long-term morbidity, beang
thet: Fast common casse of severe hesd injury in children over the age of one year

The majority of children involved in BT As are pedesirians. A child injured &5 a
pedesirian is more likely to be killed or sericasly injured than & chald cyclist or passenger,

Young children have very poor traffic awareness. Many inuriss occur when children ore
ploying unsupervised in the street cloge to their home and a significant number of accidents
vecur when childeen are ravelling home from school, Pravision of safe play areas,
paticulady in areas of high density howsing. and tralfic calming seasures 1o skow velicles
gpeed, have becpme impostant community and public health issues.

Imr:nq.ing numbers of child passsager injuries  are being s=zen ax a direct resull of
imcreasing use of private trangport in the populstion. 1t is esgential 1o emphasise the need far
acdequate seating with redirainis.

Bicyele aceidents are relatively infrequent but remain an important couse of morkbidity
because of the high risk of hesd injary. Children contirue to be fnught cyele proficiency in
schools nationally, Thers is clear evidence that cycle helmets help prevent injury,
particalarly for falls from cycles; however most faal accidents involve collision with a
vehicls,

Emergency management A struciered approach s reguired when assessing the
seriously injured child, The winciples of tasic life suppon
i.ppla:,' with assessment and managemenl of H.inl-'i_r.
Breathing and Circulation. A thorough nearclogical
cxamination should be undesiaken, followsd by sxamination
for bony and mtcrnal injury; emeigency reatnrent should be
underiaken as ¢ach problem bs identified. Cervical spine
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Burns and scalds

injury should be assumed until it is excluded by clinical and
radiological examination.

Each year approximalely 50 000 burmt oc scalded children attend emergency dzpariments in
the UK, of whom 10% require hospital admisison. Burms are the gecond most common cus:
of accidensal death in children afier RTA. The majonity of fatal bums occar in home fires,
smoke mhalation causing death. Mot commonly chibdren are less than 5 vears old. Noa-
fatal bums ofien invobve flammakle clothing. Scalds are ofien caused by hot drinks, kettles
or hot bath water, Somme bums may be the result of non-accidemal injury.

Emergency management
of major burns

*Management

B ACCIDENTS

&  Rapid initial assessment must be made &s Nuid
replacemeeng and analgesia should not be delayed,

o Take a clear hastory of the nature of the injury
documeniing the time it occurred

. Disrribarion. Bums to head and neck or genital area need
specin attention.

2. Depih.

» Superficial: injury o epidermis couse redness and no
kistering,

& Partial thickness: some injury o the denmis. Skin appears
pink and motled with some blistering seen,

# Full thickness: mjury to epidermis, dermis and possibly
deeper smuctures. Skin appears charmed and white and is
painless.

3. Surfece area i caboulated as a pl:n:mln.p: A useful rule is
that the child's palm and adducted fngers is approximately
|'% of body surface, The “nabe of 9's° con only be wsed for
children over 14 years of ags, A “burmns chan® should be
avallable in the emergency deparinent.,

{. Reewieitation Bagc life suppent shoold be the priority in
any emergency: Alreay. Breathing, Crreulalion. Adrway
and breathing problems cccus after burns do the face and
mmouth e after smoke inhalatios in howss fires,

2. Fiuld loss, Bums greater than 10% surface area will nesd
intravenous fluid replacement. For the shocked patienn 20
milfkg bolus of heman albumin soluteon 455 or erysalioid is
given, Maintenance and replacement fluid for the next 14
howrs should be calewlated using the followang equation:



Replacement fluid in ml = % bam = welght (kgi = 4

Half of the todal caloulsied amount shoald be given over
B hours since the bam. Flud given is wsually 4.5% hamaen
albumin solution.

3 Analgesia. Intravenous morphine 0.1 mgfkg should be
given for anything other tham a miror bum. Intramiscular
miorphine is poogly absorbed periicubarly 3t the bum sie

Transfer to 8 regional bums wnit is advisable f child has
greater than D0% bams, if greater than 3% full thickness bum
or for bums to specific areas, e.g. face of genitsl area.

Long-term considerations inclade scaming. coniractures
and peychosocial conseguences,

Prevention Home safely device:, eg. smoke alarms; cooker geands;
coiled kettbe Mexes; fire resistant chothing and household
BLems; ihenmosiat comirol of [p water [emperature.
Drowning and near drowning

Drowning is defined s death from asphysia associated with submersion in a fuid. Near
drowning 15 sabd 10 have eccurred if there i any recovery, however irangient, following a

submmersan incidest,
Epidembology

Aszessment and

Prollems

Direwning is the third most commen cause of aceidental
death in children in the UK, after RTA and bums. The (nee
annual inciklencs of mear drowning accidents in children is
unceriain as nat all seck medical advice, In England and
Welcs the eanual incidence of submersion accidents in
chitdren is approximasely 1.5 per 100 000 and morcalizy is
0.7 per 100 K0, The majerity of children are less than 5
years old, Evenls most commondy Occur in privale seimming

poeds, gandea ponds and inland and opes water waya,

Basic life support should be commenced as soon & the child
is taken out of the water after assessment of Airway,
Breathing and Circulation. Cardiopulmonary resuscitation
should continue during trangfes 1o hospial,

I Hyposia may oceur due to alveolar mismatch or
secondary pulmonary cedema. Adificial ventilation may be
mmimd undil spordaneoes resparation @5 csteblibhed.

2. Hypoethermig. Many children will be bypothermic as o
resalt of iImmersion; rewerming should be urdertaken slowly,
Full resuschiation must contdnwee until the core empendure is
at least 32°C.
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1. Electrolyie abaormalities and disorder of acid-base
balanes: may follow fresh or salt wabter immersion and can
comiriete to arthythmias,

4. Convulsions may occur as a resull of hypogia, censbeal
aedema and clectrolyie imbalance and showld be reated

sppropriaiely,

5. Infecrion. Cmee cultures have been taken, broad spectrum
pntibiotics should be commenced to cover the risk from
contaminabed wabar.

f. Azzociared injurr. Once basic Llife sopporl has been
established you should progress (o a secondary assessment
for any injuries, e.g. diving injury 10 head or neck,

A total of T of children survive near drowning when
basic Hie suppon b5 performed ol the water-side. This reduces
e A% when it is not started antil arrival in the emergency
depariment. Frognostic indicators incluede immersion fime,
time to first gasp, corsciows level and temperalure oo amaval
in casualiy,

Prevention Supervision of public and privale swimming ercas, Feocing
or netting around pools and ponds. Encowrage children o
lenrn fo swim.

Accident prevention

Sratistics for accidends in chikdren are alarming. What is meore, litihe change has been seen in
the lost 200 vears. Accident prevention has been identified in the Health of the Mation
dociment as 4 priocity area, with a larged sel 1o reduce childbood sccdent fatalicy by ane
thisd by the year 2008, Rescarch is being directed at identifying the most effective forms of
accident prevention. Education for porents and carers on safety awareness has an impomant
rels; however, this has had limited impact to dale. There is a higher incidence of all
childhood accidents amongst children from households in disadvantaged socio-cconomic
groups, This does nol reflect that these families do not cane but instead idennfies issues of
poor bousing, overcrowding and lack of fimance. Some community programmas have bean
effective which identity high risk houscholds, make home visits, provide cducstion on safety
isspes and provide fres safely devises,

In order 1o fully develop effective inlervertions for injury prevention. Turther data
colleciion s reqguired from national injury surveillance systems

Mom-gocidental injury ard accidental poisoning are discwssed in further chaplers,
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Further reading

Advanced Paediatric Life Suppart Handbook, 2nd edn, London: BMI Publications, 1997,
Parkhouse ¥, Bums and scalds. Current Pasdéarics, 1993 J 6771,

Sibem 1. Accidenis and Emergencies in Childhood. Loodon; RCP Publicatbons, 1993,

Related topics of interest

Cardiae arrest {p. 61
Child protection {p. 65)
Peasoning (p. 315)
Shock (p. 344)
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ACUTE HEMIPLEGIA

An acute onset of hemiplegin is a serious event, and may arise from a wide varety of
underlying causes. Detasiled investipations must be undenaken to establish astiology,
although in & proportion of cases no ciuse will be found.

Aetiology

12 ACUTE HEMIPLEGIA

1. Hoemorrhage, Bleeding may arise from an anenigvenous

malformalion O anEurysm (congenital, irasmatic of
mycotic). Generalized bleeding disorders {thiombo-
cyeopenia, Fasmophala, disserninated intravasoakar coagularion)
of administration of anticoagulanis may be responsible.
Bleading inio & carebral lumour may cause hemdplegia in a
previcusly asymptomatic patient,

2. Arerial occliion. This usoally oocurs a5 & resalt of
occlusion of 8 mapor cercbral artery, €., intemial carotd or
mitddle cerebral ariery. Thrombus may form as a mesult of
infection (cervical adenitis, fonsillar infection), cyanotic
congenital hean disesse (polycythaemia), sickle ¢ell
disease or hyperiension, Progressive anerial occlusion
DECUES in IMOya-moya disease, in which recumem episodes
of hemiplegia ransien dysphasia and seizurcs may ooour,
Emboll may form from murcal thrembus in cyanotic
congenital beart discose with arryhithmin, acute
endocardits amd, rarely, cardisc myxoma. Smaller arteries
may be involved in collagen vascular disease. e.g.
polyaneritis nodosa, systemic lupus erythemalosus.

A Frinna, Head ingury ooy cause bemiplegin as a resall of
cpidural of subdural hacmosrhage. A blast injury w e
paratonsillar arca moy cewse thrombasis of the ntermal
corotid arlery. Stretching of the intermal corotid anery
agiinst tha upper cervical vertchrue may occur when there
iz overextension of the neck with head rotation. asd both
thrambl and emboll may form. Alr emboklis afier surgical
imerrenion and for emholus after long bone fractures ane

rare avents

4. Venows seclusion. Sierila venous thrombosis may oocur
in debhwdration. cyanotic congenital heart disease, diabedic
cama and protein & or C deficiency. Infeceed thrombus may
be responsible if thers is focal miracrnial infection. e.g.
pinalent meningitis, mastoiditis.



Clindcal sssessanent

Investigation

5 lafection Acute hemiplegia may occur in bacterial
meningitis a8 & nesul of thrombodis in cortical veins of
arteries. The direct focal cerebral invasion of herpes
simples virus may be respoasible For an acate hemiplegin,
but & post-infectiows encephalitis, o, measles or vanicella,
may also be involved.

&, Migraine, Neurological deflicits may occur in
complicated forms of migraine, and a hemiplegia may be
sccompanied by sensory changes, dvsarthria or aphasa,
Althowgh sponaneocas recovery 8 the mle, parsistent
weekness may mrcly cocur,

7. Epitepry and post-icnal srares. Acure hemipbegha may
foliow convulsions {including complicaied lebrile
convulsions | and sadus epilepbcas,

The history must establish the presence of any relevant
chronic illecss, e g. congenital hean discase of sickle cell
disease. There may be a recent history of treama, infectious
disease or vaccination. A family or past medical history of
magraine or epilepsy may be imporant, The mode of onset of
the deficit amd the presonce of associaled SRS 1%l
important, €2 the sudden onscl of beadache with rapidiy
evalving hemiplegia may soggest an intracranial
haemorrhages, Physical examination may reveal signs of a
generzlized bleeding disorder, tmuma or local or sysemic
infecuon. Cardielogical assessment, incluEng blood pressare
measurement, is mandatory {there may be extracardiac
manifesiations of infective endocardits), Dewmiled
neurnlogical examination may establish the likely vessel of
oeclusion, €. & contralaleral hemiparesis with legs alfecied
more than arms in occlesion of the antersr corebral artery,
Cranial auscuftaton may reveal a bruit assochated with an
AY malformation.

« FBC, ESR, coagulation studies, haemoglobin
elecirophoresis, Provein ©. 5 and antithrombin (11
estimation,

e Ampantibodies,

= Microbiclogy: biood culture, mid-stream wrine {MSL),
throat swab, Consider lambar punctune (LF) only if raised
intracrarial pressure has been excluded. Vieal studies.

e ULE, creatinine.

e Radiography of skull and cervical spine.

« EBEG,
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o ECG.

» Computerized tomography (CT) or magnetic resonance
imaging (MBI} of head and cervical spine.

o Angiography or digital subtraclion angrography to
delineate vessels accungely,

o Lipid sridics, if no cause is Found and thers is 2 family
history of stroke,

Managemani The initin! managemest of scule bemiplegis depends on the
undcwl:fjng M!inll:l[:r’. mimding o arrest the disénse process
while 'Iirrlil:ilg introcranial domage, £.E. in o paliznt with
herpr.:. lil‘l]PlE:l. :m‘:tphl.lil!i:. intravenous acyclovir is
sccompanied by close ottention to fluid balance, management
of mised introcronial pressure and treatment of seirures. If

there is residual neurological impuirment, physiotherapy
shiould be inetitued

Further reading

Brett EM. WVascalar disorders of the nervows system in childhood. In: Brett EM, ad.
Paegdiatric Mewrology, 3rd edn, Edinburgh: Churchill Livingsione, 1991; 571-88,

Related topics of interest
Fits, faints ard funny twms (p. 144)

Headache (p. 182)
Meningitis asd encephalits (p. 265)
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ACUTE RENAL FAILURE

Acule renal failure poowrs when 8 sedden decrease in renal funcion lesds o loss of
biochemical homeostasis. Oliguria or anura keads (o accumulation of nitrogepous wasie
prodiscts and disturbence of water and electrolyie balapce. It mey ocour a3 a result of renal
hypoperfusion (prerenal), parenchymal damage (renal) or obstruction of the resal tract (post-
remal), If not corrected, renal hypoperfuston will lesd o acuole tubular necrosis and, if the
insull is severe, cortical necrosis will follow, Aculz on chronic resal failure may be
precipilsied by dehydration or an intercurrent infection.

Problems

Aetiology

e

@ — & ¢ w ®

L I I I

Fluid overlosd (caschiac failure, cedemn, hyperiension).
Hyperkalazmia,

Acidosis.

Risk of infections.

Prerenal {renal kypoperfision)

Hypovolaemin. e.g. severe gastroenlerilis, nephrotic
syndrome, burns.

Bepticesmic sheck

Cardiae Tailure
Renal vein thrombaosis.

Renal

Acule plomemolonephritis,

Severe pyalonsphettis,

Comical ischasmin e.g. shock, hiemorrhage, iraumas.
Mephrotoxing, . gentamicin, gald, methotrexae.
Haemolytlc wraemic syndrome.

L Post-renal {obsitractive sropathy )

Pusterior arethral valves.

w Uric acid crysialy, e.g, tumour Iysis syndrome in the

trzamment of [eukasmia.
Ureteric obstruction, &g stones, ureternceles,

Clinical features The history and examination may suggest the actiology.
Features of acule renal Frilere includs oliguria (urine outpu
legs ohan 200 mlim o day), oedema ard Muid averload,
acidotic breathing and drowsiness, Acube Byperensive
encephalopathy may oocur,

Tavestigntion -

Urine, Hazmasnueria andfor proteinunia suggest underlying
renal disease. Microscopy will confinm the presence of
red cells and may identify cascs. Pyuria suggesis
infection, which should be confimmed cn urine culmre.

# Blood and wrine U&E, creatinine and osmolality. Urca

and creatimine will be rmised in line with the severity of
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Managenstnt

renad failure. There may be dilubiosal hyponadraemia, and
hyperkalacmia will be exacerbated by acidosis, In preenal
faibure the urinary sodium concentration will ba low {< 30
mmodfT), whereas in renal failurs the kideeys tend 1o beak
sodium and the consentration will be higher (> 30
mmalfl}. In prerenal failure the arine (s appropristely
concenirated (urine o plasma osmolality ratio = 1,15,
wrine o piosma wrea ke = 10, bul in renal fadlure the
ratics will be lower,

o FBC and clotiing stadies. The haematoerlt may be & aseful
gulde i hypovolaerda. There will be thromboeylopenin
and deranged clottmg 1f there 18 associated disssminated
istravascular copubopathy (DIC)

e Acid-base status. Metabalie seldosis,

o Liver function tests, colelum, phosphate, albemin,

s Blocd cultwre,

« Radiology, Benal tract US may detect dilatation of the
renal tract in obstnactive oropathy. Renal size and costicsl
thickness may reveal intrinsic renal disease !d.].l:pll:i.l.
polycyslic disease, seule on cheonic enal Tailure) Renal
izotope seans are nwefol o detect underlying chroqie ramsl
digease and o follow recovery from the acute episode.
Cysioscopy and micturating cystourethrography are
indicated for the dingnesis and treatment of posterior
ursthral valves, Chest madingraphs may show pulmonary
vedems and cardiomegaly if Duid overlond precipitates
baeart Failure,

. Fluids, Hypovolpemia skhould be comected immedistely
with plasma expansion 10=10 mlfkg. If the patient is
hypoalbuminaemic (2. mephrolic syndrome) use 20%
alfbumnin. Cestral venous pressens monitoring anabbes mon
goourale asscssment of inravascular volume. Wieen fluid
replcernent s adequate and oligurda persisis, diusetics such
a5 frusemide may improve uring owtput. Accurare MTwid
balance is exsential and weight should be monitored 1o pvoid
fluid overload. Urinary catheterization allews accurate
meaaurement af wrine oulput. Maintenance fAuids should
replace insensible losses (300 mbfm'fday) plus urbne output.

2 Myperkalaeada. This can lesd 1o arrhythmins and candioc
arrest and s0 shoukld be carefully monitored, ECO changes

(peaked T waves, depressed B waves, profonged QRS and PR
intervala) or a somum potassium > T mamol] are indicaions for

emergency treatment while dialyais is aranged:
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Oalenme

o Iniravenous calcium gloconate 0.5 mUkg over 2-4
minuies freduces the cardictoxic effect of hyperkalacmia)
followed by dexirose and insulin, which redoces the
sefum potassinm by promoting wplake into cells. The
Blood plucose level should be monitored carefully o
avaid! hypohy perglycasmin,

= Mebulized salbutamil given 2-hourly will reduce the
serurm polassium and can be used in conjunction with
dextroge and insulin,

# Calcium resonium orally or rectally increases the
elimination of potassium from the body.

A Acidesis will cormeet with the reduction of vraemia. If
severs, correct wilh soddiem bicarbonate,

4, Hypertension occurs as & resull of salt and fluid overload.
IF strbct Motd balance and diuretics are inadeguate
anlthypenensive drugs such as beta-blockers or vasodilators
can ke wsed If hyperiession remaing severe and
uncosiredled with dnag treatment, dialysis is indicated.

5. Risk of infecrions Trent sespecied infechions prompiiy
with hmld-spn:u'lun antibiohcs 1o prevend colabolizm Use
amineglycosides with caution.

G, Muerition. Intake should be adequate to minimize
carabolism. Urasmia cawses ancresia and vomiting so
iniravencus fesding may be necessary,

7. Dhglvsic. Peritoneal dalysis iz the method of choice in
childeen. Indications for dialysis include uncontrolled
hyperkalacmia, acidosis or flukd overload,

The cutcome depends on the underdying cause, A chld with
acute tubular necrosis secondary o hypovoliemia will
recover renal function in 7=14 daye. Polyura occurs during
the recovery phase and careful monitodng of Muwid balance
and elecirolyies 15 necessary, Acute renal failure secondary
1o rapidly progressive glomemlonephnitis or rean] contical
necTosis has 3 worss prognasis.
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Further reading

Robzon AM, Cameron 15, Acute repal failure in the neonatz and older chald. In: Cameron 5,
Dravison AM, Grunfeld JP, Keor D, Bitz E, eds. ﬂ.-gfnni Texrhbask of Climical Nﬂlﬁlﬁ?ﬂfﬂﬁ‘lﬁ'.
Crford; Oxford University Press, 1992: 1110=-23,

Related topics of interest
Chronic remal failure (p. B2}

Hypestension (p. 199)
Shock (p. 344)

18 ACUTE RENAL FAILURE



ADOLESCENT HEALTH

Adalescence is the term emploved by the Workd Health Orgasization (WHO) o refer in
woung pedple betwesn the ages of 10 and 19 years. This is perceived a5 8 wilnerable time,
packed with challenges and decisions to make, The majority of 12enagers consider
Ihemszives in excellent health, psychologically well-balanced and educationally well-
nformed. 1t is important o take this islo consideration when descussing iasues of consent,
Many of the "Health of the Mation” targets specifically focus on areas of heakh needs in this
nge group, incloding reducing smoking; reducing death rates from accidents: recscing the
overall suicide rate and reducing pregnancy rates.

Rigk-taking is a nosmal part of adolescerce bul may damage health. Knowledpe about
risk does nod necessanly alier behaviour.

Smokimg

Alcohol

Sexual health

Binety per cenl of sdull smokers stared before the age of 19
vears. Suudies have shown that the incidznce in teenagers
increases wilh age fmom 0% in [)-yeer-olds 1o 22% in 16-
year-olds, More Eirla sepke than hays in ail Lge Eroups.
Reasons [or sllmh'ulg include improving self inu;:,
releasing swess end peer pressure, Even in this age groap,
lung function In regulsr smokers has been shown In one
stady 10 be worse than non-smokers. Teenagers who smaoks
regularly are also more likely o abwse alcchol and cannabis,

Maosl children bave their Dirst taste of alcohol at home
supervised by thesr parents in their early teens, Although the
prevalence of under age drinking remains slable, the quantity
consumed on eich oecasion has increased. Adolescent
intoxication is associated with poor school perfoemance and
increased risk-taking behaviours leading to injury, crime and
sexual encounéers,

Teenage drug use is on the increase due to increased
availability and Fashion infleences. Recent sludics shaw that
betwpen 40-50 % of whool children say they have taken
drags al some stage and even grester numbers have heen
offercd them, Dirug misuse leads o a whole spectrum of
nazociated probbame inclading poor schaol performancs,
addiction, financial problems, crime, sccidental poisoning
asd infection meluding Hepatitts B and HTY

f. Cowfraception. Tesnagers are having their first sexisal
eiperience af ever younger ages, emphazizing the
imporiance of making sdvice on coniracepiion easily
accessible. Desplie (his 23% do not use comtracepiion; for
those wh do. the oral contraceptive pill is most freqouently
wsed. Girls under the ape of 16 who request the oral
contracepiive pill bul do pof wish their parenis to be
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Mental health

Chronic disease

informed must be assessed by the prescrber to be “Gillick
competent’, Thas the prescriber must fecl sure that the girl
lully umderstands the implications of taking amd ool taking
s medication. ln all cases it is strongly advised that te girl
should discuss her decision with her parents,

2 Teenoge pregnancy. The UK has one of the highest
teenage pregnency rates in Evrope and a reduction in the
incidence was one of the targets in the Health of the Nation
government White Paper. Coantrdes with lower rates ans thoss
with more open sex aducation programmes for young peopke.,
Compared 10 20 years agn, there are increasing nmbers of
conceplions in this age growp, and also an increasing number
af terminations of pregaasey. Thers i2 an iscreased incidence
in areas of high uncmployment, in teenagers from lower
socio-peonomic groups and where the igenager was hersell
the result of 4 teemage pregrnancy. The evidence [or an
increased risk of adverss outcome for both the health of
mother and baby is contradiciory, bul some studies have
suggested thot there is an increased risk of anteparium
hasmomhage, pre-eclampsia, prematere birth, and post-natal
depressian. There is also an increased risk of sadden infant
death syndrome, child abuse and the chikd is more Likely b be
ademitted to hospital, ofien with mltiple admissions
Preventon involves not only increasing knowledge and
access to Family plarning services, bul alio more
epporunitics for young people in employmes and other life

Cpdions.

It iz estimaled that in any one year 10-20% of adolescents
have a specific mental health problem. Within this group.
2-8%  have major depression; 1.9%  hava
obssesive-compultive disarders; 0.5-1.0% anorexia and 1%
bulimia, It is estimaied that 2-4% of sdelescents have
anempied swicide ab some thme and 7.6 per 100 0040 in the 15
io 1% age group, mainly boys, do commit suicide. These
increasing suicide rates in young men are aoted throughons
Eurmps.

The experience of adolescence for children who suffer from
chronic diseases will be similar 1o thot of heakby children but
there may be additional hundies to be svercoms.

Froblemis

¢ Specific issues related 1o the condition (2.2, deving and
epilepsy).

20 ADOLESCENT HEALTH



Anorexia nervosa
Definition

Eptdeminlogy

Actiology

Climical assessment

Munagement

Independence in managing medication or equipement.
Transies of care from pasdiatric to adult services.

Careers and empboyment,

Ferility {e.g. cystic fibrosis, previous treatment for
cancer).

Anorexia mervosa 15 & disorder characterized by deliberate
weight loss, induced andior sustained by the palient

Mot frequent in adolesceni females and young women bui
alzo recognized in adolescertfraung males.

Complex biokogical, socio-cultaral and peychalogical factors
need 1o be taken imo consideration.

A characiensic presentaton is with:

¢ Reswricted diet

» Excesuive exercise

& Induced vomiting andfor abuse of Bxatives,
s Distortion of body image.

& Body meight less than 15% expected.

The condition i assocised with undemutntion resulting
in endocring and metabolic changes:
» Secondary ameaorhosa,
= Pgar skin
& Poar hair
e Pamtid enlargement.
» Hypodension
# Fluid and electmalyte sbnarmalises.

Severs emaciation ¢an be life threatening, leading 1o
renal or cardiac faihere,

The abm of treatment &5 to improve the patkent’s physical and
emotional state. Therefore a multidisciplinary approach is
adopted inwvolving child psychiairist, paedisirician, deetician,
general practitioner, commamity psychiaine snd pacdiainc
nurses. The majorily of cases are very resislant (o tresiment,
Residential care or hospital admission may be required
ingermitently 10 ensure adeqaste food intake and weight
Eain, & the same time restricting exercise.

Anorexia nervosa is very enpredictable and in its chronic
stabe often ptr;i.;t-i.in aduli life,
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Further reading

Birch DML. Adobescent behaviour and health, Current Paediarrics, 1996, 6: 20-83,

Fones R, Finlay F, Simpson N, Krsitman T. How can adolescents” health needs and concems
best be met? British Journal of General Practice, 1997, 47: 6314,

MacFarlane A, Adelercent Medicine, London: RCP Publications, 1996,

Rutter M, Taylor E. Hersov L. Anorexia and bulimia nervosa, I Child ard Adslescent
Prvchratry; Modern Approaches. Oxford: Blackwell Science, 1994; 475-37.

Related topics of interest

Accidents {p. 7]

Chibdren and che law (p. 65}
Chronic fatigue syndroms {p. 80}
Poisoning (p. 315)
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ADRENAL DISORDERS

The sdrenaol cortex produces mingraleconicoid, glucocorncond, and s2x hormones
{androgens). Clinical disease results from relative excess or lack of thess hormomnes.

Aldosterans, the pancipal mincralocorticoid, is prodeced by the owter zone of the adrenal
corex (zons glomervkosa). It causes increased sodivm reabsorption, and polassium end
hydrogen 1on loss from the distal renal tubule. Aldozerone is releassd in response to
angiotensin II, which is produced following renal renin release and subsequent
pulmonary angiotensin [ conversion.

Cortisol, the principal glucogorticoad, is secreted by the zona fasciculata Tt modulages
siress and inflammatory responses. It is a potent stimulator of gluconeogenesis and
antagonizes insuline Corisel production is under divrnal conteel by the hypothalamin-
pitaitary axis [hypothalamic comicetrophin releasing hormone (CRH), and pitwitary
adrenocerticotrophie hormone (ACTH).

The adrenal ardrogens (dehydroepiandrosterone sulphate (DHEAS) and
androstenedions) are secreted by the innermost zone of the cortex (rona reticularis).
These are converied by the Hver o testosterons in boys and oegtrogen in gicls, and
production increases markedly at pubsrty. Androgen production is controlled by ACTH.

Congenital adrenal hyperplasia (CAH)

This is a growp of autgsemal recessive disorders of adrenad corticosieroid bosynthesis. due
ey deficiency of anc of five enzymes in the cholestarol 0 cortizal pnmwa:,'. B:,' far the
commanes 15 20-bydroxy lase dﬂl'i:ienl:_'r {tncidence of | in 12 00D live binhs), This enryme
i3 alse involved in the chelestersl to aldoswerone pathway snd a deficiency in the zona
glomerubosa will dead 1o aldosierone defliciency and a sali-losing wendency. A bess common
canse of CAH is 11f-hydroxylass deficiency which does not usually caose a sak-losing
iendency bud hypenension may be a promimen feature.

Presentation s Ambiguous penitalis ot binh (vrilized female),

» YVomitng dehydration and zall loss (sali-losing erisis) n
the first fow weeks of Life.

#® Collapse during strass, c.g. infercurment iliness. surgery.

® Vinlization in early childhood, Males may present wilh
false precocious paberty. Females may develop signs of
andiogen excess (acne, hirsutism, delayed menasche,
irregular periods).

& Hyperensioa,

Invesikgations o Cortisol low or normal. Unstressed levels may be

tyorrmal,

» Raised plosma sieroid precursors. Accumulation of
mlabalites prosimal o the enzyme block {paricalardy 17
OH-progesterone in 21-hydmoxylass deficiency],

& ACTH raised duc io reduced feedback inbibition of
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Manapement

ACTH by cortisel. ACTH stimulates the metabolism of 17
ﬂH-prni::ﬂmn by altermative pathways hu.di.n! ta the
n\':rpmdm:ti:u:n of androgens and wvirlization in 21-
bydroxylase deficiency.

e Urinary steroid metabolites. The pattern of meabolites
will help identify the precise enzyme defect Prognanetriol
is the main meiabolite of 17 OH-progesterane,

o Aldusterome low, renin maissd, il sali-losing.

s Cemetics, The gene encoding ke 21-hydroxylase cnzyme
system and a peeadogens have besn located on e shon
wrm of chromosame 6, Recombinations berween [hese (wo
IEI'FES resll in de=letions snd mulabors which can now be
idemtified, making antenatal diagnosis possilde.

I Ambignows peaitelia, CAH 15 the commonest cause of
ambigoous penitalia. Sex asdgnment with chromosomes and
pelvic ulirasound 1s cxtremely imporiant. Parents are ofien
devastated by the problem, bur showld be encouraged not o
register the birth or mame the child (particularly with an
ambiguous name, such as Leslie) until the sex has been
decided, Surgery (clitoral reduction, labial separation may
be necessary 1o ackieve functionally and cosmetically narmal
external genilakia

Oiiher causes of ambiguows genitalia are rare, a.g.
exogenous androgens, maternal or fefal androgen-sscreting
tameours. tesiosicrone synthesiz defects, truz hermaphoodite,
The karyotype is not abways the most important factor in sex
assignmenl in Ehese conchteons, The decigion 1% based on the
prssihility of achdeving the masl normal external geniials,
and repeoductive capacity whese pogible, with sargery and
haormonal therzpy.

2 Erﬂqrr;gl-n:'}' PR ql"ml':—h::-.mrg crigir, All babies with
ambiguous genitalia should be considered o be ot sk of a
gali-losing crigis, The first sign of an impending cnsis is a
riging potagsium, Mineralocoriceld (fludrocorisone)
ereatment and salt replacement before the semum sodiam falls
will avert a hypotensive crisis: As boys do not exhiban
ambiguous genitatia, the diagnesis 15 often nol made annal
they present with a sali-loging crgis. Dehydration and
hypatensicn requine plasma volume expansion with dexirose
and saline, Hydrocortisone should be given intravenously.
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3, Meinterancs bormone r.'nmpy. Oiral hydrocorisone is
given io replace comisol secretion and 1w sapprews excessive
ACTH production, The dose must be increased during
perinds of streseg, o.g intercurrent infection, general
anagsthesia. 17 OH-progesterone levels are monitored in
some centres, in ensure adequste suppression of ACTH, but
growih and puberial developmeni are probably betler
indicators. Inadequate suppresgion resalis in raphd growdh,
advancement of skeletal musturity, and early puberty. If sali-
losing, mineralocortiooid replacement (oral fludrocortisone)
ie necessary and remin levels are monitored 1o ensure
adequate replacemant. Oral sodium supploments are
eommanly nesded in the first y=ar of life

4. Antenatal diagnosiz. The main aim of antenatal dagnosks
is 1o prevend virilization of a female ;mfant. In a family with a
child with CAH due to 21-bydroxylase deficiency, the
goeneiic mutation should be idemiified, As soon as a further
pregnaney s confirmed the mother sheald be commenced on
oral dexasmethssone. Chorionic villuz sampling i performed
ot about 12 weeks to idendify the presence of the muiation
and the sex of the child. If the fetus is not affected the
dexamethnsone can be stopped. If the fetus i female and
affected, the dexamethasane (& contimued to term and this
will prewent virilization. If the fers s male and sffected, the
treatment can be stopped but hormone replacemant therapy
will mead to be commenced in the sarly neonatsl perind to
prevend a sal-lasing erisis.,

Cushing’s syndrome

This s uscommon in childien, Clinical festures are due o excessive glucooonioodd leading
t prolein catabolism, increased carbohydee production, fat accumulaton, and pocassiem
loss (moon face, thin skin, easy brulsing, hypenension (§0%), hirsatizm, obesity, poor
growih velocity, bulfalo hump, muscle weakness, disbstes, ostecpornsis, assptic necrosis of
the hip, pancresitis), The commonsst cause i corticosenad treatment (e-g. for frequently
relapsing nephrotic syndrome), Rare cruses of spdogenouws ghucooerticoid excess inchade
midrenal hyperplasia, sdrenal cortex temours, and pitaitary ACTH hypemsecrstron (Cushing's
divease implics an ACTH-seceting pituitary wmouor). Investigaions may inclwde midnighs
and 08,00 plasma conisol and ACTH levels, 24-hoar urinary free cortisol, and a
dezamethasone sappression test. Moanagement depends on removing the cause eithar
miedically or surgically.
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Adrenocortical failure

Failure of the adeenal cofex may b due to a primary adrenal disorder {Addison’s dis=ase
faurpimmune), CAH. adrenal haemorrikage), or it mey be secondary to hypothalamo-
pituirary disoeders leading o ACTH insuffickency fe.g. umours of the hypothalamo-piitary
axis, congenital hypopltuitadsm, sorgery or radiotherapy. and conicosterold treatmeznt).
There may be complete fatlare of the adrenal conex or selective fallure of glecoconticoid,
minzrabpeorticoid, or androgen synthesis, Onset may be insidious wigh fatigue, welght loss,
maused, and hyperplgmentation, or acute with en Addisonian crisis {hypotension,
Eypoglycaemia, hyperkalaemia) duning a period of stress such as an infection. Managemeni
of acute adrenocortical insafficiency consists of resuscitation with fluids, hormone
replacement, and comection of fypoglycacmia and electrolyie disturbances.

Primary hyperaldosteronism (Conn's syndrome)

This i very rone in children and is usually due 0 a zona glomenddosa adenoma, Feahres
inchide sodium and waler retention, hyperlension, hypokalacmia, muscle weakness,
polvaria, and impaired growth, Hyperaldesteronism resulis in a hypochloraemic,
hypokalasmic alkzlosis. The maim differential diagnosis s Bamters syndrome in which
hyperaldostencnism is secondary 1o juxtaplomeniler apparatas hypertrnophy with raised renin
levels anid, in contrast to Corm’s syndrome, the blood pressure is normal.

Further reading

Brook CGI, The adrenal gland. In: A Guide to the Praciice of Pasdiairic Endocrinelogy,
Cambridge University Press, 1803; 97-118.

Appan 8, Hindmarsh, PC, Brook CGD. Monitoring trestment in congenital adrenal
byperplagia. Archiver of Diseaze in Childhood, 1988; 64: 1235-0.

Brook CGD. Intersex. ln: A Guide ro the Pracrice of Paediatric Endocrinology.
Cambridge Universty Preas, 1903, 1-17

Related topics of interest

Shock (p. 344)
Vomiting (p. 377)
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ALLERGY AND ANAPHYLAXIS

Types of allergic reaction

Allergy may be defined as a state of altered reactivity to a
particular substance which is mediated by an immunological
response to that specific allergen or antigen. The reschon is
usaally reproducibie. The swhstance causing the resclion may
have been imgested, inhabed or come into contact with skin or
MECcOWs membranes.

Asthma

Eczema.

Albergic rhinitis and comjunciivitis.
Foodd allergy and intoletance,
Drrug allergy.

Adaphylaxis.

Paychosocial effects.

There are four types defined by the different immusological
mechanisms involved. Twpe [ is produced when allergens
react with 1gE on the surface of mast cells and basophils,
causing immediate release of vasoactive substances.
Examples are some food allergies and allergic rhinitis,
Apaphylaxis is the most extreme result, Type I, which
includes autoimmune haemolylic anaemia and post-
streprococcal glomerulonephritis, ocowrs when circulating
amibedy reacts with antigen which is bound 10 a cell surface.
Type IIT reaction is immisne complexs medinted and inchedes
the vasculivis of auloimmune diseases. Type IV is delayed or
cell mediated hypersensitivity and invodves sensitized T
Iymphocytes. Typical examples are tuberculin hyper-
sansilivity ard organ transplantation rejection,

1. Allergic rhimiris, Intense irritation in the nose and
congested conjunctivae, sneezing and post-nasal drip are
Iypical featares. The lamer stimulates the cough reflex. The
allergen is commonly grass or ree pollen. Treatment
ingludes oral antihistamines and topical steroids or sedivm
cromog hveate.

2, Urticnria, Alse known as hives or nettle rash, umicans is
an sichy, eryihematous rash with weals. There may be
associated angioedema in severe cases. There may be a
history of atopy. Precipitants inclede physical agents
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Specific allergens

(snlight, mechenical peessure — dermographism, cold),
drugs {ec.g. aspinnd, focds, insect bites and planis, Treatmeed
is by aveldance of the allergen and oral antihsstamines,

A Anaphyplaxis. Anaphylaxis is the extreme end of the
allergy spectram &nd is potentially Fatal. The number of
children im the UK who suffer from severe reactions is
ikcreasing and it has been estimated that as many &5 | in 300
is susceptibde. The commonest alizrgzns involved ame mats,
eggs and wasp and bee stings. Exposure (o even a fracs
amount of the allergen may be life-threatening in the
susceplible child, Initial clinical features are irmitation and
itching of the mowth, malaise, weakness and vomiting,
followed by bronchospasm, upper airway oedema,
hypodension amd shock, Emergency (realment is 1o secure the
pirway, ensure oxvgenstiion and to adminisier infrmmoscukar
or subcutanecus adoenalinge a a dose of 0.1 mbkg of 1:10 000
sofution. Repeaied doses may be needed. Intravenous fluids
aré needed o suppor the circulation and hydrocortisone,
antihiszamines and nebulized salbutamol ane often also given.
After recovery the child should be chserved for at least a
further 4 hours &s anaphylaxis may recur within that time.

! Food allergy. A small b increasing number of chaldrer,
particularly those who are atopic. have true food allergy.
Foods such ag eitruz fruit, ahell fish or monosodium
glatamate may cause st a rash or vomiging, Some children
have more Severs reackions pamicularly 1o eggs and fo nuts
which can reésult in anaphylasis. Peanut allergy is an
increasing concern and atopic families are being advised o
avoid exposing infants o peanuts for a5 long as passible and
rursing mothers should avoid peanut containing foods.
Adthough some children prow out of these aflergies, meost &
life long. Parends can be taught to administer Lm. adreneline
via & pen device and a suscepiible child's school teachers
shoald alio be wakmed in its use. Since both eges and nuis
and their derivatives are used in o huge range of foods,
parents miest be wigilant to prevend exposure,

I Food intolerance, This 15 8 reproducible resporse (o a
specific food which s not pavchologically based, It is not 3
true allergy as there are no immunological changes, Cow's
milk protein intolerance is the commoncst in childhaood.
Symptoms such as leoss slools, yomiting, rash and poor
weight gam may cocur after the introchuction of cow’s milk

28 ALLERGY AND AMAPHYLAXIS



Investigation of allergic
conditions

inbe the diet. lroa deficiency ansemia moy oecur, Treatmend
is by totnl exclusion of cow's milk and wee of 4 soy-besed or
cagein hydrolysace formula. The later mey be prefernble as
some children ase also inboleram of sova protein. The dies
should be administered under the supervision of a distician 1o
ensure adequate intake of calelum and vitamins, Bdost
children are able to tolersie cow's milk again by the age of 3
years,

J Bug adergy, Reaclions most often imvolve the skin and
range from a nom-specific maculopapular rash o @
Stevens—Johnson syndrome. Anaphylactic resctions may also
occur, When assessing whether a child is allergic toa drag, it
i5 impoctant o distinguish betwesn a true allergic reaction
amit Side effects of the dmg. For example, antibiotics often
canse nausea and loose giools which parents may inferpre as
an allergy. Many people have also been incormectly hbelled
as allergic to penicilling having Bad & rash which was due 1o
a viral infection. Amoxycillin typically cauges a
macuopapualar rash with Epstein—Bamr vimus infection. All
people with a troe drug allergy shonld have this clearly
writl=n on (he front of all medcal notes

4. Houge dust mite allergy. Mopic children are ofien dlergic
to the antlgen an the feeces of the house dust mdte which is
ubiquitous in the home. Large quantities are found in
bedding and carpeis and in the dust particolady m bedrooms.
Symptoms inclade cough, wheere and rhinitis. The amount
of allergen present can be reduced by frequent hoovering,
dymp dusting. using plastic mattress covers and ensuring
rooms are well ventilated.

The history is usually sufficient for diagnosis but further
confirmatoey 1241 may be indicatod.

e Skin tesis. The weal and flare respoties 1o sllengen extracis
is tesied. Specificity and sensitivity are poor.

# HRadioallergosorbent test (EAST). This it o semiquaniative
asgay for allergen specific IgE. I hag meny of the same
problems as skin teals,

& Provocation tests. These are useful particalarly in
::.u:u:in]; whether o chald is still allergic to o particular
substance after abslenlion for a périod aof time. The
allergen it applied direcily o the skin o the mucosa of
the mose of mouth, The child 18 mondiosed for symptoms,
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Full resuscitation equipment must be available in case of

anaphylaxis,
Further reading

David T). Food ard Food Additive Intelerance in Childheoed. Oxford: Blackwell
Scientific Publications, 1993

Parikh A, Scadding GK. Seascmal allergic rhinitis. Brivish Medical fouwrnal, 1907, 314:
1392-5.

Sampson H. Editorial: Managing peanut allergy. Britich Medical Journal, 1008: 312
10501,

Related topics of interest

Asthma (p. 38)
Cordiac amrest {p. 61
Ecrema (p. 132}
Shock (p. 344)
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ANAEMIA

The haemoglobin level is high at birth {1 5=19 gfdl) and falls 1o a oadic a abow 2-3 months
of age, bul it seldom falls to below 10 g&4dl in bealthy infanid, Anagmia may resilt from
feilure of red cell produdtion, mcreasad red cell breakdown or haemarrhage. Il & often
asymprosmstic, but chinical features inclade liredmass, lethasgy and pallor, Breathlessness and
cerdiac failure are mose common iF e onsel of ansemia is scule (g8 acute hasmolysish
The commionest cause of anaemis in childhodod i3 iron deficiency.

Aetinlogy I, Failwre of production
& Aplastic anaemia (congenital, acguired. c.g. drugs.
parvovirus infection in spherocytosic),
o oo deficiency (dietary lack. chronic blood loss)

# B, deficiency (Crohn's diserse).

# Folate deficiency (coeliac disease, anticonvulsants,
haemolysis),

= Hone marrow invasion (leukaemia, nearoblastoma,
tuberculpsis).

= Erythropoietin deficiency (renal disease),
= Chronic infection.

2. Increased breakdown (haemolviis)

{a) Hereditary

» Membrane defecis (spherocyiss),

» Haemogbobinopathies (sickle cell anacmia, thalassaeméa).

= Enryme deficiencies (glucose-§-phosphate dehydrogenase
(GAPDY deficiency, pyrovate kinkse deficiency ).

b} Acgarred

o Immune (rhesus, ABQ, blood transfusion
ircompatibiliy).

& Autoimmune {(drugs, =g methyldopa; infections, e.g
mycoplasmal.

{£) Other

# Humns,

o Aptificial hean valves.

« Hacmolytic wasmic syndrome.

& Snake venam.

Blood less

Perinatal (feto-maternal, twin to twin, placentalfcord
aecidents, kaemorrhagic discase of the newhorm),
Epistaxis,

Trauma.

Gastrodseshinal (sculefchinme)

Haematuria.

Bleeding disorders (haemophilia, thrombocytapenia),
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Iron deficiency anaemia

Seventy-five per cenl of the tedal Body iron @l binb is found in he circulating heemoglobin
with the remainder stored as ferritin and haemosiderin, This is sulficient 1o meet
reguirements for the ficst d=6 moaths of lle, and infans should be weaned at this tdme. Most
cises of iron deficiency &nacmiz are due (o poor dictary intake and presenl in late infancy
and early chiklhoml Prolonged breast-feeding without the introduction of adegquate solicls
will kead 1o iron deficiency, but infant formais milks are fortified with fron. Doorsiep cow”s
milk is ot recommended for infants under 12 months of age &8 & is low i inon and may
cinkte mEcroseopic gasrointestingl blesding. Ak children who dnnk a g of milk 1end o
have a poor intake of solids and are frequeatly iron deficient,

Iron absoplion occurs in (he decdenam amd jejunum and is enhanced by gastric acid,
profein and ascorbaizs, Only 5-107% of the dietary iron is nommally absorbed, and a high
intake of phyes (e.g. chaparis) of phosplates in the dies will redwce absorpion fuher,
Premawure and kow Bk welght infams have reduced bron ssores and should routnely ecelive
supplements im the first year of life. Less common causes of bron deficiency are chronic
blood loss [incleding hookwonm infesiation) and maolabsorpiion,

Iron deficiency annemia is treated with ol iron supplements, which should be given for
ot lexst 3 mgnchs to cogrect anocmin and replace iron stores. Blood trensfusion is sarely
necessary. There is some evidence b suggest that iron deficiency anssmin is associated with
mild to moderale developmental delay.

Investigation s FBC, Microcytic, hypochromic snasmiz, i3 importan o
gxciude P-thalsssaemia trait (the microcyiosis and
hypochromia are more marked for the degree of anaemia)
and anaemia of chronic dissase,

# Siools for occalt Mood, faccal fat, ova, cysts and parasites,
E.g. hooK WS,

® Serum wron low, wotal fron-hondiag capacity (TIBC) gh,
ferritin low. Iron and TIBC are both mormal in
thalassaemia trait and kow in chronic disease.

& Free erythrocyte proioporphynin is increased

Folate and B, , deficiency

Megaloblastic anaemia is uncommon but is usually due to folate deficiency. Poor dietsry
ntakz may be exapcerbated by rapid growth, fever, infection. diarrbices and heemolysis, all of
which increase folale requirements. Folale absorption oocurs in the small intestine and is
impaired in malabsonpion states, e.g. coeliac disease, Crohn's disease, blmd loop syadrome,
Several drugs are sssociated with folate deficiency, e.g. phenyioin, methoirexale, co-
Lrimpxazole.

B4 15 combined wilh istrinsic factor (IF) from gasiric parieial cells and is absorbed in the
vermanal ileum. Deficiency 1% uncommon s siores are safficient for 2=3 wears, bot may result
from inadequate intake {vegans) or failere of absorption (IF deficiency, blind loop syndrome,
Crohn's disease). IF deficiency (pemnichous ansemial 15 rare in chililbood,
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FIB. Mancrogyiosis,

Red cell folate

Serum B and folate,

Deoxyunidine suppression hesd for folare deficizncy.
Schilling test for [F deficiency,

Haemolytic anaemia

The bone marrew can compensale for excessive red cell destruction by increasing
erythropoiesis six- 1o eighifold before ansemia develops. The cause of haemolysis may be
hereditary or acquired (see p. 31} The commonest hereditiry hasmolytic anacmia in the UK
18 hereditary spherocyiosis, This is an sutosomal domisant membrane defect which can
prEsent a1 any age, Andemia (3 variable, splenomegaly is common and jausdice is uswally
mitld, Exacerbations of haemolysis are associated with inerourrent infections, Pigment
gallsiones are common, Aplastic crises may occur, usually precipitated by parvovinus
infection or folate deficiency. Folate supplements are roatinely piven. Splepsctomy extepds
the life of the red cells and may be necessary if the hacmolysis is severe. but shoulkd be
dedayed for as long as possible becauss of the risks {particularly pneamacoccal infection).

GHPD i o red cell encyme whick protects the cell membane from oxidast stress. GGPFD
deficiency is due to X-linked mations, which are most comman in Alrican, Mediterrnean
ard Orientsl races. It may present with neonatal jaondice or with acwle haemolysis on
exposuse tocertam drugs (e.g. anbimalanials, salicylates, sulphonamides), following ingestion
of fava beans or during intercurrend infections,

Investigatinn e FRC. film and reticulocvie count. Raised reticulocyies,
fragmenied red cells, sphemcyies,

» Serm bilirubin, Raised unconjugated bilivubdn, cabsad
urinary wrobilinogen.

« Blood group and direct Coombs' test (DCT)h Blood
group incompatibility produces hoemolysis in the first
days of life (see Neonatal jaundice, p. 276),

» Oamoetic fragility test for membrane defects,

e Rod cell enzyme essays,

# Hacmoplobinuria Occurs when intmvascalar haemolysis
lepds 1o saturation of the haemoglobin carmiér protein,
haproghebin.

o Cold agghuining. May be detected following mycoplasma
infection,

Further reading

Bocih W, Aukent MA. [ron deficiency anacmis in infancy asd early childheod. Archives of
Diseate in Childhood, 1997, 7! 340-54,
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Related topics of interest

Bleading disorders (p. 53}

Meonaral aundice (p. 2T6)

Purpura and bruizing (p. 330

Sickle cell ansemia and thalassasmia syndromes (p. 248)
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ARRHYTHMIAS

Sinus tachycardia

The wsual hearl rates per minee are;
Mewborn 100=150

Tosdeller b

=5 years =115

Cher 5 years &= 100

A sinus tachycardia 15 8 sinus rhythm that is faster than normal and is the aormal
physiological response to & requirement for increased cardine output, e.g. exertion. The
commonest cause 15 fever, and others include ansemia and hypovolaem,

Sinus bradycardia

A persisiently slow hean rate b5 uncommeon [n dnfancs, but je may fall ansiemly, pasticuladly
during sleep, to as low as &0 beats/min. Important pathological cawses include raised
imtracramzl pressurne amd hmmnﬂ'niu..

Supraventricular tachycardia (SVT)

This is the most common abnormal tachycardia of childhood. Thiny o forty per cent of
cases presend within the first few weeks of life, and undeelving structursl beam disease is
uRcommion, I may present in wiers a3 hydrops fetalis, or with cardiogenic shock in the
neonatal period. Maore commonly i1 presents with increasing tachypnoea, poor feeding and
pallor i early anfancy, The older child wsually presemts with pallor and palpitations. The
tachycardia may result from enhanced automaticity of the atmium (atral tachycandia) or be
sustained by 8 re-enbry circuit invelving an accessory atrioveniricular {AY) connection
(jumctiomal tachycardia), The QRS complexes are nammow in comtrst 1o those in venincular
tachycardias.

Junctional iachyenrdisg The commonest cause of $%T in chaldhoed I8 an accesyory
comnection between the verdricle and the ariom bading o an
AWV pe-entry tachycardia. Rates of betwsen 2200 and 300
heatamin are seen during episodes of 5VT, The QRS
complexes are regular and narrow, with o ome-lo-one
relationship with P waves The accessory conpection may
oecur anywheee around the AY ring. If it is capable of
supparting both antegrade and retrograde conduction
between the atriwm and ventricle, the BCG during sinus
rhiythm will show a short PR interval and & delia wave
(Waolff=-Parkinson-"White syndreme). If conduction is
restricted (o the retrograde direction, this ventricular
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Atrtal tachycardias

Management of SVT

36 ARRHYTHMIAS

pre-excitation will not be seen. Chocasionally there is an
vnderlving struemiral sbnormality, most commonly Ebstein’s
amomaly of the ericuspid valve,

Alrial mchycardia, Mutter and fibrillation are uncommaon in
the first year of life. Predisposing facters inclode cordiac
surgery, stmactural lesions in which the strin are distoried or
distended and myocarditis. There is vanable conduction ta
the veniricles resulfing in irmegular QRS complexes with loss
of the one-lo-one relationship with P waves,

I. Pocusent the sechycardia with a 12-lead ECG. Exchude
veniricolar fachyeardin {widened QRS complexes. abnommal
QRS axis for age, AV dissocintion),

2 Vagal! manoewvres. Elicit the diving reflex (bag of ice on
Face, immerse face in cold water) or yse carofid sines
massoge. I inmsvecessiul, procesd 1o dnog ireaiment.

3. Adenosire. This acls by slowing conduction throagh tha
AV node, thes dHsmupling the re-entry cireuin. It hasz a rapid
onged of action and o very shor half-life se side-effects are
iranaient (fleshing, tachypnoes, bradycerdia, complae AV
hiock), The tachycardis may reinitiste and the dose shaold be
increased st Z-minute intzrvals until & sestained response s
achisved,

4. Other drugs. Verapamil is effective but it i3 segatively
inpiropic and suppresses both sinus and AV nodes functlon,
leading to o risk of profoend bradycardia and hy potension, It
is oo longer recommended in infancy and is contraindicated
in the presance of beta-blockers. Digoxin has been used o
iraat SWT for many vears. It is usually effective and is &
posetive inotrope but its onzet of action @ slow (up to 12
howrs), gnd if given insppropristely in wentricelar tehycardia
it can precipitate weniriculor fibrillation. IF the child is not
comprormised by the SVT and the disgnosis is certain,
imravenoos dighalization is indicated if adefosine fils. 17 rhe
child is compromised ar if the dagnodis it uncentain poocesd
io DT shock or pacing. Digoxin showld not be ased in
WollT-Parkinson=White syndrome. Fleczinide has been
recommendad in the pagt bul is nod currenily licensed for
children.

5 B cardioversion (1-2 Mgl Atnal arrhythmias s2ldom
respond fe vagdl manoeaveas, and adenosine and digoxin



Frevention of further
cpisodes

Heart block

mesely slow the ventricular rate. DC cardioversion may be
effective inorestonng s thythm,

&, Owsophageal pacing is effective bt usually only available
in cardias centres.

Recurent attacks may be prevented by weatiment with
digomin or propranofol. Surgical ablation of the scoessory
connection is sometimes possibke,

Impaired conduction within the AV node and bundle of His may take three forms,

First-degree heari block

Second-degree heart
block (Wenckehach
phenomenin)

Third-degree (complete)
Teart block

Further reading

The PR interval is prolonged for age amd keart rate (usual Igr =
0.0 seconds). Tt occurs in up to 10% af normal children, bu
may b secondary 10 rhedmatic heart disease, congenital
heart disease (o.p. Ebsigin's anomaly) or digitalis texicity.

There is progressive prolongation of the PR interval
until one P wave is ot succeeded by a QRS complex,

Complete AV dissociation may be congenital, or
scquited following surgery of myocanditie. Tt 8 associated
with materma] systemic lapus erythematosos and appesrs
be due to the transfer of maternal anti-Ro or anti-DNA
antibodies.

Archer N, Management of supraveniricular tachycantia. Corrend Paediairics, 1995 3 {17

9453,

Cardisc emergencies. In: Advanced Life Suppon Group. Advanced Paediateic Life Supporr,
2nd edn, London: BMY Pubficaions, 1997, $9-106.

Till JA4, Shinebourne EA. Supraveniricular tachycardia: diagnosis and current acoie
managsment, Arckives af Disease in Childheod, 1991, 6 647-52,

Related topics of interest

Cardiac srrest (p. 61}

Cyanotic congenital beart disease (p. 1(4)

Heart failure (p. 190)
Hean murmurs (p. 194)
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ASTHMA

Asthma s & chronic dissase charscterized by episodic reversible sirway obstruction. The
aeticlogy remaing pncertain, but itis likely 1o be s combination of genetic and environmendal
lactors. Alrway narrowing can be precipitated by many factors which provoke
breachoconstriction, mucosal cedema and mucous plugging. Asthme iz a major cause of
pacdiatric morkadity, sffecting at least 10-20% of children in the UK. Acute asthma is one of
ihe mast commaon pacdialnc emergencics,

Problems # Episodic wheesing.
& Apule severe asthma.
= Poor growth.
History Asthma is primanly a clinical disgnosis based om a hastory of

recurment wheeze, cough (often &l night) and dyspnoei. There
may be clear precipitating factors such as viral infections,
cigarette smoke, exercise, excilemeant and allergens e.g.
pollen, animal kair, There may have been significant
respiratory illness in the neonatal period, of viral
bromchiofitis during the firsl year of life. The child may also
suffer from eczema, hay fever or unicania, or there may be
atopic symploms in family members, Frequency of
symptomms and he degree of imerference with sormal activily
should be established. Systemic enguiry 18 imporant 1o
exclude sympLans sugpeative of other causes of wheese, &g,
cystc Mkbrosis, Immunodaficiency,

Examination Dwiring nn acute episcde, mchypnoea, tachycanlin, incercostal
and subcostal recession with use of accessory muscles of
respiration are frequent findings. Ausculialion reveals
widcspread wheszing, In acule severe epsodes, cyanasis,
poor mir entry {silent chest) amd inability to talk are signs of
life-threatening asthma, Examination between episodes is
often normal. Growth should be documonfed, and a check
made for signs of undedirsated ssthma (Harmson's sulcus,
pestas chrinabum) of signs of an aliemative diagnosis, e,
clubbing in cystic fibmosis.

Investigation In mosl patients with a clear history no investigation is
meeded,

# Chesi mdiographs are npot roatinely requested in acuie
asthma bat cin be helpful in casss of severe asthma or
persisient symploms to exclude a complication, e.g.

preumathores. of fareign body,
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Peak flow. Expected mean values ane related 1o haight.
Bronchodilators may demonsiraie reversible airway
narmowing, and a home diary card is of value 1o monitos
PIOETEsE,

Skin prick tests may belp to wentify ablergic tiggers.
Pulze oximesry is valuabbe as & non-invasive ssessmenl
of cxygenation.

Anenial blood gases. Neaded in severe episodes, wsmally if
comsidering mechanical ventilation.

Mational guidelines for the maragement of childheod asihma
were first produced in 1993 and were reviewsd in 1995 (see
Further reading). The key issues ane:

I

The importance of comect diagnosis

A stepwise approach (o freatment,

Primary presvention of asthma, eg. dimnur:ap:mt of
parental smoking, allecgen avoldance including house
dug mite.

The uze of self-management plans.

The srepwise approach to the reearment of chronic

asthmia, The emphasis should ke on gaining control of
symptoms quickly = this may mean starting treagment a1
higher doses and then stepping down,

Chitdren unclér 5 YT

Step 1: Occasbonal nse of B2 agonisis (e.p. salbatamed,
ierbutoline} &s relief bronchodilatbor.

Step 2: Prophylaxis with regular inhaled anti-
inflammatory agents. Sodium cromoglycate may be tried
initially for a persod of & weeks but of no mprovemen s
seen change to an inhaled sieroid, €.g. beclomethasone or
budesonide. 32 agonisis as relief bronchodilatorns as
needed.

Step 3; Increase the doss of inhaled sieroid (Mulicazone
may be wied as ap allernative) or consider sdding a long-
scting inhaled bels-sgonist (2.g. salmeterol). A short
course of oral prednisolons may be considered al this
stage to gain control of symploms. Relief bronchodilators
as peeded.

Step & Inhaled steroids in high dose iogether with regular
inhaled bronchodilators. Consider addition of slow-
reiease xamthines or nebulized B2 agondsts,
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s Slepping down; Regularly review symptom oontrol and
copsider slepping down treaiment every 3-8 months f the
child iz sympiom-free,

Children over § years: The recommended steps are basically
the same as for younger children. In siep 2, when starting
prophylazis, inhaled stermids ane usually preferred to sodium
cromoglycale, Inhaled ipratropium bromide and oral long-
peting P2 apomists are other altematives to consider at step 4.
An additional step 3 recommends regular oral seraids,

2. General advice. The method of drsg delivery should be
carefully consedersd depending on the child's age, Metered
dose inhalers are very difficuli for children to use comecily
and should nod be prescribed without a spacer device. The
use of spacer devices is particularly importast when using
high-doge ivhaled stencids. Mewer spacer devices can be usad
even i very voung infanis with the addition of & soft face
mask. Sveups are much less effective and have greater
syslemic effects. If symptoms are not controlied, check
inhaber technigue and comphance belore incredsing doses.

An integral part of asthma management 15 education of
families with an asthmatic child, The importance af
compliance with regular medication shoauld be emphasized.
Parents should be advised on the acton they should take in
the event of an ncute asthma atteck {e.g. how amd when to
increase treatment, whan te regquest medical help). Written
asthma plans can be very helpful. Parents should also be able
t recogmize the signs of a severs attack {e.g. difficulty in
speaking, cvanosis, exhaustion),

Advice should be given on avoidance of provoking
fuctors, mclehng regular vacuwiming, vsang matlness cavers,
and encouraging e parents o give up smoking. Growih
should be carefully momitored. Concerns are often expressed
abour the effecs of sweroids on growth but i i impoaant 1o
remembier that poorly controdled asthma will also impale
growth.

Muost children are managed in primary care in GF asthma
clindcs. Referral 1o & pacdiawician 15 appropriate for some
children, e-g. if the diagnosis is in doubl (especially iF 1be
child is = 6 months old}, the asthma is unsiable o imerfores
with mogmal life, high doses of inhaled sterpids or frequent
aral stercids (= 4 caurses per year) are regquired, or there ane
any athar coneerns



Further reading

2 Monapemenr of acure aithma, Most chaldren with a mild
atiack respond 1o g nebulized bronchodilator £ a short codrss
of oral steroids, If hospital admission 12 indicated high-fow
oxvgen, with regalar nebulized bronchodilators and oral
steroids, is the first Hee of treatmest. IF thers s festores of a
spvare attack or the child does not respond 1o the first line of
treatment intravenous steroide. and infugions of
aminophylline or salbatamaol should be considerad. Transfer
o an intensive care unit is indicsted for & child with scags
asthimaticus who i at risk of impending sespirarory failure
{persistent hypoxis, exhsustion, hypercapnia), Intubadon and
ventilstion are sccasionally necessary,

Hodges I The aetiobogy of childheod asthma, Currenr Paediatrics, 1996; 6 247-51,

Ress J, Price 1. Asthma in children: weatment. British Medical Journal, 1995; 310 1522-7.

The British Guidelines on Asthma Manapement 19935 Eeview and Position Sistement.
Published by commitice members representing the British Thorackc Socicty, the National
Asthma Campaipn, the Roval College of Physician: of London in associmion with the
General Practiboners in Asthma Group, the British Peediainc Easpiritory Sociery and ihe
Royal College of Pasdiatrics and Child Health, Thoray, 1997; 52: 51-21.

Related topics of interest

Allergy and anaphylaxis {p. 2T}

Cough and wheeze {p. 100}

Cystic fibrosis {p. 107}

Upper respirabory tract infection (p. 367)
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ATAXIA

Avpxia is the incocrdination which results from sensory boss or corebellar dysfunction. The
presentation in childhood may be acuie or chronic, congenital or sequired, intermittent or
progresaive. Clinical findings may inclede a wide-based gnit, nystagmus, dysarhria and
generalized hypotonda, Thers §s difficulty in performing fime moor tasks (handwriting,
finger-nose test) and rapidly altermating movements {dysdiadechokinesia), A thormough
history and rewnodevelopmental assessment will indicate a Ekely seticlogy in many cases,

Acute ataxia
Causes of srote ainxin

42 ATAXIA

1. Drugs, e.g, anti-epileptics, piperacine, alcobol and solvent
nbuse,

I Imfecrion Cerebellar abscess, meningitis or ancephalitis
(especially varicella) meay cause ataxia in addition o other
signs such &s Fever, meningism and aliered conscicusness.

I Acute cerebellar aavia of childhosd. A dramaiic onset of
gewere bilateral truncal ataxia cccurs [-3 weeks after a viral
infection {echoa, Coxsackie smd influenza A and B have besn
implicated), It &5 usually ssen in a voung child aged 1-2 vears
wha 15 systemically well CEF may show a mild plescytosis
with a later rise in prodein. Investigation mest exclude other
causes. Wost recover within 2 months,

4. Hydrocephalns may present with ataxia,

5 ﬂ."::rp.l'ﬂ:.uf. Tumours 1n the pn:!ernr fossa, e.g.
medulloblastoma, may predest with staxss and signs of raited
intrncrandal gevssune,

6. Head infury, Anxin may persist for some menths.

F. Basilor artery migraine. Features of brain sem
dysfunction may dominane the cidnical piciore and ataxia,
dysarthrin, tinnitas and vertigo may oceur. Attacks are
Iypically related 0 menstneastion in sdolescent girls who
afien have a sirong fmily history of migmine,

B Epilepsy. Post-ictal state or miner epileptic status may
cHLSE ataxia.



Invesligations

Chronic ataxia

Causes

9 Hyereria Signs are often bizarme and are ngd consistent,

10 Dancing eye syndrome (myosclonlc eacephalopathy of
irfarmcy ), This may follow a viral mfection or may ocewr with
neurcblastoma {often occult). Chaotic, rapid jerking of
cxiraocular muscles and limbs is sgen while the child is
awake o7 asleep, Recurmend ataxia with neurodevelopmental
profrlems misy resuli.

Il Membolic disease, e.g, Maple syrup urine disease, urea
cyche defects, Hartnup disease. Alaxin may be infermitbent.

12 Sensary ataxias, ¢.g. Guillain Bamé,

CT or MRI brain,

Lumber puncture, if the brain scan is normad,
Toxicology screen

Wiral serology,

Metabalis screen (e bebow’.

Urmary YMA, in Dancing eyve syrdoorme,

1. Amixie cerebral palsy accounts for 1FE of cershral palsy
and underlying cauwses are diverse. There are three main
groups: ataxic, atadic diplegic and dysequilibrium syndnoqse,
The Imtter is pssociated with antosomal recessive inheritance,
cerebellar hypoplasia, spasticity and leaming disability.

2 Congenital cerabellar abnormalities, e.g, Jouber!'s
syndrome (autsdodnal recesddve agesesis of the cerebellism
associaed with leaming disability and episodic tachypnoea),
Drandy Walker malformation.

1. Meiabalic dizeare, &g, leocodystrophies, Ballen's disease,
abelakpoproteinaemia, Refsum’s dissase, Wilson's dizease.
Atixid may accur with ather signs and sympioms depending
o [ condiion.

4, Demiyelinating dizeaze. Multiple sclerosis is rare in
children bul may present wilh intermitlenl ataxia in
mfolescents,
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Investigations

Further reading

§. Friedrick's ateiia. A progressive slaxio of the Iimbs and
trunk is associsted with dysarthria, wenkness, apd wasting
and pyramidal tract dysfunchon of the legs. There is o boss of
joint ond position sense, shsent tendon reflexes and extensor
plastar responses. Assocmted features include scoliosis, pes
cawvns, disheles mellitus and cardiomyopathy which may lead
io arrhythmiws. Symploms asially commence hefore the age
of 15 and graduval deterioration of neuralogical and
coardicvasulor funclion rénders most patiends chaichound by
-3 years of age. Inherilands= iz sutosoemal recegzive ond
the gene has been localized 1o chromosoms 'J-q 13-21.

i, Awaxia relangecrasia. Progressive cerebellor atpxia appears
in early chibdhopd, and may be associated wilh culomotor
apraxia, mental retardation and later, boss of joint position
sense and dementis. Telangectasia appear at the age of 3-5
years, notably an the face, Mexures of knees and albows, and
the pronat. There is poor humocal and eellular immunity and
coe third of patients develop malignancy, cg. lrmphoma
Inwestipations shew depressed levels of [gA and 1gM with a
raised level of o-fetoproiein. Death before adulihooad is
comman. Inhertance is antosomal and the gene has been
kcalized 1o chromasome 1197323

Selected imvestipations may melude!

= MEI brain scan

& o-fetoprotein and immunoglobuling which will be
ahnsrmal im stacia lelangeciasiz

& Maeatabolic scrapn: Blond Tor laciate, ammania, aming
acids, lysosorsal enpymes, phytanic acid. wring for amino
and orgaric acids; CSF lactate.

# Copper and cacmoloplasmin if Wilson's disease is being
consiclere,

# Blood film for acanthoeyies if abetalipoproteinaemia 13
suspected,

de Seasa C. The ataxic chibd. Carrenr Paediairics, 1995; 5 (3 160-4,

Related topics of interest

Big heads, amall heads (p. 45)
Drizability {p. 124)

Malignancy in childheod (p. 254)
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BEHAVIOUR

Many behavicural problems are vanations of an expected pattzm of developmens, especially
during the toddler years. Parents may have unrcalistic expectations of the child's
performance. Recognized behaviour preblems in school age children include schopd refusal,
bullying, conduct and attention deficit disorders, Bebaviour difficulties may occur as a resalt
of bow self-cateem, learning difficultics, poor supervision o difliculties a1 home,

The following arc commen behaviowr problems n young chikleen;

Slecp problems.
Eating problems,
Temper tanirums
Toileting issues.

History Providing an opportunity for parents to talk about their
child's behavicar difficulties amd acknowledping how they
feel is very important. Taking a medical and developmental
history is wseful 1o exchade an underlying cavse. Special
consideration should be given 1o social factors, e.g. marital
bireakdown, family bereavement or birth of a pew sibling.
Reports from teachers and carers, other than parenis. msay
reveal that a cerimin behaviouwr is displaved only for the
paEEns,

Assessment IHscuss current behaviour management sicalegies with
parents and help to find a way forward. Build on thelr
cxisting skills and sirengths, Parents need reassurance that
prablems can mmprove with behaviowr modification and that
their contribution is vital 1o success, The basis for most
programmes i o kave a consistent approsch, rewserding
pood behaviour, ¢.g. praise, attemtion or stars on a chamt and
avoid rewards or attention for unwanted behaviowr,

Slecp problems 1. Senling end waking probless, [t may be difficult to sl
young children off to sleep in the evening. They may wake
frequently during the might demanding siznton and drinks.
A regular bediime routing with a bath, calming down and
reading a story is most likely 1o be successful. If the child
then wakes regularly, rewarding with drinks or play should
b aveided.

2 Nighe-rime arfecks, MNight terrors and sleepwalking aocur
during d=ep non-rapid eve mevement sleep, durdng the first
heurs of golng to sleap. The child remains aslecp during the
episode and kas no recollection of events the next moming
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Eating problems

Temper tantrums

Toileting problems
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Mightmares oceur during rapid eye movement sleep, the
child wakes fully with vivid recollection of the dream and
reassurainoe of the child's dafety b= imponant. Parents ahoald
be asagred thal night teriors. sbeep walking and nightmares
iwsrially remit Spantaneously,

Toddlers frequently refuse 1o cat or eat 4 Hmited anpge of
food, cawsing groad anxiety for thelr paress, Most children
will be theiving, amd parents should be sncoamged to offor
masals nepabarly, ideally s past of family meal-time, without
coaking, scolding or foreing, Gessral review of health and
digtary advice i= nesded if thess s Bibare 1o theive.

Thess sre common from | to 5 years of age duning momsenis
af intesse frustration, Remforcement of the behaviowr ocours
if the parents give in te the child's desires, and this should be
avgided, Removing the child from the centre point of
aitemtion into a separade room may help this behaviowr.

I, Enuress, Mocimal esuresds, involumtary emplying of the
bladder at nigha, 12 a common problem. Ir i estimated 10
affect 10% of S-year-old childrem, 3% of [0-vear-olds and
1% of 15-year-olde. Bedwetting is mone common in boys and
there i often a family history. The majority of cawes are do=
1o delay in bladder matration. Approximately 1=2% of cases
will have an vaderlying organic cause, e.g. urinary fract
infection, congenital urinary tracl anomaly or nedropEnie
bladder. A thoroagh hstory. examinsbon and wnnalveis can
exnclude these, Management may invelve general measures
such as avedding & bedtime drink and parents lifting the child
aned putting them on the toilet late of night when they go 1o
hed. In persistent cases alarm devices or the use of
medication, Desmopressin, may prove useful. Moctuenal
enuresis can prove distressing for the child, especially not
being able to stoy ovemight with foends or relatives, For the
parems there 15 the incomventence of changes of bed clothes
with additional financial burdens for matiress covers and
laumdry. Reassurance must be given tha enuretic probloms
will renplve,

2. Encopresis. Encopresis is the term used when formed
stools are deposited in abnoermal places. [ should bhe
distinguished from constipaton with overflow, Besssure the
chikd and parents 1kat problems usuzlly resolve using a bashs
MARAEEmEnt programame; encoarage the child to sit on the



Hyperactivity

Adtentlon deficlt
hyperactivity diserder
{ADHI)

ioiled at pegular intervals, giving a fist reward For sitiing, and
a further rewand for passing & stoo] on the wiket, The use of
star chams may prove weful, IF symptoms conlinue despits
intervention consider more closely whether the chibd has
emotionsl difficubiies.

Many children are incorrectly given ihe label hyperactive
when their behaviour represents part of the noemal specorom
of activity of carly childhood, Howewer some children sne
restless and have poor concentration which may lead to
learming and behaviowral difficeltics. The cause of
hypémctivity is uncartain and it is likely to be complex,
invaelving genstic, neurochemical and psypchosocial factors, A
few children improve with dietary manipulation and an
increasiag number of children are disgnosed as having
atiention deficit hyperactivily disorder,

Children with ADHD &re overactive, restless and generally
disruptive. They have poor concentration and atiention skills,
they are sasily disgrcted, arely finish tasks and do pot seem
1o lisien 1o instructions, As & result of this behaviour children
may have leaming difficultles, sleep problems, conduct
disorders and poor reladonships with tamily members and

TR,

I. Apgessment. Clinical assessment includes nedro-
developmental and mental state asscssment as well as
physical examination, Children with suspected ADHE} may
be diagnosed by a paediatrician or child psychiatrist using
strict criberie owtlined in inbzrmational psychiatric geidefines
(DSM IV and ICD 1049, It is helpful o gather information
from teichers on the child's behaviour in school. The
condition is more common in boys amd children with
develapmental delay, Mo specfic cause has been identified
and i 15 likely to be multifactorial with genetic and
cnvironmenial influences.

2. Management, Behavioural modification strategies for
home and school should be introduced. Parent and family
supporn grosps are available. Some childres bemefit From
medication with psychostimulantis; methylphenidate
(Ritain™) is most frequently prescribed. Other drugs wsed
include dexamphetamine and pemoline. All children on
medication should continwe with behavioural strsegies and
need regular clinic review,
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Further reading

Bramble [, Pedrce J. Atention deficit hyperactiviy disorder; 2 rational guade to peediatrc
assezsment and rearment. Cerrend Paediarmics, 1997 T 36-4].

Green C. Toddier Taming, 19 edn. London: Vermillion, Ebury Press, 1995,

Polnay L. Hull D. Emevional and Behavioural Difficulties in Community Paediarrics. Ind
edn. London: Chasehdll Livingsione, 1995; 388-417,

Related topics of interest

Developmental azsessmant (p. 111)
Developmental delay (p. 115)
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BIG HEADS, SMALL HEADS

All babies andd FOURE childsen should have thetr hesd ciccumference measered a5 et af
child health survsillance and when medically examimed. Head growth is rapid in the firsg
venr of life after which & plateaus. Serial measurements of head circomferepce showld be
recorded along with height and weight, on the appropriate centile chart and any deviation
from the eopected hewd size and shops should prompt @ thorough assessment 1o delermine
the cause. In the newboom, the skull sousres are now fused Lo allow moulding of the head
during delivery, They remain open to allow the brain 1o grow in the frst few years, The
anterior Fontanelle is of voriable size bt is casily felt in tbe newbom and averuge time of
chosure i5 18 months. The posterior fontansile is much smalker and i3 wsually chosed by 68
weeks. Hydrocephalus and hypothyroidism moy canse persistence beyond this age,

Small heads

A child may be born with an abnormally small head or the head may not grow a the
expecied rate. Microcephaly may be congenital or acquired, History should include
pregnancy, binth and neonatal history, family history and ary past ilinesses. As well &
carcful measuremment of head circamfercnce and examination of shape, sware lipes and
fontanelies, the child should be examined for dysmorphic features and other congeninal
anomities which might point 19 a syndromic diagrosis. The height and weight shosld also be
meastired to ascertain whether head growth is in propartion so that of the body.

Causes e Familial. Agtosomal dominant and recessive forms of
mibcrocephaky,
« Genstle abnormalitles, e.g. Trisomy 18 Smith—
Lembi-Cpite syndrame.
& Congenital infection, e.g. rubella, CAV,
o Termogens, e.g maternal phenylketenuria, feal alcohol
syndrome.
= Pernatal insult, e.g. hyposic lschasmic encephalopathy,
Postnatal infection, ¢.g. meningilis,
Cranosyrostasts i invelving multiple sutures,

Investigathem o Serolopy for congenital infection screen.
& Chromosomes.
#« MRI of the brain.
¢ Skull X-rays may show fusion of sulurés in
Craniosy rastasks,
Large heads

A child may be borm with a karge hoad, which @5 most often Tamndltal, o they may have
acceberated head growih. Examimation should focus indtially on signs of scule hydocephalus
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(dibated scalp veins, ‘sur-sciting” eyes, tense fontanclbe ). I they are mid presant signs of rarer
camses such as neurocutaneous syndromes shoulkd be bocked for,

Canses

¢ Famihal {measure the parents” heads),

¢ Hydrocephalus,
# Hydrapcephaly may be confuied climically with

hydrocephalus b i a condition where the brain tissue is
replaced by flud,

o Menrpcwansoss syndromes, &g reumofibromatosis.
s Siorage disorders, eg. Alexander's disease, Canavan's

Hydrocephalus

dlisease.

Hydrocephalus is an inerease in CS5F volume with enlargement of the ventricular system.
C8F ia produced by the choroid plexuses and passes from the loteral veniricles thaough the
fomming of Moneo into the 3rd ventricle, It exits vin the aqueduct of Sylvivs and fAows indo
the 4ih veniricle ond ihen fo the subarachnoid space and bosal cistems. Absorption is through
the arachnoid villi irio the cerebral simises. Hydrocephalus can therefore occur frem CSF
owerproduction, failure of abheorption {communicating hydrocephalus) or obhatruction o flow
(nesi-coamaminac ating by drocephaliss),

Acticlogy 1

Cargenital

Agueduct slenosis is due to thickening of the tissue
caasing compression and distomion of the canal,

Amald Chiari malformation of the cerebellum causes
owEflow obstraction of the 4th ventricle due 19 elongation
of the medulla and downwards displacement of the
cenebellar tonsils

Drangdy Walker syndrome consists of cersbellar hypoplasia
anid a cystic dth ventricle with cualllow obstrociion.

Others. Answrysm of the voin of Galen, arachnoid cyses,
and bone deformitles of the base of the skull (&g, in
achondroplasiag

Acgirired

MNeoplasia. Tumours may obatrect CSF Aow, Fapilloms of
the choroid plexas s a rare cawse of excess CS5F
production,

Infection. Adhesions may obstruct CSF pathways aficr
bacterial or THB meningitis or follewing intravtering
infection, eg. msxoplasm,

[niraycnericular haemosthage causes hydoocephalus when
ihe blood clot Mocks C5F flow amd prevents neabsorplion
iy blocking the amchnoid villi.
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Clinical features

[nvestigations

Moanagement

Complications of
CSF shunis

The child presends with an ealarging head clrcumberepcs wath
open, large, tense fontanelles. They may be vomiling,
drowsy, irritabde and have delayed motor milesiones,

®  Uhrasound scan iF the fomamslle is open, will confirm
hydiocephalas,

o CT or MREI scan will show any underlying cerebral
sbnormalitics. MRI s paniculasrly wseful For showing
agueduct stenosis and lesions aroumd the 3md vemricle,

The underfving cruse of hydmocephalus should be treated
where possible, bul most cases also reguire a shunt 1o diven
the C5F. The nsual type of shunt is ventriculo-peritoneal wilh
flow of CSF confrelled by one way valves in the wbing
which control the pressure at which C5F is released,
Ventricaloamial shunts are rarely wsed now. Dirug therapy
{e.g. acctazolamide) only has a short term effect an reducing
CSF production. It is somelimes wsed to freat neonates with
acute hydrocephabes secondary o IVH where the majority
will eventually have arrest or regression of the
hydrocephalus.

Epilepay occurs in 20-35% of putients with shanis.
Eighty per cont of children requice at beast ane shunt revision
in the fiyst 10 years, Other complications orez

I, Blockage. The shunt may become blocked at either end,
!1].' widhesions, omentum, or brain tisswe, Ther may also be
valve malfunction, Sympiloms of acute or chronie
hydrocephalus socur and urgest neurosurgical assessment k=
needid.

2, Difecrion tends to ocour within wecks of shunt insertion
amd wially results from perioperative shunl contaminsion.
Sraphvlecoccus epidermidiz or auress |5 commonly
responsible. Symproms of malaise, vomiting and pyrexia
ocpur, with an associnted neutrophil leucocytosis and rised
ESR mnd CRP. Dia.jmu.;is invoives sampling from the shunt
reservoir, Treatment involves removel of the shunt and
insertion of an external ventricular drain.

Abnormal head shape

Abmommal head shape is usually cansed by external deforming forces and the abnormmal shape
tends 10 resolve spontansously, However, rarer conditions such as craniosynosiosis should

alsp be considersd.
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w Deforming forces which may be responsible include intraulerme posilioning or infam
shecping position, or more mrely iorticallis or kemifacial micrmsamia. Since the "Back o
Slecp’ campaign to reduce the risk of SIDS, there has been an increase i the incidence of
plagiocepholy (paralklogram shaped head when viewed from ahove) with Rarening of
ths Docipl.

# Crnppasynostass is premature closure of the sutires, The resuhing head shape will
depend on which suores are invelved, eg, scaphocephaly with sxritial sulure fusion,
pligiocephaly with unilatenl coronal or lambdeidal somure Tusapne Multiple soares ane
invodved inthe cranigsynosiosis syndromes such as Apent’s and Crouzon's,

# Box shaped skull is s2en in chronic subdural haematsmata

Further reading

Cuareo EP. Recent advances in peediatnic newesurgery. Archives of Déiease in Chifdhood,
1993, 64 335-8,

Jonss BM, Hayward B, Evans B, Bro J. Occiplal plagiocephaly: an epidemic of
craniosynosiosisT Britivh Medical Jowmeal, 1997, 315: 6954,

Related topics of interest

Comgenital imfection {p. %33
Developmental delay (p. 15}
Drizability (p. 124)

Mulignarcy in chitdhood (p. 254)
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BLEEDING DISORDERS

Dizorders of coagulation may be hereditary or acquired. The most important hereditary
conditions are haemophilia A, Christmis disease and von Willehrand's discase. Acquired
coagulation defecls may be due to deficiency of the vitamin K-dependent cloting factars
ez hasmormhagis disease of the newbom, hiver disease), or a consumplive coagulopathy
{disseminated intravascular coagulation, THC),

Haemophilia and Christmas disease

H-a::mu:lﬁi'lin A (factor VITT deficiency) 16 o sex-linked recessive condition swhich ooowrs in |
in 20 Kl males. A family history is obtained in over 5045 af cater. Christmas disease (facior
IX deficiency = haemopkilia B) is also sex-linked recesave bul is much less common. These
coagulopathies may present in infancy wilh excessive superficial bruising, or bleeding
following creamcision, Onee (he child 15 mobile, haemarthroses are commin and blesding
post ensillectamy may be Hfe-threatening. Blesding from cits or from mucosal sarfaces
{e.g. episiaxis) is less common, but haemaburia does cocer, Fomale carriers are sgymptomace
bt can be deteeted by reduweed Factor VTIT or TX activity,

Problems = Haemarthroses,
o Muscle hagmatoms.
= loint deformity and ankylosis.
& Elective surgery.
& Rizk of viral infections from blood prodects
o Family and social dismption,
Investigation = Prolonged partinl thromboplastin st (PTT).
e Marmal prothrembin dme (T, thromboplastin tume (TT)
and librinogen,
e Bleading time pormal
# Platelet count nirmal
» Liver function 12s: aormal,
e Cloting factor assays, In haemophilia A, levels of facior
VI coagulsion activity (WTITc) produced by the liver are
low. Levels of factor VIIT-related antigen {VIIT EAG}
produced by sndothelial cells and Facror YIIT von
Willebrand's Factor (VI YWF) which mediares platelet
adhesion are normal.
In Christmas dizease, factor IX levels are low and
BN pali:ﬂh; prodiece. an abmormal factor [X (IXCAg).
Astays of olher wilamin Eaﬂ:ptndrﬂ factors (10, VI, X)
are somelimes necessary Lo exclude a hepatic disorder,
e« Geéne analyeis is pow availakle, making anienainl
diagnoesis possible
Managemenl Christmas disease tends to have milder clinical

manifestations than hasmophilia A, but the general
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Hasmaophilia and HIV
imfectiomn

management principles are the sames. The severity of
haemophilia iz linked to the degree of clotting faclor
deficiency: < 1% of normal cavsss severe problems, |-5%
causes maderate problems and 5-20% only mild symphomes.
Factor VI or factor TX concentrates are now used instead of
cryoprecipitste in the treatment of acute hlssds. The amount
of concenirale required depends on ihe desired rise n factor
VI or TX:

Umits of factor VI = weight (kg) x desived rise in factor VI (%)
15

Fallowing a head mjury or severe bleed a level of over 08
is gimed for. Blesds in the throat are particularly serions ns
they may cause respiraiory embarrassment. Following a
hacmarthrosis o saft-lisme injury, kevels of 30-50% should
be achieved, Hacmanhroses cause pain and, il severe, the
joint should be splined 1o maintzin g good position and 1o
relieve pain. Opiate amalgesia may be needed, bul
intramuscalar injections shoald be avoided. Passive excrciscs
and locer active exercises are a viwal parn of recovery and
prevention of jolng deformity and ankylosis. Factor YT or
IX inhibiors can develop, which makes treatment much mors
difficult,

Tranexamic acid is an antifthrinolylic agent which i3

uaeful in controlling mucosal bleeds but i5 not wsedul for
other blewds and i3 coatraindicated in haematieria,

Mild to moderate hagmophilia may respond to
desmaopresgin {DOAVF) which can be infused o cover minor
procedures such o dental extraciion.

The use of multidonar ceyvoprecipitate and lyophilized
factor VI ar IX concentrates, before the recognition of the
HIV virus, bas led 1o the infection of o significant nomber of
haemoephilincs. In the UK in 1990, 17% of the 363
haemophiliacs under the age of 14 years and 42% of the 424
haemophiliacs between 13 and 19 years were HIV positive.
Twenty of these children and adolescents had developed
AIDSE and there had been nine AIDS-related deaths.
However, no child under 5 years was HIV posilive, and as a
resall of exclusson of high-nsk donoes, HIV amibody lesting
and ihe treacment of cloming factor corcenirales (o remove
viruses, i further cases of infection have been reponed sinee
1984,

Haemophiliacs have also been at risk of chromic liver
disease From wransder of hepatitis B and C in Wood prosucts.
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They should be immunized against bepatitis B, and it is
hinped that 1he tresimsent methods wied 1o =liminage HTV from
C‘|.-|!l'|l]l'lg factors will aleo éliminale other viruses such as
hepatits C.

von Willebrand’s disease

This is & rare auiosomal dominant diseeder {approximate incidence 1 i 1500000 which is
due to failure of synthesis of nommally functioning factoe VITT Y'WF. Levels of faciors VI
and VIII RAG are also low, Mucocutancous blesds, particularly epistaxes, are a recurrent
problem. These may be manapged with nasal cawtery, tranexamic acid, DIDAVP or

cryoprecipitate.
Investigations = Prolonged PTT,
= MNormal FT, TT, and fibrinogen
= Prolonged bleeding rimes,
& Impaired ristocetin-induced platelet aggregation,
®  Assays of factens VT, VII RAG, and VI VWF.

Haemorrhagic disease of the newborn (HDN)

The vicamin K-dependent coagelation factors (01, VI, TX. X} are ow ot binh and fall further
over the first 3 days of life, Vitamin K bevels then rise as a resull of synthesis by gut bactenia
arel absomion from the diet. HON iypically presents with gastrointestinal blceding betwecn
the second and fourth days of life, Occasionally intracranial bleeding can occur. Babies who
are breast Ted, premature o have been exposed to pennatal asphysin are a1 greatest risk
Prophylactic viamin K |5 now giver to all pewhom babies shonly afier binh. The necent
suggestion of an asseciation between intramuscular vitamin K and an increased risk of
lzukacmia has nof been subsiantiated.

Investigations e Prolonged PT.
s Prolonged PTT.

Further reading

Tones P. HIV inlection and bacmophilia. Archives of Disease in Childioad, 1991 651 364-8,

Related topics of interest

Purpura and breising {p. 3340)
Shack (p. 344)
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CALCIUM METABOLISM

Minefy-nine per cent of 1he total body calcium i3 present in the skeleton. The other 1% in
extracellubar and infracellulyr fluids plays a vical role in enzyme reactions, coagalation and
reuromuscular functioning. Vitamin D, parathyroid hormone (PTH) and calcitonin act on
bone, kidneys aml gasroiniesiinal tract o maintain serom calcium concentrations within
marrow limits, Hypocalcaemia and hypercalcaemia may be associated with disorders of
vitamin B metabolism, parathyroid disease or non-endocrire disoeders such as cheonic renal
farlure. Hypocalcagmia is a more common problem than hypercalcaemia in childhood and,
apart from excessive ingestion of vitamin [, causes of hypercalcaemia are rare.

Calcium Berum calcium is present in thres fractions which are in
dynamic equilibrium: 50% jonized {active), 4F% protein
bound (inaciive), 0% complexed o phosphabe, citmie, i,
Boatimely, towl serum calcium b5 messured, b ionized
cilcium can be measured directly. Acidosis increases ionizesd
calcium (H* jons compete for albumin binding siles) and
alkalosis decreases ionized calcium, Hypoprtzinacmia may
besd 1o & low 1odal serum calcium while ionized calcium
levels remaln mormal. Fasiing blood aken with the least
amouan of wenous stasls ghves the most accurats level

Vitamin D (calciferol) This is the collective term for ergocalciferol (vitamin D)
and chodecalcilerl (vitamin Dy ) which occur natorally in
foods, e.g. fish, eggs, bulter, Absorplion vis the upper small
intesting 1% impaired by steaorrhoes, Vitmin D, i35 also
procuced in skin by UY light acting on & precirses. Yitaman
[ is activated by hydroxylation in the liver io 25-hydroxy T
arf then in the proximal renal tabules o 1 25-dilydroay D

Ariiong
Imcreases senam caleiar by
® [niressing isteshnal sxsorption

e [ncreasineg mobilization from bone (FTH dependent],
e Decreasing remal excretion,

Parathyrokd hormone (FTH} PTH & an Bd-amiso-scul pepiicle secreted by the chiafl calls
of the parathyroid ghands. i is coded for by a gene close o
that for insulin on chromosome 11. PTH is cleaved from
larger, binlogically inactive precursors and releassd info the
circulation with carboxy-termiral fragments. [@ s
metaholized predominantly by the Hver. There is diarmal
varinton in PTH secretion with higher levels in the sarly
morning. Secretion is increased by bypocalcasmin,
catecholamines, vitamin D' metaboliles and cortisol, and is
suppressed by bypercalcsemin.
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Caleitomin

Hypocalcaemia
Avetindogy

Clinical feamures

Aetlmng

tal) Increases senm calcism by

= Increasing resorplion fnom bone.

= Decresting renal excretion.

- Hlimulaﬁn.g fenal !.ES-d'ih_','-d.rmr (5] s:nthr:t.i;.
{h'!l]'.lih'tﬂﬂﬂ refal excretion of FhHFhﬂ:ht apd bicarbonaie,

Caleitonin is 8 32-amino-acid peplide synthesized and
secreled by ihe parafolliculas (C) cells of the thyroid gland,
encoded by & gene oa chromosome 10, Secretion is
suppressed by hypocalcaemia, and {mcreased by
hypercalcacmia, gastroiniestinal hormones, oesiregens and -
adrenergic agonists.

Acions

= lnhibiis celcium resomaon from boae

# Increases renal excretion of caleium, phosphate,
magnesiwm, sodium, potassiam

& Promates effect of vitamin T on ingestinal absomption of
caleiam,

The imparance of caleitonin fs homeostass remaing
upclear as meither thyroidectomy nof caleitondn
hypersecretion affect serum calcium levels, It may paotect
against umwanted bone resorption when demands for calciam
are high, &2 pragnancy. lsciation,

= Hypoparathyroadism
Decressed secretion = (rue hypoparathymidsm
Decreased peripheral action of FTH = ps=udahypo-
paraihy roidsm,

& Vitamin D deficiency - lack of sunshine, dietary
deficiency, malebsorpiion.

®  Acwle or chronie renal failurs,

#» Benal tubnilar disonders, eg. Fanconl syndromes.

» Hypomagnesaemia fe.g. due 1o iy, feeding, drogs such as
ciagplating leads 10 PTH resistance and decreased PTH
seCretion,

#  Long-ierm anticonvulsant Ireatment {phenylioimn).

» Citrated blood.

Meonatal hypocalczemia 15 a relatively common fransiend
problem which may casse imitebifty, jiteriness and Fils, bl
it is often asymptomatic. In older children, i the anset is
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Investignticn

rapid, there will be neuromuscular manifesiations such as
paraesihesia around the mouth, hands and feet, cramps,
carpopedal spasms, tetany (Troussean's and Cheostek's
signal, and comvulibons,

Hypoparathyroidism may be sporadie or familial,
wransient of permanent. Tt may be kiopathic or secondary
{e.g. neck surgery or irmediation, hypomngnessemial. 1n may
be associnted with DiGeorge syndrome, mucoculaneous
candidiasis, Addison's disense, and other autoi mmuns
disenses. Chronic hypocalcacmia associaied wiih
hypoparathyroidism resuelis in ectodermal changes (dry skin,
coarse hair, bristle nails, tocth enamel hypoplosia), cozaracis,
basal ganglia calcificetion, and menial refardation. Resistance
i PFTH | pseudo-hypoparthyroidism) produces a similar
clinical picbare which may be associsied with characieristic
dyimorphic features (Albnght's hereditary osteadystrophy
reaults in shorl steture, round facies, obesity, shortening of
the fourth melacarpals). Some patients have this typical
phenoiype bul have no evidence of PTH resisiance of
bischemical abnormality (pseudo-pseudo-hypopari-
thyroidism),

Rickets is due 10 defective growth plate mineralization
secondary 10 decreased calcium or phosphae availability,

(a}) Celeioperic ckels:

o Witamin [¥ deficiency.

o Defective conversion of vitamin Do 1.25diydroxy D

{e.g. renal failure).

(b} Phosphopenic rickets:

= Ineressed renal phosphate loss (Fanconi syndrome,
vitamin D-resistant rickets = X-linked hypophos-
phatacmic rickets).

& Inedequate phosphabe intake (premature infanis).

Chintcal features of rickets inclide craniotabes, delayed
closure of the anterior fontanglle and swelling of the
metaphyses (particularly the wrisis), Laper features include
softening and deformity of long hones, chest deformity and
enlargement of the rib ends (dckaty msan).

= lonized calewum,

= Toal protein'aiumin,

® FPhosphate, alkaline phosphatase, Low phosphate with
raived alkaling phosphuase suggesis rickets, Phosphate
will be mised in both bypoparathyroidism and pseudo-
by poparathyroddism.
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Hypercalcaemia
Actinlogy

Clinical features

e Serum U&E, creatinine and urinalysia o exclude a
primary renal cause {chronie renal failure, Fancont
syndrmmes).

e« Serum magnesium. Hypocalcaemia will be difficult to
correst until hypomagnessemia is comeded,

« Serum PTH. Low or undeteciable in hypoparathyrosdism,
high in peeadohypoparathyrotdism, high in caldopenic
rickets (secondary hyperparathyroidism), nocmal in
phosphopenie fckets.

& Urinary cAMP and plosphste incenss in response to PTH
in hypoparsthyroidiem  but nol in peeuds-
hypoparathyroidizsem,

& Plasma vitamin D metabolites. Low levels found 16
digtary rickets, liver disease, malabsorption and
anticarnalzant treatment,

f. Acute. Intravenous caleium gleconale infusion. correct

hypomagnesasmia,

2, Long-term, Depends on couge, g vilamin [ analogues
fealcitriol} used in calsiopenic rickels and renal disease,
phosphaie supplements given in vitamin D resigiant rickels,
calcigm supplements and vitamin D analogues used to treat
hypoparathyroidism,

= Primary hypesparathyreidism (parathyrosd hyperplasia,
adienomal.

& Lfwopathic infantile hypercalenemia,

e Famahial hypocalciunc hypercalcasmia (due to defechve
renal exereson of calcium).

e Hypervitaminasis [
{aj Increased infake (e . overtreatment of hy popara-
thymoedism, rickets),
(BpIncreased synthesis (increased converiion of 25-
hydroxy D o 1,25-dibkydroxy D seen bn some patients
wilhs sarcidosis, mberculosis or malignancy ).

s (Mher — congenital kypothyroidism, FTH-related protein
produced by some tumeours, maternal hypoparathy roidiso,

Features include nausea and vomiting, constipation and
pelyuria, Ireitabiliey and failure to theive are common in
infams, Renal stones, bone pain and pathological fractures
may occur. Mephrocalcinesis and ectopic calcification will
occur if hypercalcoemia is long-standing. with subsequent

CALCIUM METABDLISM 59



remal Failure. Idiopathic hypescalcaemia of infancy assocized
with memal retardation. cardisvascular abnoemalities and
dysmorphic festures 15 known & William's syndrome,
Primary hypeeparathyroidism may be familial and is
associated with the maltple endocrine neoplasia syndromes
(MEN | and X}

Investigation s Phesphate, alkalinge phosphatase.
s Total proteinfalbumin.
s Serum PTH. Low in vitamin D imtoxication;
inappropriately normal or raised in presance of
hypercilcaemia indécases hyperpasathyroidism.

Management L Aewte, i.v. hydration with saline promotes calcium
excaetbon, £ steroids, calcitoning, biphosphonates.

d. Lewig-rerm, Remove underlying cause,

Further reading

Bishop M. Bone disese (n preterm infants Archives of Disense in Childhood, 1989: 64:
[4HI5-1,

Kruse K. Disorders of calcium and bons metabolism. In: Brock CGD, ed, Clinical
Paediatric Endocrinalogy, Srd edn, Oxlfond: Blackwell Scientific Publications, 1995;
T35-51

Related topics of interest

Chirondc renal failure {p. 82}
Polyuria and renal twhalar disorders (p. 319)
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CARDIAC ARREST

Casdiac agrest v childhood i3 wswally secondary {o hypoxia and is rarely due o primary
cafdise disease. The outcome for respiratory amesd alone is often good, but the outcome for
cardisc arrest s penerally poor, even in children who are successfully resascitated, as fissue
byposia and acidodis price to arcest fregquently lead to subsequent multisystem failure,
Following successlul cardispulmonary resuscitation (CPR), managemenl aims o achieve
and maintain bomeostasis 10 oplimize chances of recovery. Advanced paediatric life suppo
(APLS) courses are run regulacly in the UK 1o help doctors, nurscs and paramedics deal with
serrously il and mjured children more effectively. Prevention of cardiac amest by carlier
recognition of & serioualy 1l ckabd will help reduce mocbicily and mortality. The cumment CFR
reconnmendations of the Advanced Life Suppornt Group are given hera,

Aetiology

Basic lifs support

1. Respiraiory faillure

& Respiratory distress, e.g. asphyxia, epiglottins, asthrma,
bronchicditis.

# PRespimtory depression. e.g. mised intracranial pressure,
convulsions, paisons.

. Circalatory failure = shock
Hypovalsemic
Cardiogenic,

Septicaemic,
Anaphylactic,

L Call for assistance, appreach dre child with care and
remove from contimeing danger.

S @ W & b

2. Airway. I the child s unresponsive o the gueston “Are
wor alright ™ or gentls shaking, open and maintain the airswy
us'ml the head tiltfchin lft manceuwvre. The jaw thrust
manceuvre 1% saler if there may be a ceracal spime injury.

2. Brearhing. Look. listen and feel for signs of breathing, If
opening the airway has not led 1o resumplion of breathing
give five lomg mouth [0 mouthinoss breaths.

4, Circulation. Feel for a central pulse for 5 seconds
(heachinl or femoral in infents, casotid in older chabdren). If
absent commence candiac compression ot & rate of 100 per
minuie. A precondial thump is not recommended in children,
Cardiac compressicn in infams is achieved by using rwo
fingers o depress the slemmum by 1.5-1.5 cm at a polnt one
fingear-breadih bekyw the mipple lne. Alermatively, the infang
is hekd with both the rescuce’s hands encireling the chest so
the thumbs can compress the stemum in the comect pasition,
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Advanced life support

Arrhythmias
Asystole

62 CARDIAC ARREST

In gmall childeen the heel of ane hand is used o compress the
sternuiy one finger-breadih above the xiphizternum bo a
depih of 2.5-3.5 com. In larger children the heels of hosh
hands are wged w compress the stemum twe finger-breadihs
ghove the xiphistarmum io & depth of 3-4.5 cm. A ratio of
five compressions to one breath should be mainiained (20
CPR eveles per mimsbe),

1. Alrway and breathing. Look, listen, and fesl for airway
obstruction. respiratory amest, depression or distress, I thes
is respiratory arrest or depreéssion despife nirway opening
miRnosavres, commence ventilation with high-concentration
cxygen via bag and mask or orotracheal intubation. Uncuffed
tubes are preferrad up o puberty as they couse lass oedema at
the cricoid ring, IF inlubation is impassible or unsuccessiul
consider needle cricothyroidectomy. Look for evidence of
chest or neck trouma, and assess symmetry of chest
movemendt and bresth sounds.

I Circwlation, I there are no palpable central pulses,
cardiac compression should be contimed at a rate of 100 per
mimuie, not stopping whibz a breath is piven. Establish
venows aocess. Commence pulse oximeiry and ECG
mirmitornng,

£ Arrhvtiias, The chikd should have o secure airway and
be adequately ventilated with high-concentration oxygen
befare any drags are given. Por childeen aged 110 years the
weight (kg) can be estimated a5 2 < {age + 41,

Asystole 1= the most common arrhythmia in a childhood
arrest. Prolonged severe hypoxin and acidosis cause
progressive bradycardia leading bo asystole.

s Adrenaline ) megfkp tv. or Lo (Intraosssous) o 100
mepkg wia ETT. 10 meg =001 mlof 1=00 000,

# 1 minuies CPR, i.e. &0 cycles, consider sodium
bicarbonate | mmoldkg iv. or Lo if profoond acidosis is
likely or if indicated by the venous pH (it may net be
given via the ETT), and congider i.v. Matds,

« Adrenaline 100 mepfkg Ly, or 5.0,

+ Further doses of adrenaline 100 meghe i.v. or Lo given
cvery 3 minales (ioc. 60 = 5.1 CPR cvclesk

+ Alrapine i o longer i the asystele protocol.



Ventricular Abrillation (VF) Ventricular fibrillation (VF) is ancommon in childhood st

dissociation

Post-resuscitalinn
munagement

may oceur in those with cardiac disease or recovenng from
hypothermia, or prisoned with tricyclics.

Defibrillate 2 Jikg.

Defibrillate 2 kg,

Defibrillae 4 Jkg.

Adrenalme 10 pgkg v, or o

Thres further shocks (4 1&g

Adrenalme [ gpkg iy, o i

Three further shocks (4 W) 1 mirute later,

WF due 1 hypolhermia may be resistiant until the core
lemperatafe 1% increased. Annarrhyihmic agests (e.g,
lignocaime) and sodium bicarbonate should be considered in
dirug overndese

Mo ougpan in the presence of QRS complexes on the

ECG most commanly aoccurs in profound shock. It may also
oocur with tension pneomothorax, cardise 1amponade, drag
overdose, h}lpﬂhzrmi:. snef electralyle imbalance.

Adrenalme W0 peke v, o Lo, of 000 ugkg viaan ETT.
Vilume cxpansion with 20 mbkg crystalbodd 9. or Lo,
Look for the underlying cawse and treat appropriately.
Adrenalme 100 pgikg iv. orio. every 3 mainuies {ie. 60 x
51 CPER, cycles).

{. Monitor blood pressure, beart rate and rhyihim,
oyypen satoration, srterial pH asd gases. toe-core
temperature and urine ostpat, CVP monitoring is ofien
ugefisl. The mle of mfracramial pressure (ICP) monitoring i%
conbroversial

2. Iwestigations. Chest radiograph, FBC (haemotecet and
platslsts), groop and eave serum for gross-maich, U&Es,
clotting screen (DIC, hepatecellular damage), blood glucose,
liver funciion lests, ECG.

3. Mgintain oy genniio,

4. Muatntaie clrcwlaion. Nommalize acid-base and elecimolyie
balance and comect hypovalaemia, Inolropic suppon may be
needed,

5. Normalize blosd glucose and body femperanire.
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f. Maintain adegquate analpésin ond sedation. Detéct and
trear roiped JCP.

Stopping resuscilation CPR should b dscontinued if there i3 no detectable cardias
pulputl of cerebeal activity after 30 minutes. Prolonged
requscitation attemps are indicated in the hypothermic child
(contiree until core temperature 5 3l beast 3I°C) of those
whi hive been poisoned with central depressant drugs

Further reading

Basie life suppart. In: Advanced Life Suppon Group. Advancad Paediardle Life Sipporr -
the Pracitcal Appragen. 2md adn. Londor: B Pablications, 1997; 214,

The management of cardiae arrest. Ine Advanced Life Suppor Groap, ddvaiced Paediareic
Life Swpport = the Practical Approach, 2nd edn, Lopdon: BMI Publications. 1997;
45-51.

Related topics of interest

Coma (p. §9)
Shock {p. 344)
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CHILD PROTECTION

A child is considered to be abused if ke or she is treated in a way that 5 unaccepiabls in 2
given culbtare at a given time.

Both bove and girds can be victims of abuse and woung children are most af fizk, &5 they
are dependent on adults for heir care. Most childen are abused by either or bath parenis.
Many abuskng parents have a history of being abused themselves as & child Children fram
all social levels may be affected. although abuse is mose likely in those who are socially
deprived.

Each wear one chilkd per 1000, under the age of 4 years, suffers severe physical abuse;
however the true prevalence of child abuse §s difficolt to establish as mach poes amdetecied.
It is important to recognize child abuss (o ensure further prodection of that child and other
children in the housshold. All professionals working with childnen, teachers, youth workers,
health and socinl workers need to be awar: of the waming signs of abuse. Recopnized types
of child wbuse include:

w»  Physical abuse. Acwal or likely physical injury w0 & child or failure 1o prevent physical
injury (or suffecing) o a child, Including deliberate poisonlng, siffecation and
Minchausen's symdrome by proxy

#  Scxual abuse, Actual or lkely seaval exploitation of & child r adolescent. The child
miny be dependent andfor devebepmencally immature,

#  [Megled. Failing (o provide the love, care, food or physical circwmstasces thal will allow
a child 1o grow and develop mommally. This mchedes failure 1o predect from sccxdents,

#  Emotional abuse. A child’s bebaviowr and emotional devebopment are severely afffecied
by the paremts persisient neghest or rojection. Emotional abase moy Tead w fablure 1o
thrive or short sature,

Children are often victims of more than one form of child abuse.

Presentation of abuse 1. Bradsing. Accidentsl bruises ase common on shing and
farcheads; bruising to the face, ears, shoulders. back and
buttocks ere more suggestive of non-accidental injury.
Fatlerns from fingerips, baies, siraps or dicks may be seen
Brutsing of the thighs or genitalia should raise suspicion of
child sexoal abuse. Colowr is an unreliable indication of the
age of hnaising.

2 Fraciwres. Accideninl fractures usually present with the
child upsst and the injury 15 appropeiate for the age and
activity of that child. Mon-accidental fractures are amongst
the mos seriaws of injuries sustained throaph physical abose.
They ame sometimes difficalt 1o detect and a skeletal survey
may prove useful in cases of concem, Multiple fractures of
varying ages; spiral. metaphysesl or epiphyseal fractures of
lang bones; rib fractures and skall fraciures, associated with
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Clintcal assessment

86 CHILD PROTECTION

imiracranial injury, are all highly suggestive of child abuse.
Dhafferenieal d.'i.lgrn:u:gs inclucle hirth trauma, ml:cr_lgl:m:—:i;
:in1.|1¢rf'-u|;rj. copper deficsency and other hone dis=as=,

A Burns and sealds. Hon-accidental bums and scalds may
occur by vaniows methads, e, cigarette-fip bums, scalding
bathwater or holding part of child directly under a heai
source, Blisterning of the lesion may caose diagnostic
confusion with staphylococcal bullows impetigo.

4, Failure fo thrive, Some children who are viclims of child
abuse il (o reach their gxpected growth polential. This
procsss is complex amd mulifctonal, including inadeguale
calorie intake, recurrenl iness, poverly end psychosocial
difficubies.

i Child sexnal abuse. Behavioural changes, a dischosure by
the child or lecal syemptoms of vulval or ansl sorensss meay
kead to suspicion of the diagnosis. Examination must be
approached with the uimost sensitivity; fregoently there are
m specific physical signs. Important signs include genital
brising, abrasion or laceration, hymenal dildation or scars,
reflex anal dilalation of dentification of a sexually
transminied dissase.

6 Mitncheisen s yrdrome by prosy. Varions symptoms apd
signs are fabricated to bring the child (o the attention of
meddical staff on repested occagions, 8¢ S&izures, apnosn,
vomiting and diarrhoei, These may be brought about through
suffocuion of peisoming. The perpeirator, usually (he mother,
glves the impression of being canng and atientive. These
people are not mentally ill, bot they do have characteristic
persanalitiss.

7. Introcraniol injury. Infants, usually under one year of age,
may present with seizures of in a coma a4 A resull of an
intracranial bleed. Bleeding may occor a5 o resolt of a
traumatic skull fractore or from shaking the baby. It is
important 1o examine the eyés for evidence of retinal
hzemorrhage. Full examinstion inclading a skeletal survey 55
required. Differential diagnoses include birth trauma,
congenital anamaly or coagulation disorder.

& history and examination skould be conducted in the
narimald way, taking into account the developmental ags of



Investigation

the child. Delay tn pressnlation; an inconsistent story or
examinalion findings that do not it the history of injury,
should all srouse the suspicion of nonsasccidental injury
(MATL

A full secial bistory should be taken, including details of
all carers tnvalved with the child. The child's height and
webght should be documented as well as their sppearance,
clothing. hygiene and behaviour.

Any injuried should be carcfully recorded on a
topographical chart, measuring bruises and indicating theic
colour, Retinal haemorrhages are casier to view afler
mydriatic drops in infants. In suapecied sexual abuse
repeated examinations should be avobded, amd examisnation
of the exizreal genitalia should be performed & the end of the
examination, wking suitable swabs at the time,

& FBC, coagulatiom screen to exclude underlying blood
dyscrasia in children with braising.

= Skeletal survey to identily unrecognized Fraclures.
Periesteal new bone Fermation is the carliest sign, ag
10-14 days. Radioisotope bons scan may detect recent
froctures in the presence of & normal skeletsl servey,

o Scrum copper and bone biochemistry may prove useful if
there are fractures

o Medical photograpls

» Crnlal imaging if intracranial haerommhage suspected.

& Microbiobogical and forensic swabs in suspecied sexanl
whuse,

Immavediote medical teatment of injurics may be nccded The
protection of the child is the next priority following
discussion with other agencies, social services and police
specialist child protection feams. For some children an
*Emergentcy Protection Order’ is required 1o cosune a place of
gafety. In cases where child abuse b5 suspected, o
multidisciplinary case conference is armanged. This allows
the sharing of information pbeut the incident and the family
from all professional agencies; a risk assessment 15 made and
a child protection plan formulaed. This may inchude placing
the child's name on e child protection register. An action
pladt slviabd be made and all agencies will ke allocated work
to undertake with the child and family to ensure on-poing
profeciion.
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Further reading

Hobbs C, Hanks H Wynne J. Child Abure and Neglecr: A Clindcian s Handbook, 150 edn.
London: Churchill Livingstome, 1993,

Meadow B. ARC of Child Abpse, 3nd edn. London: BMI Pablishing Group, 1997

Koyal Collage of Physicians. Physical Siges of Sexwal Abuse in Children, Znd edn.
London: Royal Colkege of Physicians, 1997,

Related topic of interest

Children and the Law (p, 6597
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CHILDREN AND THE LAW

Laws regarding children are of paricalar importance in fssues of child protection, but they
may aleo concern aspects of education, adoption, child safety and consent. The mest
gignificant plece of legislation in recent years has been the Children Act 1989, 8 wide-
reaching reform of many previous acts of partiament regarding children, and of relaied courn

procedures.

The Children Act 1989

Emergency protection

The Children Act 1989 wes implemented in Ociober 1951,
Itg &ims are to restructure the court proceedings regarding
child protection, providing a anifled and practical approach
for all ngencies involved

The general principles of the Children Act 1989 are:
The children's welfare is of paramonnt imporiance.

® The children should be browght up with their families

whenever possible. Local sutborities should promaote this,
provided it is consistem with the children’s welfare.

Delay in court procesdings for child protestion issues is
harmful and should be avoided whenever postible.

Courts should refer to 0 checklist of mariers réganding
children’s welfares,

Court orders should not be made unless they positively
contribuie to childen's welfane.

The concept of parental responsibalicy (replacing parental
rights} is retained even if children becoms the subjec of a
cire order

Children should give their own copsent o medical
investigation and treatment, tf they have sufficient
umiderstanding,

Waoluniary agrecments with parents may allow g period of
assesseent of risk to the chibd, without the need for a coun
coden, buf iy some cases access may be denied, or the child
may meed a lemporary place of safety, and specific coan
wctions may be requinsd,

& The Emergency Protection Order (EPD) may be made in

cases of immediate physical risk. The order lasts for up io
8 doys, but may be challenged afier 72 hours. The cours
may extend It by a farther 7 days, but only once,
Applicamts may be Social Services officers or the NSPCC,
Police also have powers 1o remove the child inte police
protection for T2 hours if 1 is believed thay the child may
otherwise suffer significant harm,
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» A Child Assessment Order (CADY lasts for 7 days amd
cnables an asscssment of the chilkd's health and welfare o
tnke place in cases of suspicion of significas! harm, often
overriding the objections of the parenis. However the
CALY may not averride the wishes of the child, if he or she
is of sufficient undersianding to make an informed
decision, The local auhority or the NSPOC may apply.

Care proceedings either a Care Order or a Suparvision
Dipder) miy he n:r.|ui|1u|i if the chalkd 1% rul':l'u'in;. ar likely o
suffer, sigmificasl harm.

o A Care Order places the parental respopsibility with
Social Services (In addition to the pareats), and wsually
fermoves the child from home o foster homes, or a
children's harme, at least temporarily. Thers is osually a
contract betwean Social Services and the parents,
following full multidisciplinary review at a case
conference.

# A Supervision Order gives Social Services the mght 1o
wizil a child and impose condations relevant to the child's
manapemend, ¢.8. mrsery of clinic atendance.

& Interim Care Orders may be meade, placing the child in
local authority care while o full investigation of the child's
risk and needs 15 undemaken,

Privaie law arders The coun can decide alsa 1o make private law orders
concerming the child's welfare [ihe four Saction B orders),

» A Besidence Onder defermines whib whaen ihe child is o
Bve

« A Contact Order decides what contact the child may have
with other people,

# A Specafic Tssues Order 15 required for any spacific cane
isswe for an individual child, e.g medical care of consent
IS5UEE,

# A Prohibited Steps Order may forbid any specific step
which may be (aken by the parents which is nog in the
inberests of the child, e g. unsupervised vislting.

The law and education

The Edwention Act 1544 This Act ssted 1hat every child over 5 years old must receive
fullk-time educaion until the end of the sprng or summer
term Following the child’s 1éh birthday.
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The Education Aci 1981 This foilowed the Wamock meport of 1978 recommending
that “all childrea shoald have edocalion appropriate to their
needs”, aiming to educate children in normal schools
whenever possible, If it is known by health awthority staff
that & child over 2 years old is likely to have special
educalional peeds, staff should inform the Local Education
Anthority (LEA) after obtaining permission from the paremis,
The LEA shonld thea obtain written information from all
professionnls invalved with the child bhefore peeparing a
Statemnienl of Educationa] Meed, which is sent o the parenis,
and a school most appropriate 1o these needs is then
nominaled by ihe LEA. Parems have 30 days in which g
appesl against the satement, Stanzments should be reviawed
armually,

The Education Act 1993 "The Code of Pracrice”. This brought major changes to the
way LEAs in England and Wales idergify, assess and make
provision for childeen with special educational needs (SEN).
The Code offers practical advice to all those imvolved in the
statementing process: schools, health ond social services and
FIDJEH'H.

‘The aim af thiz act is to ensble all concemed o

s improve the quality and cobherence of the education of
childres with SEM in mainstream sehool;

# ensure that stalutory assessment is focused and relevant;

# make the stalemenl and review process more rebevant and
efficrenl

Consent

Consent for children aged 16 vesrs and younger is a controversial topic. Tesues were
highlighted in the Gillick Case (1988) which challenged doctors presceibing contraception
for girls umder 16 years of age, withoul consulting the parents. As a result the phrase ‘Gillick
competeni” was founded. A child 15 judged 1o be competent iF they have acouired sufficient
maturity, intellipence and understanding to consent. However, for any child this does por
happen at & fixed age. The Children Act states that a child with “sufficient understanding io
make an informed decision™ can refuse (o sulbmit to & care order. The degree of
understanding and imelligence required will also vary according 1o the complexity of the
isswe, o.p. & looth extraclion or & maor opsrtion. I8 remains anclear low and by whom
compet=ncy should be assessed, Ultimately, the decision fests with the health professional,
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Further reading

Hendrick §. Chilid Care Law for Health Professionals. 15t edn, Oxford: Rodeliffe Press,
1953,

Leslie 5C, Child protection = The Children Act 1989, Curvdnr Paediorles, 1993 3 (33
16H=T0.

Warking Together Under the Children Act T95%. London; HMSD, 1991,

Related topics of interest
Adolescent health (p. 19)

Child profecton (p, 55)
Leamning disabibry {p, 236)
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CHROMOSOMAL ABNORMALITIES

& nogmal Fuman karyoiype has a complement of 46 chromosomes (22 amosomal peirs and
ome pair of gex chromosomes XX o XY), Down's, Tomer's and Klinefobher's syndromes
were the first chromosome abnormalities identified, in 1959, With the advent of new
mabecular rechnbguss many more chromosomol sbnormalities have now been identified.
Chromosomal abnormalities ocour in approximately 6 per 1000 live binhs. The troe
incidence post conceplion is higher than this, bol many resall in spomaneoes aborion. A
chromosomal abnormality usualiy pives rise tp multiple congenital matformations. Many can
now be detectzd on prenatal iesting, by olmsound dnd amniocentesis.

Types of chromasome I. Numerical

disorier s  Polyploid
Triplokty (59 chromosomesjis lethal,

w  Aneoplaid

Trscmy 21{Down's syndrome).
Monosomy of X chromosome( Turner” s syndrome .
47 chromosomies (Elinefelter’s svndrome)

2 Smcmral
®  Deletion
Termimal deletion of 5p in e du-chal syndrome,
Lmesstitial deletion 11p in Wilma® wimowr,
s Tramslocation
Balanced translocations cause no abnommality,
Unbalamced may resull in aboriion of a syndrome,
¢ Fragile site
Fragile X, menta] miardaiion syndromse.
s Ipversion
& Duplication.
# Ring chromasome,

Down’s syndrome (trisomy 21)

Darwi's syndrome is the commonest autosomal trisomy, affecting 1 in 650 live births, with
the same number of fetuses failing 1o reach tenm, Most cases are due 1o non-dysjumction of
chromosome 21 doring meiogis Only 55 of cases are due o translocation, in which
chromosome 21 s translecated on 10 chroenesome 14 or occasionally T2, The nsk of having
an affected child increases with matermal age, but 0% of affected infants are bom Lo
mothess under 35 veass because of the higher birth rute in this age group. The overnll dek is
I in 650, bur st 30 years it is only | in 2000. This rises sieeply with matemal age w2 1 in 450
risk at 35 wears, §in 000 ar 40 years and | in 30 at 45 years. The recurmence sk Mollowing
one child with Down's syndrome is 1% if due to non-dysjunction bat 10% o (ke mether
camies a translocation, The recurrence risk if the Father is the transiocation carier 15 2-3%.
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Amniccentesis should be offered 10 women with increased risk, ie. sge over 35 years,
previous effecied child, known balanced iranslocation camier.

Clinical fentures .

Charazterisiic facial features. Epicanthic folds, flat
occipul, protruding tomgue,

Eyes. Brushfield spots, nystagmus, myopin, early
caiardis.

Hands ard feet, Brochydactyly, clinedectyly (incurved
litibe fingers), abnormal dermatoglyphics, sandal toes
{wide gap berween first and second foes)

Hypotonia, Motor delay, feeding difficultiies, recurrent
chest infectipns, increased risk of congenital dislocation
of the hip and hernins.

Gastrointesting] abnormalities, Increased risk of atresias
{especially duodenal} and Hirschaprung's disease,
Congenital heart defects (50%), Pamicalorly sepral
defeets, Fallors reralogy.

Lesrming difficuliles. Usually mild or moderate but rarcly
severe, High incidence of Aleheimer™s discase in third and
Tourth decades,

Gloe car, High incidence of conductive denfacss.
Leukaemia. Increased nsk.

Edward’s syndrome (lrisomy 18}

This is the second commonest dutesomal trisomy but the insidence i only 1.2 per 1000 five
births. It is moee common in girls then boys. The majority die in the neonatal period but a
ferw have survived several years. T is associated with increased maternal age but the

recamrence risk is bow.

Clinical femtures .

Polyhydramnios and intrauterine growth retardation
{ILGR.

Cranicfacial abnormalitics. Low-set sars, promiment
pecipat, nammow head, micrognathia, namow slanting
palpehral fissures,

Limb sbnormalities. Clenched hands with overlapping
fingers, rocker batwom feet, hypoplastic nails, flexion
deformities,

Congenital heart defects,

Ciagtrointestingd abnoymalities - especially exomphalos.
Renal abeormalities.

Severe leaming difficolties.
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Patau’s syndrome (trisomy 13)

The incldence Is 0.07 per 1000 Hve blabs and iz mainly dee o non-dysjumction, The
majority die in the first few days or woeks of life. Matemal age is less of o predisposing
factor than for risomics 18 and 21 and the recurrence risk s low,

Clinkeal features e [LIGH,

e Holoprosencephaly, Developmental defect of the
forcbrain resulting in a single cerebral hemisphere,
Cyclops in the mest severe form,

o Craniofecial abnormalites. Microcephaly, hypoielorism,
small nose, cleft lip and palate (805}, microphthalmeos.

e Scalp defects,

e Polvdaciyly.

s Renal aml cordiag abnommalities.

Turner’s syndrome (X0)

Thix is the only monosemy that (s compatible with life. The incufence i O per 1000 live
bdrths aed i1 15 a commoen finding in firs-arimester abomuses. Phenorypic abrormaliies vary
bt are uswelly mild. The lifespan may be normal bur sterility iz almost invarsinble. Fifty-five
peer cend are 45X 00, bat the rest ane mosaics or have other abnormalities. Pre-natal ulirazound
may wbentify cystn hy proma, chylothorax, ascites or hydnops,

Clinicol features e Cyitic hygroma and hydrops in second irmestsr.

e Lymphoedemas ai brh, especially hancds and feer and
beck of neck inochal) swelling which can be detecied on
anienatal ulirasound,

« Short sfalure due in part 1o skeletal dysplagia. Growth
may mmprove with growth bormone.

o Webbed neck. low posterior hairline, widely spaced
nipples, nzil changes, cobitus valpus (increased albow
carrying anghel, tendency io keloid scaming.

o Congenital heart disease, particularly coarctation of the
awta {hypertension),

e Renal tract shnormalities. Common but not asually
clinically significant. e.g. duplex ureters, horseshoe
kidnay

® Sireak avaries, primary amenarthesa and failore of
development of sreondary senual charsctenisies. Puberty
i imdweed with oestrogen replacement but the patient
remnaing infertibe. Osteaporosis in adult life occurs in the
absence of sestropgen replicement.

» Intelligence. Mormal or mild leaming diffsculties.
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Fragile X syndrome

This b5 an inkeriied X-linked disorder wiich 'was first described in 1969, 12 s the commonest
capse of learming difficulies in males after Down's syndrome, estimeted o affect | in 2000
tndivtiduats, male and female. Anklysis of chsomosemes with special culture techniques
pdentifies a fragibe site on the long arm of the X chromosomse (Xg2T folate-sensitive fragils
site) im a propondon of cells (5 — 2005 ). Fragile sites may b seen im female carriers but the
abgsnce of stes does not exclude carmer status, The gene for Fragile X, FME-1, has been
psolsted and s made up of CGG, winucleotide repeats. In o premutation siate the number of
repeats is between 30 and 200, A true mwtation will keve anything from 200 to sevieral
thosand repeats. This peocess s called ‘apficipation’. Premuotation is usweslly sub-clinical,
may be found in a carcier, and is likely to become an unstabls mutation in offspring.

Clinical featares & Leaming difficulties. Moderste to severe i males, mild to

moderate in a third of female carriars.

# Craniofacial feaores. Larpe hewd (OFC aflen above 97th
cemtile), large jaw and eors, prominem forshead,

#  Lospe lestes, Particolardy after puberty

+ Coppective tissue dysfunction, May present like
Ehlers-Danios o Marfan's syndromes. Milral valve
prolupes is not Encommon.

For information on molecalar techniques see related wpic Gene defects (p. 1607,

Further reading

Chu CE, Connor 1M, Malecular biclogy of Tumer's syndromse, Archives of Digraze in
Childhmed, 1995; T2: J85-4.

Jopes KL, Smith's Recognivable Pavterns of Human Malformation, 5th edn,
Philadelphia: WEB Saunders. | 006,

Eingston H. ARC of Clinical Geneties, Ind edn. London: BMI Publishing Oroup, 1994;
FI-X1.

Wirter BEM. Fragile X mantal retardation. Anchives of MDHsease dn Childkoed, 1980: 6=
12234,

Related topics of interest

Dysmorphobogy and teratogemesis {p. 128)
Fetal medicine (p. 141)

Genz defecrs (p. 160)

Growlh = short and el staturs {p, 171}
Leaming dissbility (p. 236)
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CHRONIC DIARRHOEA

Persistent diarhosn presents 1o the health professional when the frequency or lboseness of
the child™s staols is perceived by the parent 10 be excessive. However, thers is o wide
variation in the ‘normal” patiern, depending on the age and diel of the individual child.
Constipation with “overllow’, e, semiliqud stool seeping past an impacted fsecal mass,
often with inesminence, may presenl a3 chronic diamhoea, and this diagrosis should be
considersd al an early stage,

Toddler diarrhoea (chronic non-specific diarrhoea of infancy)

Typecally, a pattem of varahle disrrhoes ocours inoa child of 524 months who s aberwise
well and thiving, Constipation and diarhoea may aliemate, and Bath mucus and wndipesoed
foodd matter are often seen in the stool. The diardscea is rarely noctumal. Diagmosis depends
an the dempnsiration of poemal groeth and a clinkcal exclasion of other pathology. Secrose
intclecance and infestation with Glardie may cause choonic diarrheen with normal growth.
and these conditions may need o be excluded by appropriate investigation (see below),
Parcnts should be repssured that the problem is Bkely w resolve spontaneously, and a simple
explanation of intestinal motility 15 often belpful, Exclusion of cow’s milk and egg under
distetic saperviston may help in teose children with a history of aopy. Cther children may
benefit from & dizt high in polywnsaturated fat or from avoiding fruit juices with & high
fructose:sucrose ratia.

Protracted diarrhoea

This is defined as the passage of Four or mose leose stopls o day for over I weeks, with
assncigted frilure to thrive. Occasiomnliy at presentation, the child may be severely ill, and
resuscitalion maist then precede thorowegh 1r|.1-'-elil.'lgal'i.m. A& wade Tange of comditions miEl
then be congudéred,

Astiology of protracted I, Imfestion Giardia lamblia, enteropnthopenic Exclericlia
iiarrines cali, hosokwormi.

2. Protein intolerance. Coeline discase, cow's milk or soy
protein imolérance,

F. Carbofivdrare irerolerance. Lactaze deliciency, sccondary
lactose inlolerance.

. [heugr Laxarives, antiblotics, cytotoxics.

5. Inflasmation. Ulcerative colitis, Crobn's diseate, gpraft-
versus-hast disease,
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b Surgical condirlene Hirscheprung's disease. mabrotation,
Blind loop syndrome,

L Endocrine disorders. Hyperhyroidism, Addison's
discase,

& Imrinedeficierer. AIDS, severe combined immuno-
deficlency.

0 Posereatic lninfficiency. Cystic fibnosis, Sehwachman
syndrome.

ML Qeher diserders. Congenital chloridorchoea,
lymphangiectasia, small bowel lymphoma, abeta-
lipoproteinaemia, autoimmune enteropathy, microvillus
atrophy, Minchausen by proxy syndrome,

Clinical assessment The history must establish the exact timing of the onsel of
diarrhoes, ¢.g. from birth, afler recend acule gastrosnieritis or
following travel abroad, Intraduction of new food substances
such as pluten or cow’s milk may also be relevani,
Systematic enguicy showld sack to exclude features of
generalized chronic disease such as cystic fibrosis. Family
histery may be impodant in coslise dissase (spproximately
10% of sablings areé al risk), the inborm errors of metabalism
and cystic fibrosis. A clear sccount of the s1ool frequency,
consistency and presence of blood or mucus must be
aobdained, and any associated festures {abdominal pain,
#llergic manifestations) should be noted, Examination must
include assessment of pulntional seas [weight, legih, head
clreumference, skinfold rhickness and mid-arm
cimumfercnce) and dehydration There may be specific signs
of diseases, e, respirstory signs in ovsiic fibrosis, bat often
0 diagnostic clwes ane present,

Investigation Cerain selected investigations only may be reguoired,
depending on clinlcal assessment.,

+ FBC, with film, ESR. Coagulation studics, especially
prige 1o jejunal biopsy,

« U&E, creatinine and acid-base balance,

& Serum calcium, phosphate, alkaline phosphase, fermitin
and folate. Trace metals (zinc, copper)

o Antigloddin antibodies, endomysium antibodies,
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Further reading

Stoeal  speeimens  lor  microbiclogy (MO&S,
vinology, parasiles), clectmolytes, educing substances,
chmomatography, fat globules.

Swrcal et

Radiological investigationa: abdominal radiograph,
bariam meal and follow -through.

Immunological peofile, incloding nctional assessment.
Jejunel biopsy.

Pancreatic funclion Lests, c.g. stool chymolrypsin,
pancreolauryl tess, aspiration of deodenal juice,

Criber tests: colonoscopy and Biopsy, breath hydrogen est,
thyrodd function teses, congenital infection screen,
gastreintestinal hormone profile, get auto-antbody
BCRECH,

The managemeni approach will be determined by the

degree of illness of the child and the Facilities awailabls
locally. It may be p.pprn-pri.-ub: in certain cases o refer the
child to a centre where specialist diagnosic and supportive
services are available

Devane SP, Candy DCA. Investigation of chroaic disrrboea. Current Paediarrics, 1992,

2 (4 18553,

Puntis J'WL. Asiessment of pancreatic exocnine fonction. Archives of Diseaze in Childhood,

1993, 69: 99-101.

Related topics of interest

Coeliac disease (p. B4)
Comstipation (p, 97
Cyatic fibrosis (p. 1OT)
Failure to thrive (p. 1383
Giastroemeritis (p. 152)
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CHRONIC FATIGUE SYNDROME

The symptom comples pow known 85 chronic fatigue syndrome (CES), has only relatively
recently been recognized and recognition of the syndrome in chabdren is more recent than
ihas in adults. Tt has been given a variety of names incloding myalgic ercephalomyelitis apd
post-viral faligue syndrome kot these mames imply 2 krown patbology or acticlogy and in
many casss this cannot be demonstrated, Epstein-Bamr vinas infection can resull in a samilar
climical picture which has bed fo ihe hypothesis that CF5S is duoe to a viml infection, Becanse
many aspects of the coadition are still wnexplained, theories of causation and idess on
managemeant sre contmversial, However, children affected by the disease can he
considernbly dizsabled for sometimes prolonged perods of tme and it is important that healih
professionals ane supportive and provide appropsiate tnformation and trestment. For mos)
childran, mapagement 15 best done in primary care, bu for children who are severzly
affecred 2 multidisciplinery approach involving OF, peedistrician, child psychiatise, school
and other health care professionals is requined.

Clinical feptures CF3 i commuoner in girls and in childhood, wsually presenis
in (he early leenage years. There is a higher incidence in the
higher socio-econmmic groups. For mast children, onsel is
sudden with an acate illpegs, but the faligue mus) have been
presenl for a0 least 2 months Tor 1o be said vo be chionic.
Becovery may take several months of sometimes years
alchough symplom severity may fuciuase, The falguee is our
of progartion w0 the activity precipitating it and lests for
lorger than would normally be expected, Tn addition the child
may have other sympioms incloding:

Headaches.

Abdominal pains, nausca

Excessave and unrefreshing sleep.

Sore throat and cervical lymphadencpathy,
Myalgla, arthralgia

Poor conceniration, low mood,

Examination should ook for evidence of other conditions
which present with similar symploms, e.g. primary muescle
discase, hyvpothyroidism or renal failure. Paychiateic
diagnoses such as depression and schood phobia showld alzo
be excluded afd may require agsessment by a child
paychiatrise.

Investigations The diagnosis is one of exclusion so thet depending on the
history certain investigations may be needed o mule out other
causes of the sympioms, For example:

= FBC and filin.
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Sorology for Epstoin-Barr virus.
Plasema siscogicy.

U&E, ereatinini, calchem,
LFTs

Thyredd function,

Creatine kinase,

Mlanagement 1. Rest aird acriviry are both important, At the beginming of
the illness the child may need (o spend 2 large pamt of the day
resting. Normal sctivities shoald then be slowly siareed, A
useful guide for the child is that they should be sble 1o repear
the amount done on one day, the fellowing day. If they are
toe tired the following day they have done too moch. A
staged return 1o normal activities including school showld e
planned, Sessions of physical or mental activity should be
followed by rest. Swimming is & very helpful form of
exercise, In severe cases, 3 physiothérapist is helpful in
formelating exsrcise programmes.

O OE OB F B W

2. Drug trestementt, Variows drgs have been tried but are not
found 1o be effeciive. In children where sbeep is o panicular
preblem or in those who have low moed, amitrpey Rine may
b hetphul.

1. Educarional support. Most children will be able 1o
conlinue at school but some may need to attend part-time for
a penexd a1 the baginning of therr lness 1 ey are uneble w
attend scheol at all it is important io involve the home
Luloring service to prevent teo great & disroption in their
schaoaling,

Further reading

Wereker M1 Chronie fatigue syndrome: & joint pacdiatric—pyschiatric approach. Archiver af
Dizease in Childhod, 1902, 67 350555,

Related topic of interest

Milolescem health {p. 19

CHRONIC FATIGUE SYNDROME B1



CHRONIC RENAL FAILURE

Benal insufficiency resalis from loss of functioning nephrons, but thare 15 remarkabée renal
reserve. The glomenolar filtmtion mts (GFR) can fall by over 50% before nilnoganous wase
prosducts (wren and creatimine) accumulake and is reduced 10 25% before symploms and signs
of menal failure cocur, The incidence of chronic renal falure in the UK is 2-3 children per

millbon population per year.
Prohlenms

Aetivlagy

Ansemis,

Hypertemsion

Hypercalsemin

Growth Failure.

Reral osteodystrophy.

Hyperaricaemis

Type TV hypardipkfazmia,

Glomenulonephrids {30-35%).

Reflux wephaopathy / chronde pyelonephritks (= 209%).
Renal tract malformatlens (23-30%) - hypoplastic,
dysplastic or cystic kidneys, obsiruciion, e.p posterior
ureihral valves,

Herediiary renal disorders (=10%), e.g. Alport’s
symdrome, cyslinosas,

Haemalytie aracimic syndsoms (1-29%).

Cortical or tubular mecrosis (1-2%),

Clinical features The enset of symptoms is useally insidious, but acaie
deteriorstion may be precipitated by idercurment infaction or
dehydration,

.

GFR 20-25% of rermal {chronic renal failure)
Palvuria, polvdipsia, cruresiz, Failure o thrive,
hyperienson

GFR 5-20"%
Anareiin, metabolic scidosis, failere to thove, bare pabn
(remal osteodystrophy).

GFR < 5% fend-erage renal failire )
DMNipurin and oedema, anaemin, lethargy, ching, nawsea,
advas or iransplantaiion is necessary for survival,

U&E creminine, bicamonste. Raised urea and ereatinine,
hyperkaleemia, metabolbe acidosis.

Clomerular filtration rate. Measursd by either creatinine
clearnce or *PCr-EDTA chearnce (height= (m 40 gives
& rough gaidke 10 the GFR),
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Managemeni

w Serum caleiurm, phoiphate, alkaline phn:ph:ta:c.
Hyperphosphataemia, hypocaléaemia, rased alkaline
phosphatace. Hyperphosphatiemia rasults from impaired
renal excretion and leads o decreased absorption of
calcinm. Hyperphosphataemia also causes 3 secondary
ifcrEase in paratkyrosd hormane (PTH) secretion, which
pramales caleium resorption (renal ostesdyitrophy). Bone
resorplion 8 mcreased by acidogis. Relative sitamin D
recistance occurs 33 a result of impaired reocal
hydromylatsen of 25-0H calcifere] 1o 1,25-0H ealeifeml,
resulting in reduced calcium sbsorption from the gue
Aldthough the wial serum calelum s low, symploms s
rafe since wcidosis increases the proportion of lonized
calciumm.

Full blood count. Mormochromic nommecytic anaemia die
1o decressed red cell production and shomtensd red cell
lifespan. Iron and folic acid deficiency may result from
paor dietary intake, Erythropoietin bevels ane low,

Unc scid. Raised and may worsen renal failure by cpusing
a wric acid rephropathy.

Lipics. Rajsed rriglveerides and cholesrerol

Radiobogy. Renal fract ultraspand, intravenows urography
(VL MCU and isolope scans, may help identify caose.
Radiographs of wrisls, hands and kness to identify renal
neteodystrophy.

# Benal biopey.

Chroaie renal lailure 15 rarely reversible so managemenl s
aimed &t preserving the remalping renal function and
minimizing meabolic distarbances, These children are best
managed by an established multidisciplinary team within a
specialist renal unit,

I. Hrperfension. This is doe w0 the primary renal disease or
b sall and waler overload. If treated premptly and effectively
the rate of progression of renal Failore may be shoecd pnd
there moy even b2 p modest rise in GFR, Bea-blockers and
diureiics ars wsed, with a vasodilater suchk as hydralazine of
sevene, Acule hyperiocnsive crises may oocur and fﬂquim
urgenl inbravinous therapy.

2. Renal osresdvirrapiiy, The clinical consequences of renal

fallurz on bone and cabcium metabolism are:

» Osteitis fibmsa cystica (due to secondary hyper-
parathyroidism}.
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& Rickels {due io vidlamin [ resastance),
« Ectopic caleifscaiion  (dae ta an  inereased

calciumdphesphsle procluet despite hypocalcaemia).

Early recognition is impartant, asd serum calcium,
phosphate, and alkaline phosphatase shoald be mamitored 0
sddition 10 madiology. A rise in FTH may be the best early
mshealor. Specific treatments include distary restnction of
phosphate, aral phosphate-binding agents (e.g, calclum
carbonate) and vitamin D derivatives (1,25 dibvdrosy
vitamin D (caleitriol) or 1a-0H caleiferol (alphacalesdol)),

¥ Anaemin. Iron and folic acid supplements ars given
(seram fermtin should be monitored o prevent iron overlaacly,
Erpthrapotetin can be given intravenoisly, sabealzmesusly or
mirapenitoneally o maintain the hasmoglobin, Transfusions
may agpravaie hypertension and flukd overlaad,

4 Muieirion, An adeqguoate calorifie intaks b5 essental o
maintgin growih and good noiritional statas, Dhetary
supplements and nasogssicic feeding should be considersd
eirly. The degres of protein resiriction depends on the GFR,
and Mizid intake depends on 1he vrne outpd and stale of
Bydration. The calcium intake should ke adequate and
phosphaie intnke restricied. Vitamin supglements are given m
the form of Ketovite lquid and tablet. Oral bicarbonae
supplements may be required i acidosis i3 marked, Crowth
Rormone may help mantain height velocity,

;. Hyperkaleemwia. S2vers or worsening hyperkalozmia is an
indication for dialysis. Dextrose and insulin, calcium
resonium, and sebulized salbwmamol can be used 10 reduce
serum potassinm levels souely,

o Malvaie At least five children per mallien popalation are
actepled on to dizlysis progrommes in Evrope cach year,
Indications for dialysis vary, but it should be considered
when fuid cverload, elecwalvie disurbances, acidosis and
sympiomatic ariemin remain encontrolled despiie
coneervative treatment, Continnows ambulatory peritoneal
diglysiz (CAPDY is the preferred method, snd only a small
mimril}' FodEIve ha.-l!rm'.l:l:iah,rni:. Complications of CAPD
include peritomeal catheter gt infections and peritonitis.
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7. Rengl transplantgtion. Renal iransplandation is now the
astablished freatment for eed-stnge renal failure in children.,
In the UK more than B of first cadaver donor kidneys are
lurclioning &t 1 year and there 5 an almoest 1% soccess
rafe with live related donor badneys.

Further reading

Maxwell H, Bees L. Growth hormone treaiment in infant with chronic renal failure.
Archives of Disease bn Cildhood, 199, 74 (1) £40-3.

Sfehls O, Fine RN Chronic renal failore in children. In: Cameron 8, Davison AM, Grinfeld
IP, Kerr I, Ritz E. eds. Oxford Texbook of Clinical Nephrology. Oxford: Oxford
Uriversity Press, [992; 1605-21.

Bezs L, Rigden SPA, Ward G. Procce MA. Treatment of short staturs in renal disease with
recombirant growih hormose, Archives of Disease o Childhoed, 1990; 651 B56-60,

Trompeter RS. Renal transplantation. Archives of Ditease in Childhood, 199, 65: 143-5,

Related topics of interest
Colciam metabolism (p. 56)

Gilemenalonephritis {p. 164)
Unnary tract infecthon (p. 330
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COELIAC DISEASE

The basic aetology of coeltae disease s anknown, Malabgorpion iz accompasied by
characteristic morphological abnormalities in the small intestinal mucoss, which revert
normial when gluten is removed from the dien Relapss occurs when ghiten-containing foods
are reinroduced Inwe the dier, The prevalence in the UK is fairly constang o | in 2000, with a
much higher incidence in Irzland and o much kower incidence oatside Europe. Ten per cenat
of patiznts have an affected first-degree relative, and there is a kigh prevalence > 20%) of
HLA groups BE, DRI, and DOw 2 and glso of DRT and DR2G in affectzd paticmnis.

Problems

Clinical features

Invest g tiom

B8 COELIAC DISEASE

halabsorpion,
Ahbdominal pain and distension,
Gincowth Fuibure,

Dermatitis hespetilormis.
Malignancy,

Tlex proximal small bowel mucosa is predominanily affected,
and il 15 the a-glisdin peptide fraction of the gliten in wheal,
rve, bariey and oats which causes damage. Histologically
there is subtotal willous airophy, with loss of the villous
pattem. There is compensatory crypt hypenrophy, and (he
surface columnar epithelial cells become coboidal, with
increzsed intragpithelial lymphocyizs, Then: are increased
numbers of plasma cells and lymphocyles in the laming
propria.

Al a voriabie period after infroduction of coresls inm the dier,
Failure to thrive may become a feature, accompanicd in many
coses by abdominal symplom:. Wasting is somatimes
marked, ¢.p- over the bunocks. Stonls may be loose, pals,
bulky and offensive. Abdominal distension, anarexia,
vomiting and abdominal pain are common % mploms,
Typically, the child is miserable and irmitable, Inon deficiency
angcmia with hypochremic indices is a frequent Hinding and
may be (e mojor presenting feamre, although folate levels
may also be l[ow, Hypoalbuminasmia with oedema,
hypoprothrombinaemiza and vitamin D deficiency ane raper
findings

® FBC, red czll folate, ferritin.

» Coagulstion screen = abnormalities should be cormected
before jejusal biopsy is performed

®  Seruin albemen, caleium, phosphare, alkaline phosphalase.

+  Antigliadin, antiendomysium and antirsticulin antibodies.

# Jepunal biopsy.



Diagnostic criteria

Managemeni

Oither scrzening teste such as the xylose abeoeption Lest
and barium follow-through studies may also be abnormal, but
are not routinely performed,

The European Scciety of Pacdiatric Gastroenterology and
Nutritien (ESPCAN) revised and clarified the practical
approach to diagnosis of cocline disease in 1589, The initial
step in diagnoss remains the finding of charecteristic small
bowel mucosal charges on histological examination of a
biopsy specimen. This should be followed by an uneguivocal
climical remission on & strict gluten-free diet. A gluten
challenge 15 not mandatory in all patients, bot is
recommensded if thers was doubl nbout the initial diagnosis,
e.g. no imitial bropsy performed, or doubtful histology. Also,
in children under 2 vears old, there i a high incidence of
otker canses of eateropathy, eg. post-infectous and cows
milk-sensitive eneropathy, and a later glaten challenges is
advisable, When gluten challenge = performed. & control
biopsy taken when the patient iz on a gluten-free diet is
essendial. laking o further specimen 3-6 months afier
challenge (or earlier if chinical relapss). and again al 2 vears
after challenge if the patient remaing well, Very late relapses
fup to T years) have been reported, and prokonged clinical
moenitoring is needed. The presence of circulating antibodies
to ghiadin, reticuling, endomysiom and jejunum s & valuable
adjunct to the clinical assessment, and is of value for
preliminary scresning. in monitering clinical responss and in
ditecting rekapse and nog-compliance,

The clinical responss 10 o ghoten-free dict is wsoally seen
within @ few weeks, with an improvement in lempsrament,
ablominal sy mploms and weight gain. Eeplltem:nl
hasmatinics may be needed indnially, Expen digary advice
should be given. and parenis shoald make contsct with the
Cocllac Sociery for funher pactical belp. Adelescents may
question the need o continee their dict, and this is a funher
indicaion e consider a challenge biopsy, Omee the Eagnosis
is firmly established the déer should be lifie-long as dietary
compliance may possibly be protective agalnst coeliac-
assoculed malignencies (T-cell lymphoma and carcinoma of
Jejumam and cesophagus) in adult life. Dermatitis
herpetiformis responds o ibe diet, b also o dapsone.
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Further reading

Cheallacombe DM, Screening tests foc coeliac disease. Archives of Disease in Childhood,
1995, TH 3-4.

Report of the Working Group of ESPGAN. Revised criteria for diagnosis of cotliac disease.
Archives of Disease in Childhood, 1990; 65: 909-] 1.

Tighe R, Ciclitira Fl, Molecular biology of coeliac disease. Archives of Disegre in
Childbhoad, 1995; 731 189-41.

Related topics of interest

Chronee: disrchoea (p. 77)
Failure 1o thrive (p. 138}
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COMA

The major causes of altered conscicusness level in childhood are head injury, CNS
infections, hypoxic-ischaemic events and metabolic disurbances. Acute encephalopathy is
manifested by a conebination of altered consciouseess level and seizures, and is a masor
canse of death and newrological sequelae. Primary management of coma % aimed at
cardippulmonary resuscitation and swpport. Secondary management aime 10 delermine and

ircat the case.

Actiology

Primary izesament and
management

o Infection (35%). Meningitis, encephalitis,
# Cercbral anoxia and ischaemiz. Shock, cardiorespiratory
arrest, drowning,
# Trauma. Accidental, non-accidenial.
« Drugs and poisens. Alcohol, barbituraies, lead,
Munchausen by proxy.
» Meiabolic
Diabetes mellitag (hypoglycaemin, ketoacidosis)
Hepatic failare, Reve's syndrome,
Ulraemia (e g, Faemolyiic uraemic syndoome).
Hyponairasmia,
Inboan errors of metabolism,
Post-bums encephalopathy.
& Vascalar. Intracranial bieeding (e g, arteriovenous
malformation), thrwmbosas (e.g DIC, sagittal sinus),
Acule hypetension,
Eplepay. Poat-leral, statues epilepticus.
Intracraniall iumoor,
Hoemarrhagie shock encaphalopathy,

I, Airway, Clear and malmain.

2. Breathivig. Give oxvgen. Imubstion and werdibsion should
be considered if the child & oot bresthing adeguntely, there
wre na cough or gag refleses, the child is urresponsive or
there are signs of impemding 1entonal hemaation.

A Circnlarien, Tnsert an §ov, line, take bloods for
trwestigations (including BM Siix). Check biood pressure
and pulse rage. If the patient is hypolensive give a 20 mlkg
plagma bolus over 5-10 minutes. 11 the patbent 4
hypoglycaemie, give an Ly bolus of 108 dextroce snd then
commencs & 1EE dextrose infusion,

4, fiwaria @ Brigf Bigrary of the illnessfaccident from an
u.i;l:n-mpn.n],'ing: adult {pareni, paramadic) while initial
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Secondary sssessmant

and management

80 COMA

assessment and management are proceeding, Including asy
relevant past medical hiswory, dnigs and albergies.

5 Assessmenr of newrological siarus, ASIERs consclousness
lewel using the AVPU system {alert, responds o volce,
FESpOns K pain, OF UNRESPONSIVE]. ASSESS COME scone prior
to sedative of paralysing drugs, using the Glasgow coma
scale (best motor, verbal and eye-opening responses — a
mdified scale 15 availabde for childeen amder 4 years), Nole
any decorticate (flexed arms, extended legs) or decerchoate
fesiended arms and legs) postuning. Motz pupdllary dilation,
inequality or unresponsivensss (thind merve compression)
which suggests entorial herniation of the ipsilateral
hippocampal gyrus. Small pupils are scen with narcotic,
barbituratz and phenothiazine poisoning. Bilaterally dilated
pupils are scen post-ictally, in late barbiturate podsoning and
with irreversible brin domage. Tentorial herniation may also
case 8 sixth nerve palsy, Hyperension, bradycardia ard s
irregulir respiratory paliem are signs of cerebellar ronsil
hernfation through the foramen magnum (coning’ L

&, Clinical exaviiaerion. Mote any evidence of sepsis (rash,
neck giffness) or rawma (incleding CSF leakage from cars
or nose). The breath may smell of alcohod, Hepatomegaly isa
feature of Beve's syndrome and some inborn errors of
metabodism,

¥ Trear oy identifioble cocnes, o p. DEA, and trea any
seizures. If sepsis is suspected or no other cause can be found
for the comp treat with broad-spectram antibiotics and
comsider Ly, acyclowir.

FBC and clotting siudies.

U&E, creatimine. calcium.

Gliscose,

Hlood culture,

Arterial blood gag.

Growp and save sepum (cross-match if the patient has
sustuined major traumad,

The cause of coma may be apparent from the primary
assessment. but if it is not then & thorough history and
examination with further investigations should follow,
Further mneurological assessment should include
aculocephalc (@oll"s eye} reflexes (avoid in children with



Further investigation

Faiseal fniracranial
presaure (1CP)

neck injuries), fundoscopy (papilloedema may not occur i
there i% an acute rise in ICP, retinal haemorrhages may
indicate non-accidental injury) and examination for
lateralizing signs, If the cause is thoughs to be trauma
{aecidenial or non-accidencal), o tharoegh eearch chould be
made For cther injuries, incheding intra-abdominal injury.
Whatever the cause of coma, it is vital to mainrain
homensiasis

Enstire pood oxygenation,

Mainlain b pressiene,

Mormalice acid-base and electrolyte balance.
Miniain blood ghicose

Mainlain body lemperaiure,

Detect awld ireal raised ICP,

Ugine culwre,

Urinalysis. For glacose. protein, biood,

Blood and arise for walcolopy.

Liver funciion tests and ammonia.

Lactaies, pyruvate

Badivlogy (CT scan, US, chest radiographs).

Lumbar punciare. Contraindicaied unil evidence of raised
inbracranial pressure 15 excleded by CT scan. CSF (or
bacterrology, virclopy, metabelic investigations.

@ ® & @ ® @& ®

Mast caises of ewma ane accompaniod by & degnes of raksed
ICP, resulting from cither an expanding space-occupying
lesion {e.g. haematoms) or cerebral ocdema, The aims of
Ireatmient are to muniain adegquate cerebral blood fow for
the brain's metabolic needs and 1o prevent the ICP riging o a
level which will result in braln herniation, Cenebril Blood
flow is dependent on both coneheal perfugion pressune (CPP =
mean arierial blocd preseure minus 1CF) and cershrovascular
resistance {controlbed by vascular autoregulstion, which may
e impaired by traurma, hvpoxis or ischeemia)

The child should be nursed head up with the head in the
midline o encourape cerebral venous drainage. A raised
anerial Poo, will cause cercbral vessels to dilste. leading to
a further rise in ICP. The rode of hyperventilstion 1o maintain
& bow Poo, is controversial since # may reduce an already
ertical cerebral blood flow, bul a low-normal level is
recommended. Mannitol reduces cerebral cedema by rising
the plasma osmolality and drawing water into the
intravascular space, bul dangers include byperviscosity and
prerenal failure, Babiturates (e g, thinpentone) reduce the
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cerebral metabolic rate bt may caose systemic hypatension.
Hypothermda will reduce metabolic requirements but may be
impractical. There is no good evidence that fluid restriction
reduces [CP. although it is vital that bypo-osmolar
intravenous fluids are avoided, The role of invasive TCP
morteAng remaine conroversial, 35 the exact level as which
brain dysfunction occurs is anclear, but it is useful fo monibor
the ¢ffects of tresments such as mannitol,

Further reading

Coma. In; Advanced Life Support Group. Advarced Pasdiaiic Life Support — the Pracical
Approack, Ind edn, London; BiL Publishing, 1957 119-28,

Sharples P, Inencenndal pressure monicening in comanase children: conceps and cortroversies
Crrrent Papdiorios, 1000 . 12 46-8,

Related topics of interest

Hyperension [p. |95}
Isbarn errors of metsbolizm (p. 215)
MEermgitls and encephalis Gp, 265)
Sheck (p. 344)
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CONGENITAL INFECTION

Many organisms can crass the placenta 1o case fetal infection, and allhough sevens neonatal
symptoms may Qocur, intrawlerine mfections an: freqoently subchnical at binh, The term
TORCH inclides toxoplasmesis, rubella, cytomegalovirug (CMV) and herpes, but exchedes

several important pathogens,
Prohlems

Taxoplasmosis

Rubella

Spontaneous ahorion and stllhink,

Congenital malformation

Hydrops fetalis,

Metnaa! sephcasmia.

MNan-specific neonatal illness, e.g. rash, hepato-
splenomegaly.

o Long-rerm sequelss,

The protozoen Toxopiasma gondii may be transmitted to
pregnani women al varioss stapes of its life cycle, including
the imgestion of cysis in undercocked meat or cocysis wa the
fapces of infecied kitens, Twenly per cenl ol pregnani
women will akeady be seropositive Tollowing previous, oflen
asymplomatic, infection, but a pamary infection during
pregnancy may infect the fews, causing microcephaly,
jaurdice, hepatosplenomegaly and thrombocyiopenia — the
claszsical wriad of hydrocephalus, chorieretinitis and
intracraninl calcification is rare. Diagnosis depends on
seroiogical technigques on masernal and neonatal serum, and
parasite isolation from blood and Gsswe. Infection may be
treated with spiramycin, slternating with pyrimethamine,
sulphadiaeine and fodinde acid. although efficacy is wnproven,

Rubelia canses a mild wiral illness in young children, bue
matzmal rubella infection in the first 16 weeks of pregrancy
may lead 1o fetal damage - up 1o 90% of pregnencies
infecied during the farst 8—10 wecks are affected. Infants with
the congenital rubella syndrome (CRS) are ganerally small
for gestational age, with multiple congenilal defects,
including cataracts, retinopathy, deafneis, microcephaly,
congenital heart defects and bony lesions. There may be
isplated sensorimeural deafness. Diagnosis of congenital
rubells may be confirmed by virss isolation from omne or
nisopharyngesl scretions, o by the persistence of rubella-
specific Igh in the infant during ihe first & manths of Bfe.
Theere s no specific treaiment. Since the introdection of
rubeila immunization cases of CRS have fallen in number,
Giirls between 10rand 14 years should recesve rubells vaccng
if nol previously vaocinated with MMRE
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Cytomegalovirus

Herpes simplex

Listerinsis

Farvovirus B19

Cytomegalovimus (CMY) is a herpesvirue that is usually
asympomatic in headthy individoals and, ance acquired. may
become |stent for vears, Congenital CMY infection asually
resukts from primary matemal infeciion at any stage of
pregnarcy, and affects 3 per 1000 pregnancies in the TTK.
although ealy 10% of these will result in long-term sequeias
Clinical features in the nconate may include intranterine
growth retandation, microcephaly, sensomnenral heaning loss,
hepatosplencmegaly, jaundice, cherioretinilis and
thromboc ylopenia, DHagnosis is by virs isclation from wine,
or the detection of specific IgM in nearnatal semum,

Heanatal herpes simplex virus (HSW) infection affects 2 per
1000 live binhs in the UK. The majorily of infections are
n:q_uimd. perinatally from the matemal genital tract, although
transplacentnl ar post-natal spread may also be responsible.
The rizk ol transmission & greaiest if the mother has active,
primary genial herpes al delivery, and Chesdresn seclion
should be considensd in these Circuimetances, lniraatedine
infection may present with skin dcars, microcephaly and
chonioretinitis a1 hirth. Meoaatally acquired HSW infection
can coues  severe disseminabed nfection, which may hove &
delayed onset of up 1o 3 wesks It has o mortality of 50%,
even with inimavenous acyclovar. [Magnoasis i5 by eleciron
microscopy of Mdd from skin vesicles, of vimus solamon
from nesophary X of Conjunclives.

Lizeerin monocyragenes is 3 Oram-positive bagierial rod
whach survives al low lemperalures. Dutbr=aks have been
associated with the consumplion of paté, sofl cheeses and
coleslaw, Verical ransmissson may eccur ransplacentally,
cauzing septicaemis in the firs 48 hours, or perinacally,
usally causing meningitis andfor septicacmia during the
sacond week of life. There may be malernal P}'It:l.i.l..
probonged rupture of the membranss or mecomium staining af
liguor. Focal cutanecus grannlomas may be seen on the
haby's pharynx or skin. Diagnozis is by euliure of the
arganism from tissue, binod. CSF, surface swabs or amniotic
fluid, Antibictic treatmen is with intravenoos ampicilin and
an aminoglycoside,

Human parvovirus BL% is o commen virs world-wide,
responsible for slapped chesk syndrome (fifth disease),
arthralgia and apiastic crises in patients with red cell
disorders. Twenty-five per cent of adult infections are
asy mplamatic. Spread is by respiratory droplet from o patient
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Varicella zoster

HIV infection — vertical
transmission

Further reading

incubating the vires (before the rash appeari). and viral
replication then occurs in fetal haemopoaiztic lissue,
oecasionally infecting the myocardivm. Spontanesus
ahortion, hydrops fetalis or @ neonatal illness with purpera,
cardiomegaly and hepatosplenomegaly may result. DMagranans
may be confirmed by antibody measurement (specific 1pG
and [gMb in maernal, feial or necnatal serum or by viras
identification (Bi% DNA or B19 antigen) in blood. tissue o
amnsotic fuid

Frimsiry msitemnad vasicella poster virus infection in the firs
trimester may result in neonatal abnormalities sach as
cicatricial skin lesions in a dermatomal distribation,
microcephaly, corebellar ypoplagiz and skeleial and eye
anomlies. Primary infecion in the second or (hird trimester
or reaciivared lavent zoster virus carries less risk, Perinatal
chickempox, however, can cause a devasiating neonalal
illn=ss with a rash and pneamonitis fn babees whose mothers
develop a chickenpox msh up toand Including 5 days before
delivery, or up to 2 days afies delivery. These babics should
be protected by intramuscular goster immune globulin as
sum w8 possibbe alter delivery. Early neonatal treatment with
acyclovin imny nod peevent fatalitio.

(sze also related topic Immunodeficiency, p. 210)
Trarsmission of HIV from an infected mother may oocur
prenatally, perinatally or postnatally, The European
Collaborative Study (1992) has repocted vertical transmission
raies of 13-16% {up 1o 40% in Africa), Transmission & more
likely in the presence of symplomatic diseass in the mother,
premature delivery, or if HIV &5 acquired during pregnancy
of bieast-feeding. Tranamission may be reduced by matemal
treatment with antiretroviral drugs (e.g. AZET) during
pregnancy. Breasi-feeding confers an additional risk of
transmission of 14% and should be advised agairst unkess the
estimated risks associated with bottle-feeding (in the
developing world) ane felt to be unacceptably high.

Hall 5M. The diagnesiz of congenital infection: three ‘ol pathogens with new significance
in the 19490, Doarrend Pacdiatrice, 1993 33k 171=0
Melntosh 13, 1zaacs D, Vancella zoster virus infectcon in peegnancy, Archives of Disearse in

Childiond, 1993, 68: 1-2.

Peckham C5, Lopan 5. Screening for ioxoplesmosis during pregnancy. Archives of Disease
in Clisldliood, 19%3; 68: 3-5.
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Related topics of interest

Tmmunedeficiency (p. 210}
Meonatal joundice (p. 2T6)
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CONSTIPATION

Constipation is defined as &fficulty or delay in the passage of stool. This may lead w
abdominal pain. anal pain or soiling. Sailing is the escape of stool into the undesclothing: i
is wsually liguid stool which seeps around o hard faecal mass (spurious diarrhoea).
Encopresis is the passage of normal stool in socially unacceptable places, ¢.g. behind
furmiture. In carly infancy, constipation may be a sign of an anatomical disorder (e.g
Hirschsprung's diseass, anal stenosish or a systemic disonder (=g, hypothyroidism). In older
infants and children, behaviooral factors associated with fear and anxiety about defaccation
are by far the most imponant aeticlogical facsors,

Problems Abdominal pain and distension,

Overflow diamhoes, solling — smell, exira washing,
Poor self-esteem, soclal exclusion,

Parcntal anxiety, frustretion and $stoess,

Pathaphysielogy The lower recoam s rormally empty. Ingestion of food oF
fluid stimulates colonic propulsion of stool inte the rectum
{pasiro-colic reflexh, Distsnsion of stretch receptors within
the rectum leads to rectal comraction and reflex inhshition of
ke indernal sphincler, This i madiated by the nerves of the
myenteric plexus. Sensory recepiors in the upper recium
produce the sensation of needing te defaecate. The
paborecialis musche, internal and external sphincters are
under a degres of volustary control enabling the individual o
maintain continence unbil it is convenient o past siool, In
chromic r.nnsl:'rpql'inn the rectum i% |.'|:'|ml1.|i:a]|j' dizlended
(‘meagareciim’), the sensory recepiors become insetive and
the howel b5 unahbo po coniract effectively.

Mﬂ.ul(ﬂ' !, Sehavionral l.ﬁ:ﬂ.:rr;.. Az the Minal stage of defascation 1%
under voluntary control, the chikd may avoid passing swool
for & variely of reasons e.g. pain, relectance to use school
tolles, conflict with parents over stempis al todlsl training
This ‘retaining’ behaviour leads to larger, hardér stonli
which are painful 1o pass leadang 1o further retenlion.

® ® 8 @

2 Painfiel anal lesfons. An anal fissure may be the inmitial
facter keading reiemion of steol. Large, hard stools may then
lead bo vecurrence of the fssure, reinforcing the fear and pain
of defaccation. Other cavses of anal pain include periznal
skin sepsis, penetrative sexual abuse and rectal prolapse.

2 Nenrological disorders Constipation is more common in
children with neurological disorders such as genernlized
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Clinical assessmeni
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hypotonia (e.p. Down's syndrome), cerebral palsy and apina
hifida,

4. Anaiewrlcal problems j2.g. anal stenosis, Hirschsprung's
disease), These ae uncommon bul should be conabdered if
the prablem has been present since early mfancy particolarly
if there has been dedoved passage of meconkm (= 34 hours
after birth), failure to thiive, altemating constipation and
diarrtheca, or significant abdominal distension,
Hirschsprung's disesse is due w the incomplete developmean
of ganglion cells in the myenteric plexuses of Meissner
iswbmucosal) and Ausrbach (between ouier longhodinn] nad
inner circular smonth muscle layers), Failure of relaxation of
the bowel 1o allow defaecation leads to an obsiructive
picture. With lang aganglionic segmenis of bowel, the
condition usually presents in the neonatal pericd with acuie
tntestinal chstraction, amd necmdizing enerccolitis i5 @ major
rigk. Shom and ulira-short sepment Hirsclsprung's may nol
preseni until lager in childbood. Hirschsprung's discass has a
prevalence of | in 5000, and is more common in boys,
Diown's syndrome, and those with a family history of the
Comlitiomn.

5 Orker. pg hypothyroddism, hypercalcasmia, meconium
ilews equivalent m cystic fibrosis

{. Himary. Including onsel of symptams, how often the chalid
has hisher bowels open. size and consistency of stool, any
pain or bleeding on defascation, any soiling, history of
ailempls al toiket traning, current pattem of toileting, general
healih, diet (adeguae Tuld, fruit and vegetabls intaka?],

2. Examinanen, Including nearological examination of
lower limbs, abdominal palpation for fascal masses or
palpable bladder. Rectal examination should be performed, if
the parents and child are willing, including inspection for
perianal soremess, fiscures ele. The rectism 12 olten loaded
with hard gicol. In Hirschaprung's disease the rectum is
uswally empty and thers may be a guch of facces and air on
withdrawing the figer.

3 Investigations, In most children with constipation
investigations are unnecessary as they are rarely helpful.
However, an abdominal X-ray may be vsed 1o demonstrate
the degree of fascal loading, Barwm ¢ntma o suction rectal



Management

Further reading

biopsy may be considered if an anatomicsl lesion is
suspected, Histological examination of a rectal bopsy in
Hirschsprang's disengse reveals excesgive acetyl-
cholineslerases activity. Anorectal manometry is rarely used,

Successful management of most children with constipation
invalves dealing with all the faciors that have combined 1o
create the problem (physical and psychological). Regular
relased ioileting, increaed fuid intske, siool softeners (eg.
lsctulose or docwsate) and a docsl anaesthetic gel w rehieve
the pain of an anal fissure may be all tat is reqaired. IF the
rectum has been chronically distended, bowel stimulants (e.g.
senna noan escalating dose at night) may improve
cantractility and can he psed in combination with stool
softeners, [f faccal loading is extensive or the stoo] kas
become impacted sodium picosalphate (picolbax) given orally,
ghycering suppositories, microensmas, phosphate ensmas, or
gentle rectal washouls may be requared. Occassonally maneal
evacuation under general anaesthetic is necessary and anal
dilatation with or wathout pectal biopsy may be considered at
the same mee, Onee the bowel has been cleared, regular
bhowel habil shoald be maintained with regalar toileting
together with stimulant and softening Iixalives. Relapses ars
common and laxatives are ofien reguired for a least o year,
Dietary advice should be given encouraging increased fibre
and a good Muid intske. Sar chans or other reward systems
may be helphul, Ooeasianally the help of & child psychiatrist
shoukl b2 sort in the management of more difficult behaviour
problems. Treatment of Hirschsprung's discass is surgical
resection of the alfeded segment,

Clayden G5, Management of chronic constipation. Archives of Divease in Childlioed,

1992, 6T 34044,

Related topics of interest

Bahiaour (p. 45)
Chrenic disrhoea (p. 77)
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COUGH AND WHEEZE

Cough is one of the most common symptoms encountered in paedinmc clinical practice. A
detailed history and examinetion will oid dingeosis. What does the ¢cough sound like? 1s i
tramsient or persisient? Is it worse al night or worse afier exertion?

Wheeze is a high-pitched noise chamacteristically ladest in expiration. It is caased by
airway namowinglobsimuction, Asthma 15 the mos common cause of whesze in childhood;
bowever wheeze is 8 commen symptom of viral repiratory infections in infancy, Wheeze is
often bui not always associated wilth cough,

Transient cough

Infectivn of the upper andfor lower respiratory tract, usually viral, 15 the most commion causs
of a transsent cough. Infants and young children are particularly vulnerable to both vical and
bacterinl infections because thedr immune system 15 refatively immatune,
Preumonia Aeniology

# Virk RSV, infloenza, parainflusnea and sdemovimns.

o Bactenal: Strepfococcis prewmonice, Haemophilis

influenze, Mycoplasmo preumoniae and Staph-
eraceus aureus,

Symptoms include fever. cough, wheeze, breathing
difficulty, chest or abdominal pain, Signs may be focal or
widespread and inchele reduced air eniry, dull percussion
wole, crepelalion o bronchial bresthing, A chest X-ray often
confirms clinical findings. Positive resulis from spulam and
blood cultures provide help in choosing an appropsiane
antibiatic. Most bacterial pneomonia can be swecessfully
ireated wilh broad specirum anlibiotics £ supportive
rreatment with oxygen and intravenous Moids Pemicillin is
still recommended for uncomnplicaed lobar pheuamonia;
bowever increasing antibiotic resistance is recogniged,
Complications of pleural effusion and empyema are
eacommaon bul may requine sergical drainage. A single
episode of uncomplicaled pnewmonid shauld nol reguirs
mdilogical follow-wp unless syYmpioms persiss

Bronchbolitis Respirstory synoytial virus is the usual pathogen responsible
for snnual epidemics of this lower respirstory tract infection,
aithough adenovirus or parainfluensa may be invelved.
Young infants are wswally affected. Clincal Ffeaturss includz
fever, coryza, dry cough. poor feeding and apnoea.
Tachy pnoea, intercostal recesgion, inspiratary crepitabion and
expitatory whesze are typical examination findings.
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Persistent cough

Recurrent cough and wheere during the first yvear after
infection ecour inup to 50% of infants,

Trealment 1% suppostive, involving comestion of hvpotia
and maintenarce of Muid balance, Assisted ventilation may
be required in 1-5%, Specific antivical treatment with
ribavirip may be considered for infants with co-sxisting
cardiorespiratory problems or those who are immuno-
compromised. However iz efficacy is uncertain, Antibiobes
are not roudinely indicated as secondary bacterial infecton is
rafe,

A cough which is always present of recurs fregquendly can cause a great deal of anxiety for
child and parents. In some cases identification of the underdying cauze may take time.

Aetiology

Investigatbons

Pertassis (whooping cough)

» Chrosicirecurrent infection of respiratory tract inchuding
pertisssis infection and wberculasls.

Asthmasallergy.

Gastrocsophapeal reflux with or without aspiration.
Foreign body,

Cystic fibrosiz or immotbe cilia sydeodme.

fmmune deficiency.

Congenital anomalies. e g. racheo-ossophageal fistola.
Payehogenic (habital).

- B & B O B W

These may mclads;

s CXR

Sputum caltare or cough swabfper-nasal swab for
peTIRLIE,

FBC — white cell differential and cosinephilia,

Swaeat best

Mangonn test

Immanoglobuling (including IgG sub classes and total
IgE).

pH study,

#« Lung fumction tests,

Other investipations may include laryngobronchoscopy,
thoracic CT scan or Magnelic resonance imaging,
Treatment vanss depending on the undarlying canse.

Wiidespread vaccination against Bordetells pertussis has led
1 a noinble edoction in the number of notified cases of
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Tuberculosis

Aetlology

Clinical assessment

whooping cough. However sporadic cazes still oocor in
whimmunized infanis and children, with & significant
morbidity in very young infants Afver a two weel incubetion
period, & coryzal phase of 7-10 days is followed by the
spasmadic phase, borsts of coughing without inspiratory
pauses followed by a ‘whoop' &s zir is drawn inbo the Tungs,
Aproca, cyanosis and seizunes as » result of cenzhral anoxia
may oceur. Thagnosis can be canfirmed by o positive culture
from per-nasal swab and a characteristic absolute
lymphocyiosiz on full blood count. Ervthromycin if
commenced early may redwucs the period of infectivity,
otherwise trestmend is supportive, Cough may contines for
many weeks, periussis also haing known as the 100 day
cengh,

Matilication of wberculosis (TB) in childeen i the UK
remaing low. Many schools throaghout the UK still have
routing Heaf testing and subsequent BCG vaccination. For
children bom inlo high-risk categories neonatal vaccinstion
is recommended. High-risk groups include contact with
pctive cases of TB: immigrants from coumnes with high
prevalance; wavel, with intemded long slay, 10 couniry with
high prevelance.

Tuberculosis should always be considered for a history of
persisient respiratory symploms with no obvious cause, In
these cases a Mantoux test, CXE and sputum culturcs can aid
dingnosis, Treatment is with rfampicin and isoniazid for &
months, supplemented with pyrazinamide during the first 2
months of thesapy.

«  Asthma,

» Lower repicatory tract infection — vieal bromchiolite.
o Foreign body,

# Gastro-pesophagesl reflux with aspiration.

e Broncho-pulmosary dyaplasia

Wheeze may alss be found in children with eystic
fibrodas, immune deficiencies and allergics:

A clear history and thorough examination can aid diagnodis.

o s the wheeze transient or pessisenifrecumren?
# Was the child bom premature|y?
¢ Wi the wheere of sudden oase?
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Investigation and
management

Infantile wheeze

Further reading

= Drees the child have a2 history suggsstive of gasiro-
ossophages! reflux?
# I there a strong Family history of sopy?

Many chiliren will require no investigation; however
in cerain circumstances, the following investigations may be
considersd;

= Response 0 branchodibaior,

¢ CXR, Recommended for those children not responding to
regular appropriats medication or these with focal chinical
SIENS an exarmination,

» Mago pharyngeal aspirabe (NPA) is used o spesifically
idennlly nespiratory syicytial vims,

e pH monosing.

o Bronchoscopy and binpay.

Treament varies according to the undesdying cause.

Wheszing is commos in infancy and may be associsted with
cough, poor feeding and symploms of respiratory distress.
Wheeze i vsually associated with o respiralory infection:
hvwever there may be other contrbuting factors including
family history of atopy and parental smoking. Infanis with
recurmenl episodes of wheeze may gel labelled as “happy
wheezers or as having “wheezy bronchitis’. Supportive
manzgement is recommended as the response (o
bronchodilator therapy is varable, The majonity of childnen
who wheese in early hife do ot go on 1o devalop childhood
asthma.

Dinwiddie B, Dhagnosis and Managemen of Peediatrie Resplatery Disease. Edinhurgh:
Churchill-Livingstone, 1960
Rakski K., Coumel IM, Managemem of acute bronchitis. Archives af Dizease in Childhosd,

1994 T1: 463-9,

Related topics of interest

Asthma (p. 38)
Cystic fmosis (p. 107)
Tmmunization (p. 204)
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CYANOTIC CONGENITAL HEART DISEASE

Cyanotc lesions acconnt for ordy about 25% of congenial hean dissase (CHID) but many
are life-threatening in the first few weeks of Hife. Even with surgery, §5=20% of mfants will
die in the At year of life Cyanodss b5 clinically deteciable when reduced haemoglabin
excesds 5 g/ 100 ml and 1 more eastly recogmizesd in the newhom with & ligh haemoglobin
than in an ansemic child, Cyancsas may oocur beciuse (he lungs are underperfused owing 1o
a night-ta=lef shiamt bypassing the lungs (e g Fallo's stralogy hor becanss there is mixing of
the syitemic ard pulmonary circulations {e.g. ransposition of the great arterizs with
ventricalar sepial defect, WEI2 In the laber case, leng perfusion is normal or axcessive.
Cyanosis may be apparent in the seonatal perisd or become increaangly obvious aver the
first few months of Hfe, paniculurly when the baby Feeds or cries. In the alder child, cyvanosis
i wiually obvious at rest, exercise wherance 15 reduced and clubbing pocurs.

Froblems Hypoxia,

Acidosis

Heart filare,

Failure io thrive
Polycyihacmia.
Thramboembalic avents,

Hypercyanodic spells,

" E W @ W W W

The hlue baby

Cyanosis in the first week of fife may be due to respiratory disease, newological depression
{asphryxia, drugsh, perssvent fetal circulation or cyanotic CHIY, The baby with CHD usaally
has no respiratory difficulty wnless there is marked metabolks scidosis or heart failure, Theres
meiy be a murmar and the second hear sound is wsually single. If the atrioventrcular septum
is irtact, the baby will become scalely cyancsed and collapse as the ductus artcriosus begins
iz chose. The mest imponant lesions in descending order of frequency are transposition of
the great arterics (TGA), pulmosary atresia (PA) and iricuspad atresia (TA).

Investigation o Arerial blood gases. Low Po, and a normel Poog, with
ar without metabolic acidosiz
v CXE
TGA:  plethosic lung Tields, egg shaped heant +
parrow vascular pedic e,
PATA: oligazmic lurg fields.

s BECQ
TOA:  right axks deviation, right ventricular
hypermrophy {RYH)
Fa; normal/left axis, left  venricalar

hyperirephy (L¥H) since pulmonary
circulatbon mainfained by left vemricle via
patent ducios,
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Ta: marked lefl axis deviation leading to a
supenor axis, LVH, RAH,

a Hyperoxia (aitragen washout) test, To differentiste
berween heart and lung dizense as the canss of cyanaosis.
Po., > 14 kPa (100 mmHg) in 80-100% oxygen excludes
a major mght-to-lefl shan.

= Bohocardingraphy and candsac cathederzation,

Management If there iz no mixing of oxygensted and deoxygenated hiood
other than via the ductus areriosus, prostaglandin B, is usad
to kecp the doctus open unil a seplosiomy oF surgery can be
performed. A balloon atris] sepiostomy (Rashkind's
procedure) can be performed during cardiac catheterzation,
Initial swrpery aims cither i increass pulmonary bleod flow
by a systemic to pulmaenary shunt (e.g. Blalock-Taussig
shant} or to correct the defect anatomically (e.g. amerial
switch for TOA)Y Later surgery anmomically corrects the
defect ar pedirects Blood shrowgh the comes! circulations (e.g
Mlustard procedure for TOA, Foman procedure for Paj,

Fallot's tetralogy

Thiz is the commanest cyanolic heart defect. The four festures of the tetralopy are due io
deviation of the infundibular septum {area of interventricular septum befween the nortic and
pulmenary roeds) inoan anterocephalad direction:

o Pulmonary stesosis (infundibular sepium ohstrices the sight vemricular ourffow tract).
Pulmonary siresia represents the severest form,

s VED,

» Aorta overrides the VD {receives blood from bath rght and kel veniricles)

s BVH (dwe to outfiow ract obstnactios),

Fallot's tetralogy preserts with a murmur, increasing cyanosis or hypercyanotic spelis,
Thers is o pulmenary systolic murmar and the second heart sound s single. Hypereyanotis
spells oceur due o infundibulae spasm, which results in almost otal obstruction of the nght
veniricular putflow tract They may be precipiiaied by exertion and can be life-threaiening.
An affected baby becomes pale, extremely cyancsed, screams with pain and may loss
consciosness. Oider children characteristically squat afier exerfion o religve symploms,
Squatting increnses sysleric wascalor resistance {ihus increasing pulmandry blood Mow) asd
decreases retum of ursanraled venous Bood fom the kegs.

Invesligation a CXR. Oigacmic lung fields, boot-shaped heart.
% ECG. Right axis deviation, right alrial hypestrophy, RVH.
Management Emergency treatment of hypercyasnotic spells includes

deawing the knees up 10 the chest, oxygen, Lv. patn nelief
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(e.g. morphine} and i.v. propranolol. which relieves the
infundsbalar spaem. Chal propanolol is used a5 prophyinxis.

A qriltrnin-tfp-pulmmnqy shunt is inseried o :imprnu:
pulmnm blood flow in infants with morked cyanosis ar
uncontralled .I:FE"F. Toml repair of the defect iz wsoally
carned out before cchool ape (some centres now do a iotel
p:pni:' AR O ann'_l,r p-t\m:ad.um in Ehe neonatal Pcri.ﬂd}.

Persistent fetal circulation (PFC)

FFC oceurs when the pulmonary arenal pressure Tails to fall following birth. This lesds o
persistent right=to-left shunting through the ductus artenosus and foramen ovale,
Predisposing factors include severe lung disease, birth asphyxia, polycythaemia and
hypoglycaemia. Cyanosis may be progressive over the first few hoars of life, with incressing
resparatory distress, acidosis and hypoteasion. The second hesrt sound is lowd and single.
There may be differential cyancsis with a lower Po, In the lower body (postductal) than the
upper bocty (preductaly. Management incledss Syperventilation and pukmonary vasodilaiors,
c.g. iolazoling, nitrc oxide, prostacyclin,

Further reading

Canfiac emergencies. In: Advanced Life Support Group. Advaeced Paediatric Life Suppor,
2nd edn. London: B Publications, 1997; 101-2.

Mupancmrunds RH, Edwards AD. Treatment of newbom infanes with inheled mitric oxide.
Arehives of Dizease in Childhood, 199572 F131-4.

Silowve ED. Assessment and management of congenital hean disense in the newbom by the
digirict pasdisirician, Archives of D¥rease in Childhood, 1994; T F71-4,

Thorme 5, Dearfizld 1. Long teem owtlook in treated congenilal hesr disease. Archives of
Dhizese o Childhood, 1996; T8 6-8,

Related topics of interest
Heart faslure (p. 190}

Heart murmmmurs (p. 104)
Mecnaml respiratory distress (p. 281
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CYSTIC FIBROSIS

Cystic fibresis (CF) is an sutosomal recessive dasease, affecting 1 infang in 2500 in the UK.
In 1989 the CF gene was identified on the long arm of chromoseme 7, and the gene product
i% a chloride chanmnel — the cysiic fibrosis rransmembeans conductance regulatos (CETR), The
camimonest mutation in CF is a deletion of a phenylalamne residue ot possion 508 {delia
F30ke1 and ihis accounis for 705 of CF muwatbons in nosthern Europe and Nonh America,

Problems

Climical lfeatures

Respiratory.
Crastrodmiestinal,
Hepatobiliary.
Mutritiomal.
Metabolic.
Arthropathy.
Beproductive.
Peychozocial.

Abacrmaliibes affect the exocrine glanduolar sysiem, mainly
the respiraiory and gasirointesiinal tracts. Meonatal
presentation may e with mecoaium ileus {10-15% of CF
cases), prolonged jaundice or as the resull of prenatal
dingrosis, Later in infancy presentalion may be with failure
1o thrive, stestorrhoes, recial prolapse, nasal polyps or
recufren respiratory teact infectbons. Barely infamis present
with hyponatraemia snd hypokalacmia from excessive
elsctradyvie bosgs (peeudo-Banter's syndrome), or with anacmia
and hypoproteinasmia secondary to pancréatic insufficiency,
In later childhood complications such as chronic singsits,
biliary cirhosis, delayed pubeny and diaberes mellitus may
e,

" s m & @ B & @

I Swear resr. Pilocarping iontophonesis is wsed 10 stimulate
sweal secretion, Levels of sodium or chleride above TO
mmol’l on o sweal sample weighing 100 mg or more are
diagnostic, Values above 50 mmol/] are suspicious, and the
test should be repeated. In normal samples the sodium is
usually higher than the chloride, but in CF this mti is often
reversed. Tests should be performed by skilled personnel
omly.

2. Aptenaral dingnogis. Chorionic villus sampling a1 8=10
weeks gestation or amniocentesis at 16-18 weeks allows
direct pene anelysis. Population scresning for CF carmers. has
bean carried out in pilol shedies, and subsequent anienatal
diagnosis can then be offered to couples both known 0 be
CHITiers,
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Complications

108 CYSTIC FIBROSIS

A, Neonoial :emnfna. Elevated levels of immuonoreactive
":,lpsin (IET} in the necnatal |1=rin|:1 are the result of f=tal
[mrm\.i.ir domage ix wiere, Roised IRT levels in aflected
habies may be found in dred Tl sk spals laksn &t the Bme of
fhe Guibme ftesd. [BRT 25 two 1o Hve Limes h.i!;'h-:r 1N neanales
with cystic fibrosis. Lewvels reduce aller 1-2 months and
become unreliahle,

& Genegryping for CFTR murgrion (AFS0F) should be
requested for children with a family history of CFF and those
with a posilive sweat test or raised IRT

£ .REJFIr'Fﬂ.I'ﬂ.I':]'. R.n:p:a.bl.l I"""“'E infeciion with jrﬂp.k.vfm:m;-l:u:
anrens, Prendomonas aeruginess and Hoemephilis
influencoe leads Lo progressive lung discase with
e hisse Lasis, -t.luhh-cing;. ahacess Tormalion, haemioptysis and
eventually cor pulmonsle. Chest radiographs may shiw
bropehial wall thickening, motled shadows. fing shadaws
amd corsolidation, Changes over time may be assessed by the
wse of the Chrispin—Morman score. Prendowranar copocis
may account for a rapid detenoration, while Asperpiling
Swmigatier may cause wheezing from  allergic
bromechopulmonary aspergillogic

2 Castrowmtesiing ard hepaiahilior, Maﬂahsurpﬁl:ln with
marked stestorrhisea is the main complication, resuiting Mom
pangreaic entyme deficiency, The 13 nslabsorption of Far-
stluble vitnmins, Recinl prolapse, meconium Heus, biliary
circhosis, gall stomes and portal hypertension may also
complicate the discase. Meconium ileus equivalent is a
partinl obstrection of the terminal ileum aed caecam by a
faccal mass; its prosentation may anmick acute appendicids.

I Nueeririon. Mutritional suppom is associuted with improved
growth and stabilization of lung function. Poor mecriticnal
staties resalts from malabsorplion, a high total energy
requirement (infection and respiratory offect] and the
amorexie and vemiting of alvancing lung disease. Energy
tntakes aof 120-150% of estimated daily allowences are
recommended 10 muiniain adequate nulrition.

4, Arfvoparky. Reduced joinl mohilily with pain coours in
1=2% of children with CF, a5 & result of specific COF
arthropathy, hypertrophic pulmonary ostevarhropathy or
iscidental juvenile rewmateid achrits



Management

5 Meraboelic. Frank diaberes mellitns requirdng insulin
aecnrs in 2-3% of children with CF. Salt depletion may
aocir ak presertation. oF as 2 result of hot climatas.

& .R'rpraﬂ'arcl‘iw. Hh‘r&l}'-u\n:n per cent of males are inferni e
aned women are subfentibe —a primary Factor is the prodoction
of wischd secreton.

2 Pavehosectal. The seciel and psychological mplications
of the diagnosis ere enormows, with far-neacking efMects on
family lfe and expeciatbons of the child

I, Respiramory, Fhysiotherapy with postaral deainage and
forced expirntion wechnigues i5 o vlial pan of teatment.
Inhaled bronchodiloiors nnd mucolytics may be of valuwe.
Chral sniistaphylocoocnl dregs maoy be given conlimuously of
intzrmitiently. Prerdomonar aeraginesa moy be tremed with
wral or infravenous antipseudomonal agents, depending on
the clinical condition, Mabulized amtibiabics, cf- tobramycin,
may achieve bong-term control of Preudomonas aeruginona.
Orral siercdds moy be peeded for severe asthmatic Symploms,
and for allergic bronchopulmonary azpergillosiz. Regular
lung function tests are recommended o monitor progress.
Selected patients may beanefit from treciment with
recambinanl buman DMNAge, a mucalytic agent. Safsty and
efftcacy in Improving lung Minction has been proven in
clinleal rials;, however, (s very sxpengive,

2 Nurrision. A high-i:n:rﬂ,l {normal ar hiih-ﬂﬂjl. hi:h-
protein dict should ba given, sccompanied by enteric-coated
pancreatic enzymes. ¢.g Creon of Pascrense. Vilamin
supplernents of vitaming A, B, C, D end E should also b
given, with additional vitamin B if there is liver diseass, I
mutretion is atill fnadequate, high-calorie drinks er noclurmal
nasngasinic of gaatrostomy feads may be added,

Caher specific tharapics may be needed, depending on
individual circumstances, e sclerosant injection of
vesophageal wances,

EfMective conventional thempies now mean thal the median
survival for a child with CF is #0 wears.

1. Transional care. The increasing numbers of children
surviving into adult life highlight the imporiance of
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Further reading

transitional care. Special CF clinice for young people are
recommended as they provide an opporiunity 1o diecuss
dsdued quch ad fertiliny, emplovement and contimiing cane,

2 Heart lumg troesplant §5 an option for those wiih eed-
sage lung discase. Succsss rales are improving, however
progress 18 [imited by eligibility of patients and donor
avadlabiliry.

4, Creme mherapy. Introdwcing a normal CFTR pene, using a
viral of non-viral (Bposome) vector, in theory holds the curs
for cystic fibrosis. This technique i5 mot without
complications and studics are still in their preliminary stages.

4. Geher therapier. Clinical trials continee to asscss the
efficacy of oiher new treatments, e.g. andi-proteases (0, anli-
trypsind, anti-inflammatory apents (2.8 ibuprofen), and
ammiloride (o reduce sochom sbsorplion)

Ciraham A, Geddes D Mew developmenis in cvstic fibrosis and their poential effecis on iis
management. Curreod Paediarrics. 1993, 3: 96-101,
MacDonald A. Nulntional management of cystic Bbrosis. Anchives of Dizsease in Childhoad,

1994; T4: B1-7.

Soathern KW, AFSOR in cvitie fibrosis: willing but nol able. Archiiver of Digease in
Childheed, 1997, Th: 278-82.
Tanner MS, Taylor CI. Liver disease in cystic fibrosis. Arckives of Ditears in Childhvod,

1995; T2: 281-4.

Wallis C. Diagnosing cystic fibrosis: blood, sweat and tears. Archiver of Diseare in
Childthend, 1097 Ta: R5=0].

Related topics of interest

Adolescent health (po 199
Agthma (p. 38)

Chronic disgrrhoea {p. 775
Cough and whesze (p. 100}
Mutmtion ip 30y

110 CYSTIC FIBROSIS



DEVELOPMENTAL ASSESSMENT

Developmental examination invalves a system of procedures Chistory, observations,
examinsbon e wesis) which are destgned o esiablish vhe stgge of the child's development
and aeniifly any devbaslons from the mormal pattem. Dovebopmental asscssmem involves
detailed, cxpen mubbdisciplinary invesigathon of a suspecied devclopeental disorder. A
knowledge of the range of normality for esch developmental mifestope b5 essemlal for
developneeial screcning. Bricfly, essendal milestones are;

8 weeky

« Holds head transiently wup o the plane of the trunk in
ventral suspension.

® Lies prons with a flat pelvis,

& Smilkes back in response (0 modher.

& Follows object from side to midline.

J monihy

¢ Head held for prolonged penod above the plane of the
bady,

If pulled to sitting pesition, minimal head lig only.

Hodds ohject if it is placed in the hand.

Tums to soand

Heund regard (3-5 months),

-7 monfhs

e Sils wathout suppart by T rmonthe,

&« Holls prons to supine (& months). supine 1o prons (7
manths],

Supports weight when held in sanding position.

Transhers objects from hand o hand.

Feods self with biscuit and hodds own boathe.

Babbles of two syllables

& months

Sils steadily unsuppored.

Pulls up to stand, holding on to furniture.

Compares fwo cubes, bringng them (ogsther.

Pincer grasp, 2.8 picks up currant hetween index fnger
amd ihumdh,

L I I

I year

o ‘Walks with ome hand held, or cresps “like a bear” on
hands and feed.

& Relenses wys into mothers hand,
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e Soys 3-3 words with meaning, but understands many
e,

18 mawths

*  Walks upstairs if hand is held.
Croemestic mimicry,

Bruifds tower of 34 brcks,
Crbeys Iwo simple commancls,

My be dey by day,

I vears

Walks up and down s1airs alone.

Drraws circwlar and verical sirokes with & pencil,
Bulblds wwer of &7 bricks.

Requests food and 1oblet needs.

Forms two sponaneous: three-wond seafences,
Watches other children at play,

* B OB ® @ &

3 vears

+ Rides a mcyele,

o Undoes buttons, mainly dressimg self.

# Cipies circles on paper, imitating crosses. may draw o
mar.

o Builds tower ¢ nine bracks.

Auks mumerons questions Joing sociable play,

VEF]
Skips. Gioes wp and downstairs with one foot per siep.
Does up bulions,

Coples erods Of faper,
Sel-caring for idler needs.
Plays ‘make-believe’ games.

" R F F OB

A developmenial history must explore parenial concsms
alwout 1he child's development to date. Miksiopes wiich have
beca achieved shiuld be nored, A full family hiswory must be
inken, and should include details of vision, hearing and
spn:-l:ial cducational needs. Moternal age and w:IE-IJ-:i.nl;
during the pregnancy may be rebevant, and full details of the
birth and early neonoatal peried should be obiained.
Significant illnesses or secidents may have occurred sines
birth, A thorough social history will provide information
about the level of stimulation and leaming opportunity in the
child's home environment. It is imporiant b congider that
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Examimation

Nouradevelnpmentsal
examinstion

difficuliies with one ares of development may affect propress

in other areas, e.p. a mator dwsonder will affect progress in
rater skills bt abso social skills, 1e. fesing and dressing.

Fhysical examination should be iecluded in the
neurodevelopmental assesement. Tnitial ohservilion may
detect abnormalities of gait and msavement, characterisiie
facies, or eye abnormalities. Examination should inelode
measurements of growth, including head circumlerence,
palpation of the snterior fontanelle and examination of the
heant, chest, nbdomen, testes and hipe

Formal neuralogical ascessment is best combinad with
developmental examination in children of mosi apes. T:Hjn.i
for the persislénce of pl'i'rn'!.ivz réllexes should be inchaded,
where relevanl. Cranial perve function and muscle tone
shoaldl e testisd.

Oher tests will depend on the age of the child. Dsually
only limited equipment is necessary, bt should include swch
ibems os & sel of |-inch cubed bricks, smoll pelleds nl‘pnpﬂ, o
ring dangling on a thread, and o emall handbell. Much
information can Be obxined by abdervatbon of the guality of
performance of the various tasks, and the acsociated
vaealization

The “’quing Party on child health =urveillance {Haull
Report) found no clear justifications for routine formal
developmental assesement for all children, scommending
the evaluation of history, parental concerns and simple
miilesssnes only, Referral for sxpent n|:|ir.|inn showlel bie mindi=
if there dre doubis aboutl normal progress. However, spacific
fesle are in general use for developmental assessmant

e The Demver developmental screening test 15 widely used
for sereening normal children.

& Schedule of Crowing Skills 15 a qusck and easy popular
method for deselopmental screening.

= Boayley scales of infant development give sepamig scores
for mental and motor development and include an
observation of behaviour,

o Griffith’s test is wikely uged for those chaldeen in whem
an abrormakny 15 found during developmental screening,
It gives separate scores for locomotor, personnlisocial,
hearing and speech. hand-eye coordination and
performance skills, and a sixth subtes), practical
regsoning, is included for 3- o B-year-obds, Each sobiest
gives a developmental quotient (D)) which is averaged
into o genersl guotient (G).
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# The Mary Sheridan ‘from birth vo 5 years’ scheme is
based on the detniled conceps and tesis of Gesell and is
widely wssd in the UK,

Children identified as having delay in one or mong
aspecis of development will need repeated clinical
developrmental assessment of progress.

Further reading

Hall MB, ad. Health for all Children, A Programme for Okild Heolth Swrveillonce, 3l
edn. Cixford; Oxford Universiy Press, 1996,

[Mingworth RS, The Development of the fofunt and Yowung Child, Sh edn. Edinbuegh:
Churchifl Livingsione, 1987

Sherbdan M. From Bieth 1o Five Years, Children 's Devélagmeanral Progrese revised 3rd edn,
Lomden: Roatledge, 1997,

Related topics of interest

Developmental delay (p. 115)
Disability {p. 124)
Hearing and speech (p. 155)
Vision (p. 374)
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DEVELOPMENTAL DELAY

Developmental examination may detect a pattern of development which varies from the
expecied The prugression of milestones may be normal in sequence, bul detayed in time
when compered with an average chibd of the same age, of the sequence may be distoriad and
abnormal. Kegression, with loss of previously scquired skills, is o partculardy worrying

patiern.

Calegories of
developmental delay

Canses of delayed motor
development

Speech ond language delay

Causes of glohal
developmenial delay

o Isolated moior delay.

» Specch and language delay.
= Cilobal developmental delay.

A detpiled developmental history and neurodevelopmental
examination are required as outlined in related topic
Deevelopmerntal assessment, p. 111,

Mormal or familial variation,

Previous chromic iliness.

Ceretral palsy,

Newromuscular disorders, &.g. Duchenne muscular

dystrophy.

# Orhopaedic problems, e.p. congenital dislocation of the
hip

s Emodimal.

Disorders of speech and lungoage are discussed in related
topic Hearing and speech [p. 185). Hearing defecis should
pivways be exchded, and the overall pattem ol development
assessed, o exclude global developmental delay.

Cilabal delay involves all aspects of development: fine motor,
groas motor., speech and social skills. Many ghobally delayed
children will have learming difficultiss of varying degrees, In
many cases & specilic setiology will not be found, bur it is
important o look hard for a specific cause, for reasons of
pragnosis and genetic counsclling. A cause is more often
found in those with severe leaming difficulties (10 below 553
than those with mild 1o moderate leaming difficaities (10
55-T5),

I, Chkromoromal abnormalilies. Down's syndiome |5 the
commonssl  chromosomal abmormality o cawse
developmental delay, followed by the fragile X syndmome,
Many less common chiomosomal abnormalities associated
with speckiic syndnomes are now being recognized,
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2. Structural brain abaermalities. Microcephaly,
hydranencephaly, agenesis of the corpus callosum and
abnormalities of 1he conical gy may be responsible for
globel developmental delay,

d. Specific ryrdromez. Mumerous specific syndromes
azsociaied with global delay have heen mp:iz:d, (.5 8
Cormelia de Lange syndrome, Smath-Lemli—Opite. syndrome.
The fewroculancous syndromes (tuheroos sclerosis,
Slurge~Weber, nzumolibromatosish may also be resporsible,

4, Congenital infrction, Congenital rebella, toxoplasmosis,
eytomegalovirus and herpes simplex infection may cause
developmental delay in association with other defects, e.g.
cataracls, imtrscranial coleification

3. fnborn errors of merebofism. Phenylketonuriz and
congenitnl hypothyroidism should pow be excluded by e
roatine neonatal screening programme. Other individoal
inkorn érrors are rarsr, e.g. the mucopolysaccharidoses,
mapks srug uring disease, e,

& Cerehral palcy. Some children with cerebral palsy will
have glohal delay.

7. Posmarl couser. Poanatal brain insults such as severs
head injury, intrecranial haemorrhage, meningitls or
cncephalitis may cause global developmemal delay ina chill
with previousiy normal milesvones. Milestones may be
delayed, but lster catch up, e.g. in a child with a previous
chronic disease or an cmotionally deprived child who
subsequently has a secure and koving foster home.

Investigation of glohal Selectad investigations mav be considersd-
delay
o Chromoesomal analysis - for fragile X symdrome.
» Imaging of CNS - by CT or MRI scan - o exclude
struciural abnormalities.
s Uring for virus excretion {rubellz, cytomegalovirs),
miucopolyasccharides, amine acids.
o Thyroid function wests,
® Serological 1esis for congenial infections,
o Creatine phodphokinase in boys = exclude Duchenne
masculss dystrophy,
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Very few canses of ghobal developmental delay are amenahle
b specific treatmend. Parenis and carers necd support with
coming to teoms with this diagnosis, The identification of a
specific pathology may prowide a prognostéc guide, and allow
genetic counselling. Practical help may be neaded with
feading, sleeping and behaviouwral difficaliies, and the
provision of respibe care. Financial sappont may be meeded,
e.g the Disability Living Allowance, the Joseph Bownires
Memorial Trust, Special educational provision must be
considered ol an zarly stage. based on a Statement of
Educatioral Mesd.

Developmental regression

The lote of previcasly scquired skills 8 an ominous syemplom and may occur al any age.
The term dementia 6 ofien used when it occurs 0 oan elder child, A full history Including
farnily history and race (p.g Tay-Sachs disease occurs in Ashkenzs Jews) mus be taken,
Meurokogical signs and symptams sech &5 seizores, ataxia and tremor shoakd be looked for,
15 shoald specific problems where appropriste, such & jaundice and Kayser—Fleischer rings
if Wilson's disease is a possibility,

Causes

Early conges {onse! bafore 2 vears of age)

Infection, e.g. perinatally acquired AILS.

Mucopolysaccharidoses, &g, Sanfillipo’s syndrome.

[nbom ermors of metabolism, eg. galactosaemia, organic

and aminoacidunias, congenital hypothyraidism,

o Lipid storage disorders, e g, Tay-Sachs diseass, infantibe
Craucher's disease.

e Reit's syndrome.

# Epilepsy, ¢.g. infantile spasms, Lennox-Gastaut
symibreane,

¢ Leuvcodystrophies, e.g. late infantile metachromatic

leueodysirophy,

- o o® =

2. Lawer coises (anser afier 2 yvears of age)

& [Infection. &g S5FE.

# Lewcodystrophies, e.g. juvenile metachromatic
lewooddy strophy, Batien®s disease, adrenoizukodysirophy.

® Wilson's dissase.

= Huntington s chorea.

®  Ataxia lelangeciasia

3 Ary age
o Structural Egion in brain, e.g. hydrocephalus, cerebral
tumour, Twbenus SClennain

CEVELOPMENTAL DELAY 117



w Tomims, c.g. drongs, lesd podsoning,

Investigations These will depend on the cknical picure bt may includes:

CT or MRI of the brain.

White cell enzymes.

CSF for protein and messles antibody titre.
Serum and wring for amino and orgaric scids,
EEG.

Rett's syndrome

This is a condition of unknown actiology which occurs only in girls. There are no
biochemical abnormalitizs and there is no diagnostic test. Becanse it occurs only in girls, it
has been supgested thal it may be an X-Enked dominant condition, kthal in males. The child
1% usnally normal ontil the age of & morths to 1 year when she regresses. Head
chreumference 5 abso normal & birth with deceleration in growth from about 6 months, The
child loses hand skills and develops stereatyped hand-wringing movements, Other fesures
include ataxia, idiosyncratic breathing pattemns, epllepsy and, later, seoliogis.

Fuorther reading

Newton B, Wraith J. Investigation of developmental delay. Archives of Disease in
Childhood, 1005: T2: 4560-5,
Pollak M. Teabaok of Developeental Pesdiorics. Edinburgh: Churchill Livingstones, 1003,

Related topics of interest

Drevelopmental assessment (p. 101)
Drisabiality (p. 124}

Hearing and speech {p. 185}
Learnang disabilely {p. 234)
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DIABETES MELLITUS

Childhood dinbetes mellitus is almost invanably msulin dependent itype 1, IDDM). Insulin
deficiency results from irreversible damage (o the B-cells of the pancreatic islets of
Lamgerhans. The incidence increasss with dastance from the equatar, is higher in whites than
i non-whitss and peaks al slodescence (1 in 1200 schoal-chikdren). The etiology remains
anclear but 15 likely toinvolve both genetic predisposiion and environmental Factors,

Probbems

Actiology

Clinical leaiures

I-I:,rpng'lyl:n.:rrrii.

Ketoacidosis,

Cerchrl cedema.

Faomaly and sacial d'h:ruFL'rnr:.

Long-lerm complications {retingpathy, nephrepathy,
accelerated atherosclerosis, peripheral nesropathy),

{. Primary

{a) Genetic faclors

* Increased incidence in siblings {15-30 times normal) and
parcnis. Howewver, only 10% of affected children have a
dinbetic first-degres relative

» Five times mone common in monozrygotic twins than in
digy gotic iwins.

» Asspciation with HLA-TVRS and -DRA4.

ib} Environmental faciors

= Seasonal vanation inincidence [auumntwinber pesks),

# Case clustering (geographical variation),

& Association with viral infections, eg. mumps, coxsackie
B4, Destruction of the B-cells may take place over several
years with acuic decompensation precipitated by a vinas or
other toxin

{£) Auinimmiane factors

o Associated with autodmmune disesses of thyrold, adrenal

and paratkyroid glands.

Cytotonic islet cell antibodies often found at disgnosis.

Secordary

Cwstic fibrosis.

Genetic syndromes, e.g. Prader-Willi.
Cushing s syndrome.

" ¥ P

The majority of children ars dingnosed before the onsst of
severe kefoacidosis. Characieristic lealures include ohirst,
polyuria, weight loss, poor appetiie and malaise, developing
aver days or weeks., Enureals may recur noa previously dry
chibd. Occassonally a child presenis more acutely with mpid
onset of ketoackdosls progressing from voemiging, dehydmtion
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Investigation

Initial munagement (ot
keinackdatic)

and hyperventilation o shock, drowginess and coma over &
few hours. Abdominal pain may bz a prominent featuwre,
resuliing in admission to & surgicsl ward with an “acute
abdomen’,

Exzamination should sssess:

Crepres of dehydration.

Level of consciousness.

Pulse, bleod pressure,

Respiratory raie — Kussmaul respiration (deep sighing
respirtion due to metabolic acidosis). The breath may
smzll sweet (acztones).

# Sites of possible infection which may have precipitated
acule ERcompensalion.

= Urinalyss. CGlycosuria strongly suggests the diagnosis.
Ketones may be present. Other causes of glycosuria
inelude penal whbular disorders (narmsl bHoed glecose).

= Random blood glucose = 11 mmolfl coafirms the
diagnosis. Glecose wlerance iestz are rarely indicaied in
children.

 U&E Hyperglycoemia resulis in polyaria and
dehydration. Hyponatraemia nesubis from osmeatic diuresis
and shift of water from within ezlls 10 the extracellular
Muid, Despdie 8 wotal body defrcll the serum polassism is
usually normal at presemntion becauss of ackdosis,

# Acid-base siaius, Metabolic acidosis s due w eucess
lipelysis and production ol ketones.

s FBC. While counl may be rzised even in ihe absence of
inlsction

# Bloed culmres, urine culvure, throar swab = chest
rdicgraphy.

In most centres children are admitted to hospital for & few
days 1o allow education of the family and child about
disberes, and to commence insulin injecrions, Simple
preciical information should be given abowt insulin, dier,
injection technigues and the sympioms of hypoglycasmia.
Digbetic liaison nurses and dietitians are invaluable members
of the team. This education continues ai home and in out-
paticris. Initinl insulin requirements ane - 05 uniskpiday
subcutancously given as a twice-daily regimen of shor- and
medium-acting insulins, iwo-thirds being given before
breakfast and one-third before the evening meal
Requirements may be increéased by ketoagidosis at
presestation, of imercurent iliness, and may be reduced if
the diagnosis is made eacly, with oaly mild metabolic
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Cerebral sedema

Hypoglycacmia

decompensalion. Insulin requirements may be low for the
first fiew monthe as the pancress still produees a lietle imalin
{‘honesymoon penod’). Requirements will then increase as
the pancreas finally fails completely,

DMabene ketoacidosis (DK A) is an emergency which reguires
prompl recognition and trestment. [t may be ihe presenting
feature of IDDM or oceur in a known diabetic during an
imercurrent (liness, or when insulin is not given {in ermor or
deliberately]. A commen mistake b5 (o stop or reduce the
insalin in children whe are not eating because they are
unwell or womiting. [n ihis sivanon they often nesd more
imsulin than wsual,

& Treat shock with 10-20 mlfkg of plasma or salins.

® Fluids. Imravenous: 0.9% saline tanally (change o 045%
saline/2.3% dextrose when biood sugar <11 mmel').
Calculnte fluid deficiy {usually 10-15% dehydraied) and
normal requirements and replace at o constang e over 34
hours. Insulin promotes the uptake of potassium into cells
50 erbnalor -tli':fulljr when trcatment 13 commenced and
add potassiam to Maids. The metsbolic acidosis will
resolve  with correction of dehydration and
hyperglycacmia so bicarhonete is mrely needed

® Insulin. Iniravenocus infusion commencing at 0.1
unitskg'h.

= Bl by mowth for first 12 howrs at least. A nasogasiric b
should be passed if vomiting is profuse or gasiric
dilatntion &5 present.

# Urnnary catheterizaotion is unnecessary unless the pateent is
comatase, & distended bladder is palpable ar no wrine has
been passed within 46 hours of commencing trealment.

= Antibiatics if a focus for infection ks identified.

There are 6-11 deaths per year from DEA in children undler
the age of 19 years in the UK. Cerebral oedema s the most
imporiam cawse of moriality and morbidigy. Tt develops a few
hours after commencing treatment in the context of appanent
biochemical improvement, It is difficull o predict these at
greatest risk, and il may occur in seemingly mild DEA,
Rapid Muid replacement and free water overload may
contribuie, but the antecedents 1o the development of cerchral
oodema are still unclear.

H}W;l:,':aﬂniu. is a major hazard of insulin treatment in
dinbetes mellitus end becomes commuonsr with the guest far
betier glucose control. It s caused by delayed or missed food,
increased exercise, or ermers of Insulin dosyge, Children and
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Further reading

parents should be aware of the causes, symptoms and
treatment. They should have regular meals, take exira
carbohydrare before vigorous exercize, and be given
Hypostap, oral glucose or dexirose at the first sign of
by poglycaemia. Recent reports kave sugpested that the use of
human ingukns may be associated with loss of awareness of
hypoglycasmic sympioms but this has yot o be proven
Hypoglycaemia sebdom caoses long-ferm problems although
prolonged and severe hypoglvcaemia (usually associated
with deliberate, massive insulin overdose) will result in
cerehral oedema and may caase death,

I Maintenarce of pood control. Monitoning is best done hy
finger-prick blood tests, Unine fefts may be ased bui these ane
crde, with madividual varation in the levwél al which glucoss
spifls inte the wrne. Glycosyiated haemoglobin (HBAIC)
levels give an incex of control over a longer period, There is
new evidence that impeoved centrel reduces the risk of long-
term complicattons (see Furnher reading, DOCT reporn).
Oprimal control should be promoted but this most be
balanced against avoidance of reciment hypoplycaemia and
maintenance of an acceplabls lifestyle

2. Growih and development. Physiological and behavioural
adpstments in adobescence and pubery lead to changes in
ingualin requirements, Kelative ingulin resistance i due o
increased growih bormone. Multiple inpection regimens with
pen injection devices are ofien aseful.

3. Leng-ferm complications. Sereening should include
annual retinal examination and wrine for microalbuminana

{may be an garly predicios of nephropathy). Smoking should
b discouraged.

Campbell FM. Microalbuminura and repheepathy in insulin dependent dizhetes mellitus,
Archives af DNiegde in Childhoed, 190573 4-7.

Dunger DB. Dizhedes in puberty. Archives of Dirense in Childhood, 1991; 67: 56970,

ISPAD and Intzrmational Diabetes Federation (European Region) Policy Group, Coensensis
guidelines for the management of inselin-dependent (tvpe 1) diaketer mellines (IDDM | in
childhood and adolescence 1985, Implementing the 5t Vincenr & Kox Declarations,
Lomdon: Freand Pablishing Howse, 1995,

Jotmston . Management of diabetes mellitus. Arckives of Direase i Childheod, 1989, 64:

G218,
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Shiald JPH, Baum 0. Prevention of loag term complications in diabetes, drchiver of
Disease in Childhosd, 1904: Tl 25859

The Digbetes Control and Complications Trial (DOCT) Besearch Group. The affect of
intensive trestment of disbetes on the development and progression aof long-term
complications in insulin-deperdent dsabetes mellitus. New England Jowrnal of Medicine,

1953, 328 7785,

Related topic of interest

Coma (p. 89)
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DISABILITY

It is impomant 1o be aware of the rerminology wsed when talking about children with special
nisgks. The WHO has provided useful definstions:

e A disorderis o medicatly definable condition of disease.

o An impairmient |5 any [ois oF abrormality of psycholomeal, physiological or anatomicl
SLAECURE Of fasction.

o A disabiliry is any restriction or lack of sbility 1o perform an activity in the manner o
within the range considered normal for a human hemg.

o A hamdicap is the impact of tbe impairment or the digability o6 the person’s everyday
achivities.

The Children Act 1989 recognizes thet children with disability have special needs and
social services, health and education deparmments hawve a duty to provide appeopriste service:
for thiern. There ane many aspects of o child's life which may be affected by thelir disability.
Muny professionals may be involved, e, occupational therapisis, physiotherapisis, speach
therapists, sacial workers, ieachers, octhodists. T is important far these tzams o work closely
together,

When asscssing a chibd with a disababicy, i sddition o sour routine isory and examination,
ihe following may need o be considered depending on age and impairment.

Maohility Physiotherapy bhas a ceniral role in the preventon of
deformity snd the promotion of independent mobility. A
wide range of akls arc available incloding boots, arthotic
suppocts, walking frames and wheelchairs, Correct seating &
paramismt for optimal comforn aad functomng. Check for
eontraciures, kypho-scoliosis and hip daskocaion. The meed
for home adapeations, e.g. ramps, widened doorways, can be

essessnd by an eccwpational therapist,
Feeding, nutrition As with all children regular assessment of growth and
amd growth nuirition is important, Feeding problems may anise dus o

argemler dysfunclion, movement disorders, commumecation
problems or gasiro-oesophageal refux, Ask advice from
speech therapists amnd dieticians,

Communication Facilimion of communication should be encouraged & an
early age with the invelvemant of ibe speech ond longuage
cam. Allernative communication metheds inchade ave-
poinling, signing. commumication boads and elestronic alds.

Behaviour difficulties These secur as with other children but may alse stem from,
or be compounded by, communication problems or
Trusration with aspects of the disability,

Tuoileting Immobility increases the incidence of urinary tract mfections
and constipation. Where toilet training is a problem the
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Education

Family lifesiyie

Geniral hiealih

Cerebral palsy

services of an incontinence tcam may be useful, in some
cicumstances families can apply for financial assistance fos

dispasable nappics.

Special meeds nurseries are availeble for children pre-schiool,
Somne children need a satement of educational need which is
i ensure appropriate suppom in school, Although special
schols are appropriate for some, if possible, integration ioto
muinsiream education is encouraged, All agencics have a
duly o cooperae in assessing the needs of the child when
they leave school and make the transition 1o adulihood.
Specialist careers sdvice may be required,

[t is imporant 10 consider social aspects of living with
chisatabity. Give advice on family support groups, respite care
and benefit such as Disability Living Allowance and grants
friin the Family Fund.

Immanizations, and cospcomimm conditions such as asthma,
and epilepsy should be considared.

Cerebral palsy (CP) is a permanent, non-progressive disonder of movement and posture
secomdary 1o damage of (he immature brain. The estimated prevalence is 2-370000 Live
births. Arcund 40% of children with CP were born prematurely and micst commonly they
heve a hemiplegic or diplegic movemen] disonder.

Actiology

Classification

s Ci=netic = congenital carebral malformations.

= [ifection — congenital infection (TORCH), meningitis,

= Wascular — periventricular leukomalacia, intraventricular
haemarthage {panticularly assecisted with premamrity),

e Unkpown - no aeticdogy i found in a dgnificant number
ol cages,

There is a trend away from using the traditional
classifications. However there i5 4 need 1o accurately
describe a child's particular problem. Two aspects of the
condition should be considered:

L. Abnermaline of rone and movemens, c.g. hypolonia,
hyperionia, spasticity, rigidity, dyskinesia, athetosis, chorea,
dystomin, ntaxm,

2. Disfribuwtion of movemnenl dizserder, .0, hemiplegia,

quadriphegha, paraplegia, monoplegia. The clinical patterm
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Diagnosis

Investigations

Talking to purents

Further reading

may change with the child's development and uzing this
method of classificarion allows fesibilivy.

Children with CF may show delay in other sspeets of
their development, ¢ g, langeape, vision, hearing. social,

This iz often a pradoal process based on evalving
cxamination findings. CF may be diagnosed st routine
follow-up appointments in high risk groups, at routine
developmental screening or if parents idenfify concerns.
Consideration should be made regarding couss, nature and
evolotion of the disorder.

These are primanly of help 1o identify any umslerying cause:

Chremosomal analysis.

Urinz metabodic screen

Congenital infection scréen

TFT

CPK.

Crantal imaging — MBI, when available, is preferred to
CT scan aad may identify focal pathology although in the
meapority of cases mild non specific changes are detected.

Telling parcnls that their child has CF necds 0 be handbed
sensitivaly bul witheut delay. Early ddagnosis is impornam fo
the child in order o implement appropriabe manage oyt and
for the parents to come to torms with the implications.
Families will nesd support and from the outset should bes put
im pouch witl social services and volumary oreanizations.

- ® & W W

Hall DME. Hill PD. The Child with a Desabiling 2nd edn, Oxford: Blackwell Science,

1594,

Hutchizon T. The classification of disabdlity. Archiver of Disease n Childbond, 1995 T

914,

Flatt M1, Pharoah POD. Epidemiclogy of cerchral palsy. Current Pacdiatrics, 1995, 5:

151=5.

Rosenbloom L. Diagnosis and management of cerehral palsy, Archives of Digease in
Childheod, 1995, Tz 3504,
Monion RE. Diagnosis and classification of cercbral palsy. Curren? Peediarrics, 1995, 5;

156-9,
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Related topics of interest

Ataxia{p, 42)

Dievelopmengal assessement (p. 1113
Developmental detay (p. 115)
Diysmorphology and teratogesesis p. 128)
Fuis. faints and furmy wrms (p. 144)
Hearing and speech (p. 185)

Wision {p. 374)
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DYSMORPHOLOGY AND TERATOGENESIS

Dysmaorphobogy is the study of mallormations and birth defects, Abnormal devalopmeni
may be duz 1o a chromosomal abpermaliny, & single gene defect or 8 teralogen, or may be
multifactorial, Recognition of patierns of mulliple congenital abnormalities may Belp in
demtifying the aeiiology and ix important in coensalling parents aboul prognosis,
management and risk of recurrence. The majority of single malformations kave 3
mukfacional inkentance and 3 low recurtence risk. Mulaple mallormations. particularly
when associated with leaming difficulties, are more frequently due to 2 single gene defect or
& chromosemal abrosmality and the recurrznce nsk is higher,

Problems I Malfornnen is a primary stracturml defect occuring in
development, e.g. cleft lip or congenital hean defect
Malformateon syndiomes cccur when two of mone systems
ane imvalved.

2. Disriprion or deformation of a normal fetus may accur as
a result of amniotic bands or alipohydramnios. Abnormal
alerine posture due to newromuscular disonders may lead 1o
deformities of the legs and fes

3. Seguence. A single abnormality (malformation,
disruption, deformdiy) initiates a series of events. ¢, g. Poiter's
15 o malformation sequence of renal agenesis leading o

pulmonary hypoplasia, talipes, squashed fecics.

4, Associarion, Cennin malformations occur Wgether more
often than expecied, eg. CHARGE association, coloboma of
the eye heam dzfeets, choanal grresia, memal pelardarion,
growih retardation and gar abnormalities.

5. Bndrome, A recognized pattern of abnormalities with o
uniform cause, e.g Trisomy 21 (Down's syndrome)

Asseszment of a A careful history should include detadls of the pregnancy,

dysmorphic infani cxposure to possble teratogens, parendal age. consangwinity
pod family history, Following examination, all sbnormalitics
should he documented and clinical photographs taken whers
possable. Furher investigations may include chromosemal
analysis, DNA studies, metabolic investigations and
radiology. Mumerous congenital malfoermations and
syndromes have been described, and many ane extremely
rare, Specialisl computer databases are now available to
assisl in diagnosis.
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Teratogens

Fetal aleahal syndrome

Cleft lip and palate

Miscamiage or stillbirth may be due to congenital
malformation, and it is imposant 1o examing sll aborfuses
and illhom infants carsfully. If congenital abnoemalities ans
found, cardiac blood samples and skin biopsizs can be taken
for biochemical and genetic stwdies 10 by to identily the
defect so that parents can be counselled abowt the recurrence
risk and the availability of prenatal tests in fulure

PIEENANGISE.

Marermal Wliness, infecton or ingeston of certzin drugs
durirg carly pregnancy can lead w congenlial malformaton.
The most widsly kpown terarogenic drug is the apicmetic
thalidomide, which damaged about 10 (00 babics world-
wide in the early 19605 before it was withdrawn. Other
knoan teratogens inclade:

¢ Drugs, e.g alcohol, anticonvulbsants (sodium valproate,
phenytoin), anticoagulanis (warfarin).

e Maternal disorders, e.g. diabetes, phenylketonuria.

o [nirauterine infection, e.g. toxeplasmosis, rabella,
cytomegalovinas,

= Environmental chemicals, ¢.g. organic solvents.

» Radistion.

Alcohol is now the commonest terniogen ingested during
pn:gnu.m::.'.'E“:n a moderate aloohol iniake s associated with
an incresged gk of spondansows abartion and mild groowth
retardation. Fetal alookal syndrome 12 seon in babied bom 1o
chrenic alcoholic mothers. Typical features include a
characteristic facial appearance (shon palpebral fissuares,
smaath philtmem, thin wpper lip). prenatal and post-natal
growih retacdation, microcepbaly 2nd mild 1o moderae
bearning difficulties.

Cieft Up andfor palate cocwrs in 1 in G live births and s useelly an isolsled abeormaliny,
but is oocasioanlly part of a chromasormal syndrome o sequence of malformatkons. There is
often a family history, &nd the risk of recurrence alier one affecied child can be as great as |
im 25 hos cases are determdsed by polygenic inheritance but occasional cases are linkes 1o
environmental faciors or matemal medication. Affecied chiklren encounter both shost- and
long-temm problems which are best managed by a muliklisciplinary 1eam,

Problems

» Feeding dillficuities,
& Maternal bonding.

= Respiraory problems,
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Speech delay.

Sercas otitis medin (glee car),
Diental problems,

Cosmelic appearance.

Idiopathic.

Polygenic inheritence; often & positive family history.
Maternal drugs, e.g. corticastermds, phanyiain,
Enwironmental factors are ill defined.

Chromosemal abaormakithes, .. tosomy 13 (Pataa’s
syl roms ).

Pierre Robin sequence. Cleft palate oscurs secondary to
severe micrognaihia

® ® 8 8 ®

-

Mormal migration and fusion of mesodermal felds
ferming ihe lip, alveolus and anterior hard palote occurs
between the fifth and sevenih weeks of gestation, Failure of
fusicn resolts in unilat=ral or bilateral clefts. The remainder
of the palate fuses in the midiine betwean the minth and 12th
weeks. Thisue migratbon may be dsorganized of obstnacted
by the wengue, resulting in & midline cleft. Clefis may be
identified on antenatal ulirasound,

Ome-third have a cleft lp only. This i more cammon in boys
(3M:2F), and is more common on the |eft than the nght
Crpe-quarier have 3 clefi palate only, and this 15 more
comman in giels (3F250). The remainder have both cefi lip
and palate.

Clefts range in severity from a notch in the lip o
complets separation of the maxillaz, A bifid uvula may
indhicate the presence of 2 submucous clefl (poor muascle
unicn in the soft palate), which can lead to difficulties with
speach, Clefts may be associated with abnormalities of the
cardiovascular, renal, ceniral nervous and gastroindestinal
syslems, particularly when parl of a chromosomal syndrome,
Eespiratory embarrassment occors in the Pierre Robin
sequence owing to posterior displacement of the tongue
secondary (o underdevelopment of the mandible. Nursing
prome or insertion af a nasopharyngeal mraay usaally avoids
the meed for tracheostamy, The respirstory embarrassment
resolves spontarecusly as the mandible grows, thess children
usmally having a nosmel profile by 46 vears of age.
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Management

Further reading

1. Shart-term probilems

e Feeding. Bread-feading con be successiul in some cases
Various special teats are available for botile-feeding.
Omhodostic plates may be halpfil,

% Maternal hondirg, Before amd after surgery photographs
of a similar cleft may be heipful,

2 Surgery. The preciee timing of surgery varies from centng
te centre. The lip is closed first {ususlly by 2 months of age)
and the polate is closed loter (wsually at & months).
Preoperative orthedontic splinis are sometimes used 1o align
the alveclar marging and fo reduce the size of the clafi.

J. Lorger term pr.n.b.l!:m:. These are best managed by a
mu'llil:li.:l:ipl'i nary team. The pn.-:di:l:ril:i.arl ENsUres
coordination of the leam, and monitors growth and
development. Surgery ig vsually undertaken by plastie or
maxillofacial sisrgeons. As the child grows there may nosd 1o
b revicions o achieve the best cosmetic result. Crthodomic
review i importast to ensure demtal alignmen:, Audiolagical
aszessment is recommended as Eustochion tube ohstruction
and subsequent sercas olits media is common, Grommes
may be needed. Spesch delay dus 1o mechanical problems
with the palate, exacerbated by glue ear, mean that a speech
therapist ks a vital member of the team.

Habel A, 520 D, Mars M. Management of clefit lip and palatz. Archives of Direase in
Childhogd, 1994, Td: 350-6.
Jones KL, Smith's Recognizable Parrerns of Human Malformation, Sth edn. Philadeiphia,

PA: WE Saunders, [958

Kingston H. Dysmorpholegy and weratopenssis. In: ABC of Clinical Genetics, 2nd sdn.
London: BMI Publishing Crowp, 1994, 41-6,

Related topics of interest

Chromosomal abnormalities (p, 73)

Congenital infection {p. 93)
Fetal medicing (p. 141}
Hearing and speach (p. 185)
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ECZEMA

Akopic eczema sffects 3% of children wnder 5 vears old, most commonly from 3 mosths to 2
years. The skin changes mclude intracpidermal cedemn, which is fellowed by inflammation
ane intemse Hohing of the skin. The skin & often erythematous, and may coze and crast. with
later chamges of lichenificaticn or alterations of pigmentation. Up to B0% of children
affected hawe a positive family history of slopic conditions. A minor defect of cell-mediated
immunity ard sappressor T-cell nombers is thought (o be a factor in pathopemesis. Rarely,
eczema is 8 feature of another disorder, e.g. Wiskott—Abdrich syndrome, phenylketonunia.
Problems Itching

Sleep problems
Cosmetic disfiparement
Secondary infection,
Fadlure to ihrive,

Clinkcal history The chiltd tvpically presenis with paiches of dry, scaly, achy
skin which. when scraiched, become inflamed and weepy.
The face and the imb fexures and the dorsal eres of the
hands and feet are ofien involved, bul sczema can ocoar
anywhere on the body, It is important (o know the full
medical history, any known ¢xacerbating factors such as
foods, contact with peis or pollen and the family history of
atopic discase. [t must be established which treatmesits have
previowsly been wsed on the skin. | is abso useful o establish
the: nature of the parents’ and child's comcems, e.g. sheeploss
nights from uching, and their expectations from treatment.

Examinatiomn Height and weight should always be documented, and a
general physical examination performed. Affected aress of
skin may show erythema, vesicles, lichenification or
crusting. Painbess Iy mphadenopaihy i very common, The
skim may exhibit white dermogrephisen, with blanching of
ihe skin after light pressure, and an extra infraochiial fold, the
Drennie—-Morgan sign, may be szen. A sewrch shoubd e mads
lor gigns of infection (pustules, crusting, and weeping).

Management I, [reking and scraiching. Mails should be kegt shonl and
cl=an, and mittens may be helpfuld at night. Spliats ame Aot
indicated. Might-time sedatives may be helpful, 2.8,
rimeprazine, promethazine, Redudng the dryness of ihe skin
will reduce iich
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2. Diryness. Every atiempt shoald be made to keep the skin
maas! with emnllients, e.g. aqueoas cream and paraffin-hased
creams. Emollients need to be applied frequently and
repularty, Applying emollient and then bandaging (wet
wrapping) is often helpful in severcly affecied arcas and
prevents the child From scratching, Some emollienis suit
certain children betier than others so several may need o be
tried before the ecoema respands. Occasionally children have
an sverse reaction o & paricular prodhict. Crdinary soap is
often drying and irmtant and should be avoided, Bath oils and
soap substiiutes shoukd be used. Washing the hair in the bath
should be avoided if possible and a mild shampoo wsed. A
tag-hased shampoo ks helpfil if the scalp is invalved. Coal tar
of zinc bendages may be wsed on areag of lichendfied ecz=ma.

3. Fiflerimarion. I inflammation &5 severe, topical treatment
with seroid ointments or creams is indicaied. Low polency
steroid preparations shouald be used, e.p. 0.5-1%
hydmcorisone, the lowest strength being used in facial areas,
Decasionally 2 more potent sirenglh is needed for short
perads on selected areas of skin, Side-effect include skin
thinning, striae and secondary infection. In ereonteslled
cases, opral prednisolons is wsed. As short stature B mot
uncommon in severs ecxema, effects of uncontrolied skin
inflammation must be weighed agains staroid side-efTects,

4. Mfection. Secondary iafection may mequire sysiemic
treatment of local agents, depending on the clinical picture
and the organisms culiured. Oral floclexacillin is wswally
appropriate, Eceema herpeticum 5 3 severe systermic illness
in scxema safferers which follows a primary infection with
herpes simplex. Appressive sapportive therapy, and
ingravenous acyclovir are indicated.

5 Digtary restiction, For a few children, distary elimination
of dairy products produces an improvensenl in their eczema.
Meither skin 1es1s por RAST tes1s are of practical belp. More
restrictive ie-patkent elimination diets have also been tried
whih somee Improvement for severe diseass, Expert distary
advice is essential, a3 protein, energy, calcium and iron
deficiencies may ocour,

6. Ovker rregiment mecrured. Trigger factors should be
awipdded. There &5 na convincing evidence that eaclusive
breast-fecding is proicctive, although diesary factors in the
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Irritani contact dermatitis

Allergic contact dermatitis

Further reading

mother may be relevanl. Allernative Lberl.pie: sich as
Chinese medicine and acupunchurs have been reported o be
halpful by same patients,

This lnoks very like atopic ecxemn bt removal of the irritant
cause will cause resolution, A common cause is saliva,
Babies and children who dribble develop the rash on the chin
and neck. Older children often develop a perioral rash from
repeated licking of the lips. Unne is another immitant, leading
1o nappy rash (see related fopic Rashes and blisters, p. 337)
and in older children bubble baths are often the culprit.
Treatment is to avoid e irritant f possable or in the case of
its being saliva o wrine, clean and dey the child's skin as
spon a5 possible snd apply generous amounts of emollient.
Juvenile plantar dermaiosiz §s 1 common form of irritant
dermatitis which is characterized by painful, shiny, fissured
skin on the bottom of the fect. The causs is hyperhidrosis in
occlusive, synthetic footwear, followed by rapid drving,
Treatment i3 use of emollients, applied when shoes are
remaved and aller swimming.

This is caused by a Tyvpe IV delayed hypersensitivity
responsc 4eoan allergen which has come into direc: contact
with the skin, e.g. nickel, cosmetics, plants. Clmically the
appearancs is thal of eczema bul the disiribation is oflzn
dizgnosic. Treatmem i aveldance of he allergen. Albergy
mky last many vedrs bul is nol pecessarily ifelong.

David TI. Managemenst of stopic sczema. In: David T, ed. Recenr Advances in
Poediatrics, Vol. | 2. Edinburgh; Churchill Livingstone. 1994; 187-204.

Related topics of interest

Allergy and anaphylaxis (p. 27}

Asthma (p. J8)
Rashes and Misters (p, 337}
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EPIDEMIOLOGY, DEFINITIONS AND
STATISTICS

Demography is the study of human populations. Children ander 15 years make up
approvimately one-third of the world's population. One-gquarter (= 350 million) live in
developad courdries and three-guarters (- 1050 million) in developing countries. The UK
currently has o populaton af 11 million children, and there ane aparogimately 500 000 birthe
per year. Each Family doctor has approximately 2500 patients in histher practice and, of
these, ahout 450 are under 15 years. With the present birth mte in England and Walss of
~13.5/1000 meal population, these will be betwesn 30 and 35 bifthe per praciice sach year.
By far the most common paedisiric disgorders are (hose of the meepiralony system. Adcidents,
acie respiratary illeeds, fevers, convalsions and acute gastesintestingl upeetd age Lhe
commonest reasens for acute referral to hospiial. The Office of Population Censuses wnd
Burveys (OPCSE) collects dats for England and Wales on births, childhood mortality,
communizable diseases, congenite]l malformations, hospital admisssons and other surveys,
which it publishes regularly. Some disenses are legolly notifishle to the Communicabie
Disease Sureeillance Centre, in particular those that are included in the immunization
programme [c.];. mumps, measles, rubetla, Haemophiles fnﬂm.mt infection), acute
meningitis, food poisening and dysentery and tuberculosis. The British Pacdiatric
Surveillance Unit (BISU) was set up in 1986 o eneble pacdiatricians to participate in the
epidemiobogical survallanee of wncommoen disorders affecting children This wnit increases
awareness of less common disorders and allows a rapid response io puklic health
emergencies. Disorders cumently being sudied ieclude cersbral sedema following diobetic
ketmacidosis, heemolytic uraemic syndrome, hepatitis C infection, Rl‘.";'-n"& Symdroams, i ey
chain acyl-CoA dehydrogenses deficiensy and HIVATDE infection.

Mortality rates

The OPCS hus defined monality rotes v different spe proups. The neonatal, post-neonadal
and infant mortaliey raes are three imporiant indicators of child health. Neonatal and
perinatal moeality rases provide an indirect measare of the quality of ohstetric and necnatal
services. Approximate carrent mibes for England and Wales are given in brackeis.

Stillbirth rote {51000} The number of infants bom after 26 weeks whe show no
signa of hife per 1000 rorel births,

Perinatal mortality rate The number of stillbirths and deaths in the fisst week per 1000

(8= 1O fotal births, Principal causes are low birth weight and
corgental malformatioms. The rate i fowr and o half Gmes
higheer fior mubiiple binhs than for singletone,

Meonatal moriality raie The number of deaths in the first 27 days of Life per (000
(=5 100K five births. The neonatal mortality rate can be further
eithdivided into early (deaths itk ficst 7 days af life) and
fate {deaths occurring from se Sth oo the 27 day inclusive).
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Eighty per cent of neanatal dzaths ocour in the first wesk, the
main caeses being congenital sbnormality, respiratory
distress and prematurity. Meonatal deaths sccount for 409 of
all childhood deaths, the biggest nsk factor bring low binh
wizight, Increased rabes are slso associated with maternal age
wndar X0 vears or over 35 years, parity of thres or more and
lower social class. The '|:|l|:|.|:e of maotemal hirh & also a Fsctor,
for example mathers bomn in Pakistan have a higher rate than
miothiers of the same ethric group bom i this coontry. Eales
vary batwean different regions of the country with the lowess
Figare in F2R7 in East Angha, and the bigkest in Yerkshing,
but the relationship with poverly iz not exast. Infants
classified as illegitimate have a highar rale at abeue &'10040,

Post-neonalal mortality rate The aumber of deaths between 28 days and | year of Life per

{30 100

Infant morality rate
(TR 6771 0HHE)

Mortality in later
childhood (~25/100 DM
children 1=14 years)

Further reading

L0 Jive Births, The major causes gre swdden infant desth
syndrome (5108}, congenital abnormalities and respiratocy
infections. A small number are lse deaths due 1o low birth
weight'prematurity, The rate of SIDS wos 2E000 m 1987,
but tes halved over the last 10 vears following changes in
slespang position advice. Ax with neonatal mortality, deaths
in the post-neonstal perod are related w age, parity, social
class end place of binh of the mother, and birth weight and
lzgal status of the infant. Deaths in this age group show o
more prosounced semonal patem than a1 any olber tme in
childhood, with more deaths in the winter, mamnly
artrbigable o SI05 and respiratory infections.

The number of deaths in the first year of life per 1000 five
births, Seme Third-World countries have mees in cxcess of
E50F 10, Again, one of the m.ljl:lr cawses im the UK is
congenital abnormaliy, including congenital beart disease.
The IME has fallen sceply from over 150000 in 1975
meainly Becanse of a fall in neonatal deaths.

Acchdenis acoount for onz-guarter of deaths beiwesn the ages
of 1 and 14 years, with road accidents accounting for the
majority. On average, three children die in accidents every
day and ~10 000 are permaneatly disabled each year,
Maligaancy is the second commonesy cause of death in ks
nge group. The remainder include children with inherined
disorders {e.g. cystic ibrosis) and acute infections

British Paedistric Surveillasce LUnit | Ith Aneual Beport (1996-1997% Available from the
Royal College of Pacdintrics ond Child Health Publications Depamment.
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dadeley RJ. Recent rends in infant, neonatal and postneomatal mortality rates. Currend
Peediatrice, 1991 ; 1z 45-52,

Flast MI, Pharoah POD. Child bealth statistical review, 1996, Archives of Disease in
Childhood, 199%:; T5: 527-33.

Platt MJ. Child healih statistical review, 1997 Archives of Disease in Childbood, 1997 T7:
542-8.

Related topics of interest
Accidents (p. T

Prematwrity (p. 323)
Sudden infant death syndrome |:p. F&0)
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FAILURE TO THRIVE

Fatlure to thrive is the serm wsed when & child fails w gain weight ab the expecied rate.
Disgnosis s based on serial mensurements and the child®s weight is seen to fall across the
centiles on o growih cham, The ferm is uswally reserved for growth in pre-schoe] childres,
particularly under 2 years of age, Growth at this age is almost entirely dependent on
nriticm, and the causes of undsrmuirition may be organic or mm-organic, A combination of
faciors may be reiponsible for failare o thrive, bul many community-based siudies have
shown that <105 of cases have an organic basiz. Approgimately 200% of babies who are
bom small for detes due to intawerine growih relacdation do not show ‘calch up’ posinats|
growih and remain small, However, these children wend 1o gain weight a1 an appropriste rate,
parallel with but below the pormal centiles, so they sre ot failing o theive.

Cinses

History

{. Commmi

= Poor oral ineke. Insufficient food mey be offered. Boatle
fecds may be being made up mcorrectly. Breasi-feeding
technigues may be poor. Thers may be disordered
swallowing or sucking mechanisms, e.g. cerebral palsy,
Diovavn’s syiclrome, clelt pelae. Behavioural problems
Ay CoCUr Al insal-imes.

= Psychosocial deprivation. The influence of lack of
nurmring in failure 1o thrive is difficult 1o separate from
thai of wndemuirition, but some children fail o thrive in
poor social circumslances despite an adequale ouiriend
inlake.

2. Uncomson

=  Abnonmal nutrient losses

{ajPersistent vomiling, & g. severe gasiro-oesophageal
reflux, raised intracranial pretgure.

ibjMalabsorplion/percistent diarchoes, e.g. cow's milk
intolerance, cosliac disease, eyvetic fibrosis, chronc
infection, e.g. Giardiasis,

# Chronic illness, a.g. infents with cardiovascular or
respiratory digease may be oo breathless o feed. UTI in
the first few monthe of life may canee falbure (o theive,

Derils of the pregnancy, birth and neonatall period should be
noted. Enguiry should be made about sympioms such as
vomiting, diarrhoea, dyspoosa, polyuria ete that would
supgest chronic illness or dbnormal notrient losses. A full
feedang history is vital incleding the type of fecds offered,
the quantity and frequency of feeds, and the timing of
imeroduction of solids, A Tull family and social history is also

138 FAILURE TO THRIVE



Examination

Investigations

very imporlant. Fachors sach as poverly, maternal h=alh,
number of ziblings, and parestal employment stws can all
affect the ninritios and sururing that an infanl receives.

Measurements of weight, leagth and hesd circumference
should be ploged on & nine-centile growih cham, alang with
any previous measurements available {e.g. from the parent
held record). Cosrection for prematunry shoubd be made wp
1o the age of 2 years. An assessment of the amount of
subcutamecus tsne present is useful = in obder children
measurements of the mid-upper arm circumference and
skinfold thickness (iriceps and subscapular folds) can be
made. The child should be fully examined 1o exchude any
dysmorphic fieatures, signs of chronse ilkness, or evidence of
a neurnbogical disorder, It is also important fo ook for any
signs of neglect or physical abuse (e.g. poor hygiens,
exbensive nappy msh, broisngh,

A trinl of feeding to establish whether the child can gain
weight if given an adequate dictary intske may be all that is
requiread. Hozpilal admission is occasionally nesded ta
achieve such an imake. In pracikce, baselime invesigstions
are often underizken during this trial of feeding to exclude an
ofganic cause for the failure to thrive.

o FBC. Microcytic ansemia is associaled with iron
deficiency and coelisc diseass, Meuiropenda is a feature of
Schwachman-Diamond syndrame.

» Irom studies, Ferrtin low and el seon binding capadty
hagh in iros defriency.

e Red cell folate may be bow in coelisc disease.

& Fenal Function tests to axclede chrondc renal disease,
renal tubular acidosas elc.

 Liver function tests, calcium, phosphate, alkaling
phosphatase may be abrormal in severe malehsomption.

+ Stool for bacterial and wiral culfure, microscopy for ova
cysts and parasites, reducing substances, fab globules.

e Urine for sugar, probein, cultwee, and pH,

e Sweal test 1o exclode cyetic fibrogis,

e Antigliadin and antiendomysiom antibodies. Proceeding
b jejunsl Bopsy if antihadies are raised of high clinical
wspiciun of coeliac diseaie.

e Immunoglobuling

e Further investigations only if clinically indicated, e.g
thyroid function tesis, sesophageal pH monitoring, HIV
lafis.

FAILURE TO THRIVE 139



Managemant For & minerity of children an underlying orgasic canse can
be identified and treated. For the majority, the approach
nezds o focus on why the child is being undemourished. A
multidisciplinory approach invelving peediatrician, health
wisitor, digtitian, spesch therapist, and social worker may be
waluable in those wha pose the most difficult management
probiems.

Further reading

Marcowiich H. Failure to thrive, Britich Medical Jowrnpl, 1994 308: 35-8,
Skuse D, Failure to thnve: corrent perspectives, Current Poediatrics, 1992: 2 (20 106=10,

Related topics of interest

Child protection {p. 63)

Chronic diarhosa (p. 77)

Coeliae disease {p. B6)

Cystlc fibrosis (p. 107)

Girowth assessment (p. 167

Growth — short and tall stature (p, 171)
Mutrition (p. 3013}

Vomiting (p. 377)
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FETAL MEDICINE

Routine screenkng tests are carmied out in most pregnancizs in the UK, and funher tests ane
avajlable for those at higher risk of o fetal abnormality. Recent advances in antenaial
imaging and DMA technigues have widened the range of conditions which can be diagnosed
antenatally. Accurate prenafal diagnosis has allowed the advancement of e vitre reatment
for cenain conditions, e.g. rhesus diseass and some congenital renal and lung abnormalities,
It ig alzo allows dalivery of the baby in 2 centre with facilities for intensive care and neonaial
surgery. In severs disosders for which no reatment is available, termingtion of pregnancy
may b indicaied, so the parenis muest be courselled carefully and find this acoeptable before
extensive investigations are instituted.

Antenatal screening tests

Methods

I Maternal FAC, blood grouping end riebella titre are
carried pud at the first antenatal visit I the mother 15 rlbesuas
negative the rhesus antibody titre should be monitored.
Haemoglobin electrophoresis is indicated in those ac high
rick of hacmoglobinopathy and should be routine in Afro-
Carihbeans {15% camy the sickle cell gene),

2. Routing nltrasound (U5 Mest cenres perform an 15
sean al 16=18 weeks® gestation to coafirm dates, locate the
placents and detect structural abnomalitics (2.2, neural iube
defiects, severe skeletal dysplasia, diaphragmatic hermia,
renal trect abpormatities). Polvhydramnabes may indicate an
underlying pastroimilesinal aresa, and oligahydramnics is
associnted with renal abnormalities, More detailed high-
resoluiion ancmaly U5 scans by skilled operators can delect
oiher abnormalitics, e.g. variows types of congenital heart
disease and clef lip and palate.,

3, Marerral serum =-feroprotein (AFF) is used as a
sereening test @l 16-18 weeks for neural ube defecis, Over
E0% of open neural fube defects and anencephalies can be
detected by a raised AFF, but other causes of a raised level
include muitiple pregnancy, abdominal wall defects and
Tureer's syndrome, w0 funher detailed ulrasonography and
ammoceniesis are Indicated. A low seram AFF is associatad
with an increased risk of Down's syndrome. Mamy centres
have now introduced a “inple test’ screening for Down's
syndrome, Risk is estimated from maternal age, low AFF,
loww gerim wpeonjugated oestriol and high human choionic
ganadotrophin concentrations.
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Indications for further Prenatal investigations are indicated if there is & reliable test
investipation ovailabds, the disorder is severs and there ks an increased rsk

ol fetal abnormality. Factors ascecialed with an increased

ek include:

o Raised matermal semom AFF.

o Maternal age over 35 years. Most centres offer
amnenceniesds to this group beciase of the increased risk
of Dipwn's syndsome,

# Previous sffecied child, e.po. the recumence risk is 1 in 4
far an sutosemal recessive condition.

« Family history of an inherited condition. Investigation of
a family with & single gere defect shouald ideally be
carmed oul before pregnancy so that detzction of
biochemical carriers and DMA analysis for genstic
markers con be wsed 1o estimate be risk of an affected
feduas andd allow g2netic counsslling

Amniocentesis

Ammdoceniess is performed at 1618 weeks, Amniotic fwid is obtained by passing a nesdls
through the abdominal wall and wierus under U5 goidance. Profein levels or mefaboldes can
be messured in the amniotic fluid, &g mised AFP and acetylcholinesterase in neural wbe
defiects, bilinubin in Rhesus disease. This Nuid alse contains celbs the have been shed from the
fetnl skin, which can be cultured amd examined for chromosomal absemaliies, enzyme
defects and specific gene defects. Prediction of fzial sex allows abortion of male feruses in X-
linked conditons. In some cemtres blood samples can be teken direcily from the wmibdbical
cord {cordocentesis) for the diagnosis of inbom emors of metabolisme hsemoglobinopathies
and viral infections, Cordocentesis is also used for blood transfusion in severe riwsus discase.

Problems o Risk of miscarriage. This is abowm 1% following
amniocentesis and abow 2% following cerdocentesis,
compared with a spantanecus aborion rate at 16-18
weeks of (5%,

o Time for resulis. Cultare of amniotic cells and analysis
takes 2-3 weeks and this can be an exiremely sirassfil
time for coupbes. If termination of pregnancy is indicated
this 15 relatively late in gesistion,

o Small fsk of hasmarrhage froan placenta, cord o ulerine
vessels, particularly following cordocentesis,

o Small nsk of amnionitis.

« Risk of indecing rhesus isoimmuenization. Rhesuas-
megative mothers should be given andi=03,

o Small ipcrease in incidence of pasiiral deformities, 8.
talipes, owing 1o amrsioric Flusd leakage.
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Chorionic villus sampling (CVS)

Using wirasound guidance this wanscervical wechnique, performed berween 9 and 12 weeks,
allows collection of Fesally derived chorlonic villus matertal. This procedure i3 useul in he
prenatal disgnosts of chromosomal anomalies, inheried meabolic discases and conditions
amenable 1w DNA analvsks. The major advencage over amnbocentesis is that it provides
resuls seoner (usually within 24 bowrs), allowing carlier termination. The nsk of miscarriage
14 higher than amnioceniesis at 2%. CW5E should therefore only be recommended for
peegnancics with & high risk of abnormality. It has been reported that early CV'S may cause
limb and facial deformities; howeyer this i5 yet to be validated,

Prenatal therapy

Routineg anienatal screening  allows cary detection of many fotal anomafes which may be
amenahle 1o treatment, e.g. hacmolytic disease and congenital hean, lung and renal disease.
Fetal anomalies can have an adverse affect on the mother causing hyperténsion, oedema e
pulmenary failure. Any i wero intervention is not without risks and these must be clearly
explained 1o (he parents,

Fetal arrythmais, which can cause odrogs o el death, may respond if the mother is treated
with anti-armyibmic agents (e g. digoxin or flecaimide). Mo invasive intferventions inchuds:

¢ Meedle aspmation, e.g. inosevere Rhesos haemolviic disease exchange rransfusion can be
perfarmed via the umbilical coed.

e PFeo-amniotic shunting, Insemion of stenis o decompress fhwid collections and cystic
stciures, e.g. urinary tract obstnection or pleural effusions.

e Fetal endoscopy. Procedures may be diagrostic or imervendional,

e Open feial surgery, Highly specialized operations are allempled i some wnits but hold a
high risk of fetal monality, Most forms of Fetal surgeny s sill in their experimental sages
Specific conditions which may be smenable o Intervention include congenital
digphragmatic hemia, congenital cystic adenomatoid malformation, abdominal wall defects,
sacrococcygeal teratoma, felal obstructive uropathy, spina bifida, and cleit lip and palags,

Further reading

Kimber T, Spaiz L, Cuschieri A. Current state of antenatal i wlerd surgical imerventions.
Archiver of Direase fn Childhosd, 15997; Th: F134-9,

Lees M, Winter R. Advances in genetics, Archives of Disease in Childkood, 1996, 75:
34650,

Sharland G. Changing impact of fetal diagrosis of congenital heart disease. Archives of
Diseese in Childhood, 1997, 77 F1-3.

Related topics of interest

Chromosomal abnormalines (p. 73)
Gene defects (p, 160
Inbom ermors of metabolism (p. 213)
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FITS, FAINTS AND FUNNY TURNS

Children often present 1o the dostor having kad an unexplained episode of collspse, ndeced
level of eonsciousnzss. or abnommal movement o behaviour. The moet impomant part of the
dageesenl i3 & history from an eye witness, Imponant signs to enquire abow include colowr,
particulasly of lips and tongue, incantinence in elder children, type of abnorma] movements
{ask the witness o demonstrate if possible) lzngth of episode, precipiating factars, and post-
ictal symptoms, Ask about family history, neonatal bistory and past medical history, Dhoes
ihe child have behaviowral or learning problems? I is extremely imporiant to dingnose
epibepsy correctly o prevent unnecessary restriction on the child and te obtain approprist:
ireatment, Babies may present with unexplained apnoea with or without abnommal
movement and the differential dingmosis is very different from that in older children,

Infants

I Corvielsions are gsually cawsed by infecion or metabolic derangement (sce relaed
opec Meonatal convalsions, p. 272

2. Infoniile spasms, Also known a5 West syndrome, the repetitive flexor andlor exiénsor
spasms stan berween the apes of 4 and 7 meaths, The child has a sumber of spasms m gaick
succestion fallowed wsually by orving. Barly recopndtion leads o treatmert whizh may
improve the prognosis. BEEG shows a characteristic chaotic pattesn known as
hypearchvthmia, In 70% there ore associatzd developmental problems or a demonstrable
brain abnormality, such a5 fuberous scherosis, and they are then said o be ‘sympomatic’.
Symplomatic spasms are bess responsive 1o Irealment and carry & worse developmental
prognosis than those eccurring in &n otherwise normal chikl, Treatment is wath steroids o
vigabatrin which should be commenced as spon a5 possible afer diagmosis.

I Crasrro-cesophageal refiuy may cause the child to become apnosic for a short time. The
haby has usually been noted to vamil or regurgitale and may arch the back and appear 1o b
in pain.

4. Respiraiory dizecse, ¢.g. acuts bronchiolitis may lend to apeosca. Diagnosis is usually
abvious.

5. Mimchaieen By pron may be suipected in a baby with recurrent apaosic or consulsive
epizdes where no cause is found.

Older children: febrile seizures

These ars convulsions occuming with fever In otherwise normal chiklren between the ages
of & meanths and & years. The convelsion may be simpbe, L2 a gencralized convalsion of less
thamn 15 minues duration, occuring enly once during a febrile illness In he absence of focal
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signs, or may be comphex, e a focal or prolonped conenleion, often repeated within the
same illness, o leaving residual peurological signs (Todd's paresiz), Recarrence occurs in
0%, There is an incressed risk of non-febrile seizures in later life if the child has pre-
cxksting newro-developmental problems. complex febrile convulsions oocur or if there is a
family history of epilepay. Aims of manogement are to diagnose and treat the couse of the
fever (e.g. meningitis, UTTT), assess the nsk factors for recurresce and counsel the parents an
firsl nad managemend af fever and convulsions. The corers of children who have recurrent oe
prolongesd seizures muy be given rectal dinzepam o wse in the event of prolanged fitting,

Older children: non-febrile seizures

Prablems

Greneralized scizures

Recurneni seizures,

Status epileplicus.
Side-effects of medication.
Social and educational cffecs.

Idinpathic. Acoounts for most cases,

Trauma, Head injury.

Infection, e.g. meningitis, both complicating acute illness
and as a long-term sequelas.

& Vascular, e.g. AV malformation,

Tumour, either benign or malignant may give e
pamicelarly w focal fits.

Genetic. A family history of epilepsy increases the risk of
developing the condition. Some types of epilepsy are
known to be dus to-a single gene abnormality,

Metabolic disease. Acule metabolic derangement, e.g.
hypoglycaemia or hypernatraemia

Drepenerative conditions, e.g. kukedystrophics.

Cerebral malformations, e g neuronal migration
disonders. neurocutansous syndromes.

Epileptic scizurcs may be gencralized or partal, with of

withoat sscondary generalization,

I

Absence epilepsy ocours mosl commanly in females aged

6B yoars. Each cpisasde lasts 5-20 seconds bul may occus
meare tham 10 times a day. Detsrtorating school performance
mwiy b an carly feature, Hyperventilation may induce an
attock nnd this can be wsed dizgnostically. EEG shows
charaoteristic Wsecond spike and wave discharges during an
attack. Responss 1o sodiom valproate is saually good,
Spontaneous resolistion by paberty is usual.
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2. Tomic-clonic epilepsy usually presents between |he ages
of 5 and 10 bui can starm at any age. 0% of the children sill
have ane seizune and never have another, 80 anticonvalsant
madication is not weually indicated follooang the fire afack.
Remizsion rates with carbamazepine or sodivm valproste
therapy monatherapy are B0

1 Myeclenic epilepsy, Sudden involunsary contraction
oceurs bnoa muscle or group of muscles, ofien with retained
coascious level,

Fariial seizures I. Simple partial sefzures produce tonic or clome
mwvements such as forced deviation of the hewd and eyes o
ong side during which the child remaims [ully conscious,

2. Complex particl jeigurer most commenly anising from
the fromal or emporal lobes, acooun for 25% of childkoad
epilepay. There may be an associsted awra Stersotyped
mavemenis such a5 bp smackmg may occor. There may be
secondary peneralization, Treatment is with carbamazepine

Epileptic syndromes Epilepsy may develop as part of a syndrome with
characteristic fits associated with ather specific features,

I, Londou=Kleffner rondrome 15 2 combanation of fits and
loss of languape in an ciberwise normal child, usually of pre-
schood age. Early onsel is associated with a worse prognosis.

2. Lennpr—Garians symdrome 15 chameterized by intractable
seizures, often myotonke. There 15 severe developmental
defay and progaoals {2 poor.

3. Benign raleadic apilepsy has & peak onget st 9- 10 years,
Focal seizures involving ihe mouth are often noficed as
paraesthesia when cleaning the fezth as they typically occur
on getling up in the morning. There mey be secondary
generalization. EEG shows spikes in the centerolemparal
ares. Treatment (5 with cambumazepine and mosl will have
spontansows remission in adolescence.

Investigation Selected investgabons may include:

& U&E, calcim, magnesium and glucose.

o EEG, which may need to be over a prolonged period
mncluding duning sleep with video recosding of the child
in difficubl cases.
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& CT or MR imaging.

¢ pH siudy in infants in whom gasiro-oesophageal reflux is
a possible diagnosis.

1. Emergency managemen! of 2 convulsing child invalves
airway management, detection and trestment of
hypoglyeaemia and cessation of the fit with drug therapy, A
fit lazsting more than 30 minudes or meone than one G withoat
recovery in betweszn, is known as status epilepticus and
constituies an emergency. Treatment showld involve a graded
approach, usoally starting with diazepam followed by
paraldehyde and then phenyioin. Giher drugs such as
phenobarbitone and clonazepam may be iried. Paralyvels and
mechaical ventilation may ultimately be reguired i resistant
slane

I Lang term, A firm diagnosis of ihe type of epilepsy
should be made to dzierming the appropriate tneatment.
Prophylaxis is usually not indecated for an iselated [,
hMonotherapy should be wsed where posaibie and will achieye
remdssion in 75% of cases. Patients may find it helpful te pet
in touch with patient suppost groups. Children with epilepsy
shauld ke engoumaged 1o live as nosmial & 1ife as possible bat
should nor swim or cycle wnaccompanied. Showers are
preferable to baths. BEmployment choioes may have o take
the condition into account {e.g. jebs involving working at
heights or with dangerous machinery may be umsuiable) and
adplezcents will peed information ahout suilability to doive,
There 15 still corsiderable stigma anached w epilepsy due 1o
public ignorance and the doctor should be prepared 1o &ct as
the patient’s advocale,

Differential diagnoses

Breath-holding attacks

Beflex anoxic seizures

{pallicl spefls)

These cccur betwesn the ages of 2 and 4 years, often when
the child is provoked. The onset can often be predicied and
attacks are stereotypical. The child gives & shrill cry, and
following forced expiration, loses conscioasness, The child
becomes cyanosed and may po on 10 have a tondc-clme
seiFume.

Similar to the abovs, young children who have expenienced

silclen pain may cry out, become very pale and then lose
consciowsness for a few seconds. Tht}' FECOVET
sponanecushy but moy cause considerable parental alarm
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Symenpe (faints ar These acour most ofien in female adolescents. Collapse is

vada-vagal attacls) preceded by wisual disturbance and pallor. Heat, prolonged
standing. pain and fear may precipitaie an attack, The
episade lasis a Tew seconds and there is no drowsiness
afferwands. Occasanally. syncope is associated with urinary
incontinence. 1f the child is suppored upright during the
cpisods, B seizure may accur sscondary 1o ke fall in cerebral
blood Flow,

Benign poroxyvemal vertige  This s thought 1o be 3 migrainows phenomenon which
oceurs in children under 3 years. The suddsn attacks of

wvartigo may cause them ta fall over and are ofien
accompanied by pallor, nystapmus, nausea and vomiing.
Ariacks can last frorm a few seoonds o several minates,

Might terrors These ogcur predaminontly in boys aged betweeen 5 pnd 7
wears, They occur in 1-3% of children at some time. The
child wakes in the night, crying in apparcnt fear, thrashes
about and does not recognize his parenis. Tachyeardia,
dilated pupils and hyperventiation may eceur. The child
does ot remeember the episode in the morning.

Tics Boys are more often affected than girls and the onset is
usually around 6-0 years. The repetitive movements can be
contrelled volumanly for a certain length of time but
eveniually the child feels the need to perfoom the movemen
to releasc tension, Tics may invalve any muscle group
including the face. One tic may subside to be replaced by
anmother. They diminizh ia frequency when the child is
concentrating, Onset may be linked to peycholopical stress
or due 1o dregs. e.g. methylphenidste, Combinations of vocal
and motes bes ocear in Oiles de Toworette syndrome.

Cardiac events Loss of consclousnoss may resuli from a sudden fall in
cardiac putput and may follow exerion in a child with an
underlying sbnormality. The resulting hypoxin moy canse
the child 10 have a sewrure which may confiuse the diagnosis.
Leng QT syndrome, congenital heart block and
dysrohythmias such as paroxysmal 8VT are possible canses,
The child may describe a history of pll:pi'lqtimu ar there may
be a famaly histary of sudden death. IT the diagnosis i
suspecied, the pasent ahoald be wshed 1w ke the pulse
during an attack. Investigations include 12 lesd ECG, 24
hour BOG monitoring and echecardiography. Diagnesiz and
ppproprinte freatment mey prevent s potentially fatal
episode,
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Further reading

Meville BGR. Epilepsy in Chikihood. Brivieh Medical dewrnal, 1997; 315; 024-30,

O Domehoe WV, Delineation of epileptic syndromes. Ciurrent Poediarres, 1992; 31 68-72,

O Donchoe V. The EEG and neamimaging in the mansgement of the epilepsies. Archiver
of Diigeape in Childhood, 19935, 73: §52-7,

Rutter ¥, Metcalf DH. Febrle convulsions — what do parenis do? Bririsd Medical Jemal,
1978; 2: 13456,

Taylor D, A peychiatric perspective of epilepsy, Archiver of DNeease in Childhood, 1997,
TT {1k 36-8,

Verity CM. The place of the EEG and imng'ﬂ"m in the management of seizares. Archives of
Dizpase in Childhoed, 1995; 73: 557-62.

Wallace 8. Convulsiong and funny turns. Cerrenr Poediatrics, 1982; 2: 637,

Related topics of interest

Arrhythmias (p. 35)

Developmentel dxlay {p. 115)
Meonatal convmlsons (p. 272)
Meunscutameous syndromes (p, 285}

FITS, FAINTS AND FUNNY TURMNS 149



FLOPPY INFANT

Hypotonia in infancy may be dug 00 a paralylic or a non-paralytic disorder. Paralynic
conditions cause hypoonia with weakness and may affect the amerior horn cells, nerve
fihwes, neuromuscular juncieons o muscles. Non-peralytic conditons ceuse hypmonia
withowt significam weakness. The comenonest cause of a floppy baby Is perinatal asphyxio
The paralytic causes of floppiness are rare, and meny are genctically detcemined, the
commones being spinal musoular amophy,

i Paralyie

# Spinal cond disordess. Trauma (e.g. bimh injury ), (Emoues.

= Anterior hom cell disease, e.g. spinal muscelar strophy,
palicmyelitis,

& Peripheral neuropathy, Very mare in infincy.

« Meuromuoscalar disorder, &g nesnatal or congenital
myasthenia gravis

s Congenital myospathy, Structoral {e.g. ceniral core
disease, muscular dystrophy, myoatonic dystrophy) or
metaholic (glycogen and lipid storage disorders, periodic
paralysis),

2. Nor-paralpiic

o Disorders alfecting the CM35, e.g. birth asphyxia,
hypitonic cerebml palsy, Down's syndrome, medabolic
disorders (6.8 aminoacidurias),

& Conneciive tsswe disorders, ¢.g. Eniers-Dankos,

 Pracer-¥Willl synifrome.

& Metabolic and endocrine disarders, .8 hypercalcsemia,
hypothyroidism,

» Benbgn congendial hy pouonia.

Clinical features Hypotonia at binh |5 vsually dus o severe hiypoala, but is
occasionally due (o drugs taken by the mother, ¢.g.
dinzepam, Severely hypotonic infanis lie in the charaeierisiic
frog-like posiion, and on vestral :.'usp:mim the four limbs
hang down ared the infant is unable 1o bold his head wp. The
head lags an pulling o the sitting posdtbon. There may be
deformity of the chest and o “see-zaw” respiratory patiermn,
Infants with cerebral palsy may go through a hypotonic
phase before becoming spastic. Benign congenital hypotonia
g an idiopathic, noa-progressive condition which t=nds to
improve with age. and is a disgnosis of exclugion.

Investigation o U&Es
& Thyroid function.
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Serum calcium.

Chromosomes.

Investigations for inbom errors of metabolism,

Brain imaging (e g. OT or MRI scan). May be evidence of
hypoxic damage, &g atrophy, cysts,

= Meprophysiology,

LI I

o Muscle biopsy,
Spinal muscular atrophy There are three main types of SMA which are due 1o
(SMA) progressive apoplosis of anterior hom csils. The gene has

been located on chromsome 5. T].'Po: [ {Werdnig=HaoFmann
dizease) presents in the first fow weeks of life with weakness
and wasting of the muescles. Fasciculation is seen,
particularly in the longue. Thers may have besn decreased
fetal movemenis and the infant may be profeundly foppy al
barth. The Taciel and bubbar musches are unaffectad 50 the
infant has an alerl :.I.Fr\-:.'u.im and is akle to swallow
nawmally. It & an avtesorpal recessive condition with a
prevalence of | in 20 000 births, It &s rapidly progressive,
with the majority dylng of respiratory lailure within 18
momths, Type 11 s also aurosomal recessive amd (5 @ more
chronic condition which wsually presems between 3 and 12
months of age. Il canses severe muscle wasting, contractuncs
and seolicsks, amd the majority of affected children die by the
age of 10 years, Children with type III {juvenile) SMa
develop normally until about 2 years of age, when they
cl:'n,-;'lnp limb I.inll: weakness, ¢ waddling goil, and gradual
loss of abality o walk. Progressaon of weakness @ episodic
aned survival imo sdabl life is asual,

Further reading

Roland EH, Muscle disorders in the mewborn. In: Roberion MRC, ed. Textbook af
Neonatology, 2nd edn. Edinburgh: Churchill Livingsoes, 1992, 1103-14,

Related topics of interest

Inbom errors of metabelism (p, 215)
Muscle ond neuromuscular disorders (p, 269}
MNeonatal comvulsions {p. Z72)
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GASTROENTERITIS

Acuts gastroenteritis remaing a significant pasdiatric problem, accounting for 5 million
desths annwally @ the develaping world in the under-5 age group, where it eften socurs
against 4 hackpround of malnuintion. In Western nations, mortafily 15 now mirmmal, b
pastroenleritis remains an imporent causs of modbadicy, and @ commian reason for paediane
Imipian admisgsions ﬂsn:und nnly o !Elp:iﬁll:lr}' ilinesx). The promotion of adequate flod
halance, gl:u;ﬂ nutritional status and the avoidance of ENeCE SRy -I:.'I.E ll'lcnpi:: should bhe
the pricrities of all health workers,

Problems Diehydration,

Metabolic distarbances,
Ofigenia'acute reral failare
Haemaolytic nracmic syndrome.
Septicaemin.

Prtracted diarrhoea.
Malmsirition,

Acticlogy/pathogenesis A pathogen may be identified in up to 80% of cases using
modem technigues,

Wiral

Raotavirus {oommonest in LK)
Ertenc sdencyoras.

Small round wiruses (astro calici),
Morwalk.

W e

Rotavirus infection occdrs in scasonal outbreaks
{December to February), the vims aitscking and killing the
mature enterocyte;, which ts then shed from the small
imiesting! villus. The increased prodection of Enmature orypd-
like cells with willus shortening then decreases the absorptive
and disaccharidase activity of the brush bonder.

2. Bacrerial

& Cumipviehacter fefual (commonest invasive pathogen in
LK,

Shigetia spp.

Falmonelia spp.

E. enlf,

¥ibiria chelera,

Yerpinlg enreracofinica,

Various mechanisms account for bacterial pathogenicity,
and several mechanizms may be involved simieliasecusiy:
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Clinkcal features

Investigation

{a}Mucosal invasion, e.g. Campylobacter fejuni, Shigelln
IPP-

{biProduction of cyiooxins which alter mucosal surface
properiies, .g. enicropathogenic E, coll,

(o) Production of emerioxing which alier enterocyie sali and
wiksr balance, e g Vilsio cholena, enteroboxigenic E. coll,
Shigetla spp,

{diadberence to enterocyic surface, destreying the
microvilli, e.p. enteropathogenic and enterohacmorthagic
£ cwli,

Pardsilic

{ricerdia famblig
Cryptosparidiun.
Entamosia kigralytica,

- e & '

Again, several mechanisms of pathogenicity may be
involved, e g. parasitic ememotoxin prodoction, aliered
meodiliy.

A prodromal iklmess s ancommon, but more fkely in viral
infection. Vomiting may precede the onset of watery
diamhoea by up 0 48 howrs. Abdominal cramps may be a
featore. Blood and mucus in the stools, with associated fever,
suggest an invasive organism. As fuid losses from the
gastrointestinal tract inerease, dehydration occurs (see
leaiures below]. Convulbsions may occur from pyresia or
membalic distuthances. Asgzesament of the abdomen s vial,
25 blood in the stool, with persistent vomiting, may also be
the presenting symptoms of o surgical condition such 25 an
inlussusception,

Featwres of defrcdration

o <5% (muld} Mot upwell, dry mocus membranes,
thirsty.

S-10¢% (mopderate} Lethargic - sunken fontznelle,
sunkes eyes. reduced skin twrgor,
olipuria.

o =109 (sevens) Shocked - hypotznsion, peri-pheral

shul-dawn.

s Welght. Accurate weighing 12 entical for caboulating fludd
requirernens and azepssing the success of rehydration.

s U&E, ecreatinine, glicose. Mo biochemical fests are
neaded in mikd cases,
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Muanpgemeni
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- L'iinan}- ured. craalicnne, sodivm. Consecler {hese in
Llezigneite nemal Failure,

a Sweod Coltwie, electonn nigrascapy, ensyme-lirked
oo nosachent assay [(FLISA]. Pathogzns tap be
v, accasooally iodicating U nesd lor speciiic
antmmceabial ey

# Urine, blursl, CSF. Congider cieltwre F systemiv sepsis is
Swipecied.

The aarms shoald b

Fo Prevention akd correctior af deliydezngys Gasoroenlerilis
can ke maniged wath oral rehycdrntion in Lthe majorily of
cases, gwen 1T the chobd s mederately debedrined. Flaids
skl b nlferecl Little andd plen. Gral rebycdrdiom solulione
((MRE) are avalahly which contain sndewm, chliande ancd
wlicase 11 rald whoelh proafle glocose and aneine acid
coupled sodian dESOrpoon aciss e entersyic The WHD
QRS 2hich 15 used In arees where cholers is provalent, has
a Tuphe sodikm concenuawon 170 mmold: chan thar of
solutions commerzialle avaitable in vhe U (e p Dicralyoe™
Fhone-Poulens Borer, 60 mmolA of sodivm o replnge the
high srudium lasses in chalem sgrssls.

Tluik reguirements awer Lhe Firsl 24 howrs can be
caleulated Ty asecidmng e voludie: regdired Do felopdrace e
child (e defaeit wolwme )y and pivng Lhics o addeson 1
mzimenence Taids.

The daficil vrlome |mj - % dehydration = wright thig] = b

e, 15 kg chald wha i 3% dehydistled has 3 defcil
witlwing ot 350 mal) Fluid to replace sipnifizan ongong
lusses {e.p. =oknning, diaichocal showeld also be given, W
there 18 shock. coma. ilens or stool losses are excesstve.
incrasenaws therapy is indicated IF shiockead, the child shiald
b rEsnccilalesl with 0 mbdke nf cnllaicl s normal saline
v Wk minle

2. Prowvion of cdegnale rurrinok. Boeast-feedsng should
crontuue inrlenwped chreughouor che illness For batle-Fl
incancs. waditionel paidelines have recommend=d o slow oe
incrodurtion of fomala mlk afler rebeydratioan in wik aItcesgL
lo daurease the likelined of poulracicd didcchods
[epmgranchne’ throogl une - guarser, habi. shoee-quaners, full
argngih Fzeds vear 12272 o), Howee ver, tbe incidee of
lactase inlalerance and cow s milk ellerpy appeots oo be



Further reading

declining. and routioe ‘reprading’, eertanly i the alder
infaml, is e bmper indicaced.

1. Aveiderce -'.l‘l" mefakeldic disterberce. In mod=mis qnd
SEvEre Iga.umcmemis, eluulmh-l!n: disturtincss muy oo,
parucilarky hyponaireesmia, hyprdalaeinia, ol agjdosis Fre-
recial failaee inay uceur. ke shock hus bren corregieal,
mtravedows cehydrateon shawld coolinue with 0k [ X5 salire
A% derlnse [or (AR salipe 2.5% deetrise ol spbium < L300
inmall]. Polassum shiewld be adiled do the Elujd ance urins
Lt is eslablixbhed. Eypematraeinic dehyilratign [sodiom
150 sl ex wArommon kot clinical assessment of
dedivdration 1% wore dafficoll,. The skin may lave a dooghy
conmnslrney and nearalogaedl Fealures eg. imilakaliey) may
L« protonent. The serum sedewn level shodld be cormecied
Sloaely aver 2-3 days & avoid CHNES dectance. Acwdosis
normelly sell-cemeats with smproved ussue perfusaon

£ Amueopeine wid af drags Anmbiotics should nor be used
roucinely, bt may hove s specific role dor cemain pachogens,
= @ metronidnzole for giardiasis Anlidiardnosal agenls
should nog e vl - dhey do nol regloce 1l Tesses and may
g ws serius side-glfeacls, =5 paealylic aleus has he=en
described will lemeaainmde, tespiralory duepressaom wath
dipbe iyl

Tumbarg .. Cullular basis ol diarrho=y, Aoormea! of the Koval Sofiepe of Phvociens, 1991

25050 G2

Walker Sinmh JA. Manegermem of infamdile gastroenierins AfcAres of Diperes iy
Chilgbon, LH90; 65 %172,

Related tepics of interest

Chronic <Harrhaea [p. 77

Haemalylic ura=nnac :t:rl'l.dl:l'.lmt p. 1T

Fuwinliun [p. A4
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GASTROINTESTINAL HAEMORRHAGE

Castrointestinal hacmorthage 1% always 4 wortving symplaim, bul the commones]
presestation in chibdhood &5 rectal bleeding dus o an anal fissdre, which i3 benign and easily
treated. However, less common dnd more seriout cavsed should be excluded, L.H-8
indissesceplion, necrotizing énterncolitis, inflimmalory bowel dicsace. Bleading may arise
from a localized lesion anywhers along the G tract or it may ocour as part of a generalizsd
bleeding disorder (2.g. haemorchagic diszase of the newborn, thrombocytopenia).
Cceasionally the bleeding is artefactual, &g, Minchausen syndmms by proxy, swallowed
mintemal blaod from cracked 11.'i|:r|:|-|=:. Commin causes of blood-streaked vomitus moluds
swallowed blocd or & Mallory—"Weiss tar. More significant hoematemesis or melosna in
childhood is uncommon.

Presentation = Bectal blsading.

Melaena

Hismatemeis,

Iron defisiency aramia (occull blood besg),
Hypowolaemic shock

Actiology {. Upper tract Wesding
# Swallowed blood, ¢ from epistaxis, matemal cracked
nipple. during deliveny,
o  Malbory="Wriss fear.
® Clustritis, gasiric ulceration. (Mien dee 1o drugs, e.g.
steroads, MEAIDS, sahcylates.
o Oesophagitis, May be secondary to gastro-oesophageal
reflus or hiztus hermia
& [mm poisonmg.
& Less commeon:
Desophageal varices (e.g. portal hyvpertension in
cyatle fibrosis)
Dusodenal ulczration,
Volvulas,
Meckel’s diverticolum,

Lower tract Weeding

Anal fissare (usually sssocisted with constipation).
Infection, e.g. salmonella, campylobecter dysontery.
Cow's milk allergy (may cowse a colitis),

Trauma {Tforzign body, sexual abuse),

Inflammatory bowel disease. Crobn's disease, uleeralive
colits.

& Necrotizing enterocolitis {see related topic Neonstal
surgery, p. T43).

= o ® W b
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Chnical nssessment

& Infussusception.
# Ocher

Bectal prolapse, haemorrhoids.

Duplications, polyp.

Rare, e.g. Peutz-Jegher's syndrome, familial
adenomatous polyposis coll, anghodysplasia.

(hher

Bleeding disvrder, e.p. haemorrhagic discase of the
newhorn {HDN), thrombocytopenin, coagulstion defect
(inherited or acquired),

*  Vasculitis, e.g. Henoch-5chonkein purpura
# Hereditary hasmorrhagic telangiectasin
*  Miinchawsen symbkome by proxy.

In acure large hleeds the child may become rapidiy
hypovolaemic and resuscitation should always precede
iy estigation,

History
{a} Mewborn and early infancy: swallowed blood during

defivery ig the commonest causs of blood in the womit of
a mewhom infant. The Ape's test will distinguish berween
matemal ard peonatal Bood (fetal hasmoplobin is more
resistant to alkali), Haemarrhagic dissaze of the newham
and necralizing arterocolilic are impartant canses of recial
bleedimg 10 consdear in the neonatal periad.

) Laber infancy and childiood: in the older child, the hastory

ghould include engquiny aboat:
Rectal bleeding. The colour (hright red, melaena) and
nmowand of Blood lass

& Hosmatemesiz, Cuan be confuzsd with hazmaplysis.
s Acsociated symploms, &g

Cionstipation

Recurrent vomiting keading 1o a Mallory—Weiss tear.

Epistaxis,

Rymptnm: suggestive of inflammatary bowel
ditease, =g dharthoea, abdominal pain, weight
leas (see related topic Inflzmmaiory bowel
diceqse, p. 2213,

* [inp ingestion
®  Recent tvel or infectinus isense contact,
# Chronic illness, e.g. o] anti-irypain deficiéncy, cystic

fibenais.
Family history, e.g. familial sdenomatous polyposis coli,
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Investgatins

Mapopement

A eranimaliag

* Signe o hypreolpemin [1achyeanlia, peor capillapy el
L0

v Aual lHseure, evilences uf coasiipalinn

n  Rectal @xarenatiun (or pily pa, inapectnn s sianl oo
Flve Chlrad g mucoias soegeshng el lammaior: bl
clisemise, Tl curraol p21e s1cal o inlussosce L.

LAk autes 560 lalonad logs, e wnib ool o K0,

w Signs ol imlesDmal absbioctaion - abdismiak
lisCensaansiende roncss, atrndrmal Teewel sownds (c.g.
wetlvulog ), palpalde @5y fe. 0. ldaduse il

n Evadence of choonic liver dasease rapides gaevi. palmar
ey Lh i, e parcmnepaly ).

= Nripmala 2 rere conditiens, ¢ poperizeal pyEmeEnlalbon in
Peulz-fepher's svndrome . 1elangicelasia in heredimary
haenwarhagic celanpicceasia.

# PN Elvpaclorsmic, nnecceylic Gor pennecy el aoeein
s e RS CRrne o 1oss.
 Coapuliion sudies.
= Hlood preap and sawe seoam for cross makzh.
s Sionl MO&S. oval cyvdds and parasijes Aif rezial blecling.
¥ Tuchorinveshgalions may be indicaled deperkbing an 1hi
cluvical qice seolatiog, c.g.
Ahdominal X-ray. Inlussusceprion. waleulas,
ulcerarive zolilis (rosgr dilakiciong
Abclomiral Tl
Larivin slwdies. paclypi. sflosisseepoon. aflam-
frabacy B | d e ase,
Erdascopy
Meckel's rean technalium 99 perlechrelale.
Angiography (raely wocdek).

Cleanly Uod wall depered on the idenuficd sause cg acal
ahassIRCEne Crramis and cerreclion f cinstipatinn for an
amnal Tissure, harinmdasr enema ceduction ar Sargnedl
intervention Lur an il.'ll.IJh.‘\.uﬁL'E"I[il.'ll'l.

Clialdretr atly bleeding oesaphageal wamces shoold e
stalalized befare being Iransfarrsil La 2 cenire wialh
appropriaee expertise Walched whele bhxd or pached colls
wilh Iresh-lmren phasm cdioald G Lanifosed 0 aeiieve o
normal bludd presaee and adoquace Lissue perfusian.
Cvericas (ugizn may distend warices and warsen bleeding.
Blecsing may cease sponianeeusly as the Rlned pressare
[4llz, Rl arher measures 40 canitil 1he varceal blesdme may
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b indicaled 4.2 WRlrawenons vasopressin, Lompre ssicn with
g denpsinken-Dlakemare 1ohz, endoscopic injechien
solercaherapy. rarely sungical porg-syvslemic shonls] Aguts
hepalic enzephalupathy may he precipilated by increased
abscapeion of ammania from (e bowel. Meoswres 140 mdecs
thys risk ing uide repilar .'u.p'irl.1|.|:-11 sl hleww] Teosm the sbmiagh
Yin a wide-hnre masggisinic whe, lachelgse el negmyen
rreduce calanis pll, e immaniic eabsemAann . encoarags
b cmplying.

Further reading

Raine Pas. frvestipasion af ractal bleesbing, Arcfbiwer of fiseaese in Cbildiiaad, 1991; #8:
2T9-50

Related topics of interest

Ariania [p. 31

Tesshing discaders Fp. 53]

Cystic Baaas 1, 1073
Lullmmanory bowee | Jisgazse (p. 2210
Laver descpse (p, 244

Burpura and bmising ip 3300
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GENE DEFECTS

Disorders cansed by a defect in a single gene follow a paitem first descnbed by Mendel
(Mendelian inheritance). With medern molecular genetic rechnigues genss are being
identified for many diseasss, a1 least 5000 penes have now been recognized. DNA probes
hawe enabled analysis of mutations and tracking of gene inheritance through families.
Advanced genetic analysis has revealed that sot all inheritance follows Mendelian lines.
Hor-Mendelian mechanisms including impainting, mossicism and mitochondrial disonders.
The risks of having an alfected child can pow be  derermmed much msore socurately and
antenatal diagnoss is available for a wide range of cosditions,

Mendelion inheritance

Awtnzomol dominant {AD)
inheritance

Auvtosemal recessive [AR)

160 GENE DEFECTS

The abnormal gene i expressed in the heteozygate.
Therefere each chikl of an affected and o normal i viduoal
will hive & 50050 chance of being alfected. Non-affected
cffspring do mot wransmit the disorder. AD mans affest bath
males and fémales, and the disorder can often be teaced back
through generatiens. The frequerncy with which new
matations ocour vanics, for example new mistaions account
for most cases of u.:l!.nr.u:lrnp]uil. I'-"I::rl.m.}-pi: |::|;p|1:!:|.'in|1
may vary, producing vanations in seventy of the condition
within the same family. Someé AD conditions are sex-
milusnced (mors commonly exprsised in one d0x), ¢.g. male
pattirm bakdness,

Exgmples of AL Imheriance
Humlingion's chorea,
Tuberones sclerosis.
Congenital spharocyiosis.
Neurofibromanoesis.
Mymonic dysirophy.

AR disorders are expressed in individuals who are
homozygoas for the affected gene, and can oceur in both
sexes. Both the parents of an affected child most be
heterozygodes and are asually unaffecied, With mre recessive
iraits the parcnts are ofien relabed (corsanguinecus). The sk
af recurrence after one child with a recessive disorder 85 1 in
4 for each successive child.

Examples of AR inheritarce
v Majority of inbarn errors of mewbolism (e.g
phenylketonuria, galaciostemia, Tay=5achs disease).



Sex-linked recessive
inheritance

Sex-linked dominual
imlserilamnce

= Oyalic [brosis
s Sickle cell disease,
*  Adaxia telangicctasia,

In soame conditions # 15 possable to be heterveygous for
two mmaiant allsles, 2. g, an individeal who is heterozypous for
bath HbS amd HBC has o heemoglobinopathy intermediate in
severity belween sickle cell anaemia and HEC diszase

Thers are no structural genes on the Y chromosome other
than those determining sexual development so sex-linked
conditions are all X-binked. Males are affected and females
are carriers. A camier female will transmit the gens to half
her sons and hall her dovghrers, An affected male will
transmmt the gene o all bis dasghters and none of his sons. A
female can be affected in the following uncommaon
CIFCUMSLATIOES:

# [n common X-linked conditions, an affocted mabe and a
female carner can produce & daughier with fwo muwtan
albeles, &g, red-preen coloor blindness,

# If &n X-linkad condition occurs in Turner's syndrodme
(X0}, b (his i very WROOMmIms.

s Handom lnectivation of one X chromasome §lponization)
occurs i early embryopenesis and uswally reselis in half
the cells in ihe female having ome X inactivated and half
having the other X inactivated, Cocasianafly, by chance,
the nomol alkzle is inactivaled in more cells than the
reutant alleke, resulting in parial expression of the mutant
gend, 2.2, — 3% of female carmiers of Duchenne muscular
dystrophy show some muascle weakness,

Identification of cammiers has importanl implicaions {or
genctic counselling for all female Family members.

Examples af X-linked recessive conditions
Chronie gramilomatous disease

Haemophilia,

Muzcalar dvetrophy (Duchenme’s. Becker'g)
Colour Blindnese,

Cluzese-S-phesphate dehydrogensse deficiency

The pedigres pattern should ot be confused witk that of an
AD condition, An affecied male tramgmitz the disorder 1o all
hiz dsughters and none of kis sons. Offspring of an affeced
female will all have a 50050 chance of being affected.
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Excmples of X-linked dominont corditions

Vitarmin D-resistant rnckets.

Dral=facial-digital sydrome,

Imcominentia plzmendl — bethal m males,

Ornithine carbamoayl iransferase deficiency = Rethal in
rmabes.

Non-Mendelian mechanisms

Imprinting

Unstahle muiations

Mitochondrial disorders

This sccurs when genes function differently if they are
maternally or patemally derived. The best clinical exampls is
the deletion on chromosome 15 in Prader-Willi amd
Angelman's syndromes, In Prader-Willi syndrome [neonatal
hypotonia, initial feeding difficulties and subsequent obesity,
small hands and fesd, charactenistic facies), the deletion is on
the paternal cheomosome, In Angelman’s syndrome [mental
retardation, epilepsy, absent apeech, ataxia) the deletion is on
the matemal chromosome. Some children with Prader-WiBi
do not have a chromosome deletion but have two maternally
denved chromosomes, uniparenial disomy. This is less
common in Angelman's, Imprinting has also been implicated
in Wilms™ tumowr, Beckwith-Wiedemana syndrome and
some familial caneers.

Unsizble meiations, involving irineclectide repeats, can be
inherited Mendelian fashion. Instability of the mutstion
asually gencrates larger expansions in offspring, This is
called anticipatfion, where the disorder becames more severe
in successive generations, &.g. myolonic dystrophy, fragile X
and Hanimgion's chorea.

Mot all DMA & within the cell nucleus: mitochondna have
their own DINA, Some deases may be couged by mutations
af mitochondial DNA, 2.8 MELAS {mitockondrial,
gncaphalomyapathy, lactic geidosis and giroke-like
episodes), MERRF (myoclonus gpilepsy and fagged red
[ibres), Leber's optic strophy,

Techniques of DNA analysis

DMA onalysis allows both camrier detection (X-linked recessive and presymptomatic AD
digorders} ond prenatal diagnosis. DNA can ke extracted from any tssue with nucleated
i, .. blsod, buceal mucosa and chorionic villus samprlzs. Restriction enzymes :pli the
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DMA at specific sites producing fragments. This DNA can be amplified using polymernse
chain reaction {(PCR) or cloning, te allow rapid resulis from small samples. Linkage snalysis
can be used to map & gene. Gens probes can then be used 1o datact genome sequences.
Fluorescence in situ hybrdization (FISH) is a technicue thal detects specific DNA ssquences
and chromesomal micro-deletions using a Muorescenily labelbed probe.

Further reading

Lees M, Winter B, Advapces in genetics. Archiver of Diseare in Childhood, 1996; T5:
346-50,

Mesks M, Cardiner M, Mokecular genetics for the peediatrician. Current Poediarrics, 1996,
6 §1-5.

Meeks M, Gardiner M. Mobecular genetics for the pasdhatrician: elinical aspecis. Current
Paediatics, 1996; 6: 125-30.

Related topics of interest

Chromosomal sbnormalities (p. 730

Erysmorphology and terstogenesis {p. 1283

Feinl medicine (p. 141)

Sickle cell anaermia and thalissaemaa syndromes {p. 248)
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GLOMERULONEPHRITIS

Glomerulonephritis (GMN} is inflammation and proliferstion of cells within the renal
glomerubas which may occur a5 & primary condit:on or associsted with a systermec disorder,
The majority of cases are immunologically mediated. GMN may present with asymplomatc
haematunia, acute nephrific syndrome or a mixed picare of nephritis and nephrogis.

Problems .
L]
L]

Hazmatana.
Hypestersion.
Benal Faibure.

Acetiology and pathology In the majortty of cases the damage is iImmurolegically
mediated, either by deposition of immune complexes within
the glomembus of by imeraction of wicaniibodics with the
glomerular basement membrane. This deads to activatkon of
the complement system and release of cytokines which
attract other mediators of glomemnilar damage, such as
mewirophils. Damage may be limited 1o the kidneys or be pan
of a systemic disordsr, [n a few cases the pathogenssis is
wtEncw,

L.

Primary GMN
Irmnmune complex GMN
Post-infectious sciate nephritis {the majority are
post-streptococcal §,
Mesangial IpA nephropathy (Berger's disease)
Membrapous and membrasoprodifemtive GMN,
Amti-glomesalar basemenl membrane astibody-medixled
OMN, g Goodpasivre's Heease.
Pathogenesis unknown,

AN associated with sysremic dizprders
Immunilogically medated
Hennch=Schionlein purpura (rensl involvement in
2520 .
Sysiemic lupus erythematosus and other
comnective tisse disorders
WVasculitic combitions, c.g. polyareritis nodosa,
Infections., B subacule bactenial endocarditis,
shurd nephrits, malana
Hereditary, ¢.g Alpon’s syndrome (GMN assodiated
with sensonincural desfness),
Other, e.g. diabetes,

Light microscopic changes have led 1o the description of

many calegories of OMN, e.g. focal, diffuse, segmental,
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profiferative, membranows, scierotic. Immuns complexes
may be identified by electron microscopy or by
immueofloorescence microscopy. Crescent formation

mepesents the end-stape of many diseass processes.

Acute nephritic syndrome (acute post-infections GMN)

This typically oociers T=14 days afier a group A f-haemolyiic stireptococcal throat infectioa
but can follow other streplococcal mfections (e.g. skin) or miections with ather organisms,
.. Sphviococcirs, Solmonellta, Mycoplorma, and viruses (coxsackie, echo, influenza), It
AT OeuT Al any age bat predomminantly affects school-age children,

Clinical leatores

Investigation

Management

o Dark ‘smoky” unne

s Oliguria

s Mon-specific malaise,

« Hypertension {occasionally scue causing encephalopathy
and seizurnes)

¢ Fluid retention (usually causing only a mild degres of
opedema but if severe can result in heart failure).

#» Urnalysis, Gross haematura, gramilar and red cell casts,
variable proteinuria If preteinaria is heavy, hypo-
dlbuminacmia may coour and the patient will develog the
clinical picture of the pephrotic syndrome.

s Plasma U&E, creatining, caloiwm, phosphate,
hicarbanate, Degree of renal Tailure may be manimal 10
Ve

o Evblence of recent streploccecal infection. Throat swak,
blood for anti-streptolysin O (ASC) and anti-DNA
entibody fitres. ASD may nol nse, particularly afier skin
infections.

v Complement screen and immunoglobulins. Low O3 and
C4 dusing acwie phase, refurmn bo normel within § weeks,

o Auscantibody sceeen, oo ontinuclear facior positive in
lapus mephritis,

Acute GMN is wsually mild and requires no specilic
treatment other than monitering. There is no real evidence
ithat bed rest js of bepefit. Strict fluid balance with daily
waigling will limit the risk of fluid overload. Dialysis i
rarely needed. Antihyperiensive treatmend may be requined if
the blood pressure is not controlled by fluid resiriction,
Altkough it does nid seem b0 alter the course of acute GMN,
a [kdbay course of pepicillin is uswally given lo limit the
spread of nephritogenic sirains. Renal biopgy is nod incheated
wnless renal function rapidly deteriorates aller the aculs
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phase o renal failure persists for several weaks sggesing a
cauge other than posi-infectioss. The chdld can be discharged
home once the renal function is seen o be improving. Ouat-
patient foliow-up should continue uatil urinalysis, blood
preszane and renal function ane nogmal,

Cratoome Complete recoveny coours in over 95% of children with post-
strepiocecenl GMM. Secord sitocks are rare. Fenal function
usvally returns to mpormal withion [0-14 days, baut
macrascopic hasmaturia may persist for 1-2 years. In a few
children the disease is fulminant with rapid progression o
renal failure. In others there is show deterioration of renal
funcion over several months, leading to chronic or end-slags
renal failure,

Further reading

MacDonel, Barakai AY. Glomerular disease. In: Baraket AY, ed. Benal Dizease in
Chitldrewm; Clindeal Evialaarion and Dhagrosts, Mew York: Spranger Yerksg, 1989; 171-84.

Related topics of interest

Acute renal faibure (p. 15)
Chronic renal Faikare {p, 82)
Heematana (p. [76)
Mephrotic syndrome (p. 283}

166 GLOMERULONEPHRITIS



GROWTH ASSESSMENT

Growih assessment is fundamenial o all areps of pacdiatrics and any child who has a chronic
illness should be regularly measured w ensere growih is maimained, Growth monkioring is a
vital pan of child health surveillance, Poor growth may resull from many discase processes
bui may be ibe eardiest sign of emdocrineg abnormality. Ideally, poor growih should be
detecied before the child falls below the O4th censile

Normal growih

(zrowih assessment

Growth from concepltion into infancy is almost entirely
dependent oo nutriton. Dunng infancy, prowth is ropid and
rapidly decelerating, Growth hormone (GH) receptors
become detectable towards the end of the first vear of life.
and the showly decelerating phas: of growth during childbood
15 under GH control, During childhood, height increases by 5
b 7.5 crwyedr, The pubertal growth spunt is controlbed by
both GH and sex steroids, and reaches a peak of between 7
and §Z condyear.,

Palsatile OH s secreted by the anlarior pituitary
particularly at night. Secretion &5 stimulated by groweh
hormone releasing hormone (GHRH) and inhibited by
sommatoseatin, These are secreted by the hypothalamus under
the influence of many factors including nearotransmitters,
glucose, amino acids, lipids, insulin-like growth factor |
(IGE-1, sleeq, and tempesature,

I Height Accuracy of measarement i5 very important,
Anthropoemeinc equipment for stam@ing beight and inlant
lzngth should be regulardy calibratzd, 11 poor growil is
suspected, seral height measurements shoukd be made over a
minimum period of 3 months, Sitting height should be
measured, uskng a sieting height table, if there is concern
regarding disproporticnate growth of limbs and spine (e.g
sucletal dysplasia. post-radiolhempy |

2 Werght Infants should be weighed naked and older
children should wesr minimuam clothing. Assessment of the
amoun of subcutaneous fat is wseful in putriticnal problems
and calipers are available for measuring skinfokd thickness,

3 Head {occipifo-frontal] circumference. Head and brain
growth is very raped in the first vear of bife (approximately |
cmimonth) and then slower during the second vear
(approximately 2 cmiyear), Head growth conlinues maore
slowly after the anterior fontanelle closes,
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4, Pobertel staging, Growih rate must be related o pubenal
stage (see Orowth velocity dhans below),

5, Pareatal heighrs, The target centile range for a child's
height can be calculated from the parents” heights.
Ceerection should be made for the sex of the child by adding
14 cm o the mother's height for a boy, or sublractieg 14 cm
from the father's height for a gicl. The arithmetic mean of the
adjusted parental heights gives the mid-parental height
{MPHY, The MPH £ 8.5 cm for girls or = 10 cm for boys
gives the expected aduk height mnge with 5% confidence
limits.

G Hone age X-ray. The bones of the left hand and wrist are
wied as 3 seandand o assess skeleial mamriy. An estimate of
final height can be caloulated from the chronological age,
beome age, and camment height,

Growih chans l. The Tanrer-Whirchouse charis. These were first
p'ul:lli.:h:l.l in 1966 and have been wsed for 30 years. These
charts are now oul-dabed (or several noasons:

o They were derived from daca from only a relatively small
number of children living in the sowth east of England, so
wiere nol nationally represemtative,

¢ There hos been a trered towards increasing final height and
earlier maturity over the last few decades.

o ‘Weight gain during Infancy s now more rapid due o
changes in feeding practices.

2 1000 nine-cenille charre The Tanner—Whitehouse charts
have now been replaced by the | 590 nine-centile charts,
which were derived (rom over 25 000 measurements made in
seven grvwth surveys berwsen 1908 and 19500 Some of these
surveys were sponsored by the clothes manufacturing
industry who wene concerned that their standard clothing
sizes, based on the old data, ware incomect, g, clothes
designad for the 6=8-year-old age growp were being warn by
d-f-year-olds,
The ninz-centile charts have the following advantages:

o Current growth patems are described more precisely.

s The inerval berween each pair of centile lines is 203 of &
standard deviation =0 that crossing a chanpel berween two
limes his the same sipnificance wherever the child is on
the chart,
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» There are nine cenliles instésd of the previous seven.
Cmiy | in 250 children will fall below the lowest line
(0.4th cenlile) compasned with | in 23 who fell below the
ald 3rd centibe.

» The “step” al age I years when slanding height eplaces
supine height is eliminated.

3. Growth velociny chars. The child's height is measared on
two pceasions preferably 6-12 months apart The growih
rate (crnfvear) s plotted against the ame of the child midoay
between the tawo messurements. Most children grow stoor
around the 50th centile rate, A child who consistently grows
ol the 25th semdile velocity will be shom, whereas one who
consistenly grows with @ 75th centile velocity will grow tall.

Cirovwth velocity chasts shouald be regorded as probahbility
charts. The probability of two successive annual velocities
falling on the 15th centile in 2 normal child is only 0.25
.25 = L0625, .o only 6.25% of healthy children will grow
&5 slowly &s this over a 2 yesr pecind. A chibd must grow ara
velocity above the 25th centile to maintain their centile ona
S-centile chart. Growth of less than 4 cmi'vear or a child
prowng belween this rate and 1he 25th velocity centile for 2
YIRS FECEINES investiganon,

The growih rale mus) also be melaed v pubertal sage. A
prepubertal child of 12 years grows al approximately 5
cm'year. If puberty is delayed, the growth velocity will
comtinue to decline by approximetely 1| cmiyear. so thay a
by meot entening the puberty growth spart undil 16 years will
be growing extremely slowly and may even appear to stop
growing.

d. Body mass index [ BMI) chares,

BMI = wi (kg ht2 {m}

BMI has been used 35 8 measure of famess or obesiny.
BMI meference curves for Britlsh clildeen from bink o 33
years are now available They mey be useful in childhood
but they should be wsed with caution in infancy, There is no
evidence tha: infam BMI is prediclive of Jater BML

5 Cenditiomal reference charfs, Crossing of the weight
certiles in the early months of life can be pormal, as an
infant finds hisher genetically programmed cendile (normal
calch-up or catch-down growth), Conditional reference
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chams may be used w0 asscss whelther a given cemible shift ks
abmormal. However, the correct use and interprenation of
these charts is compbex and they are not widely used.

Growth monilaring The working party on ciild health sarveillsnce {see Further
readingy makes the following recommendations regarching
height manitoring in pre-schoot children:

Indications for referral ]
tis o pnl-d:illliri.nn °

Further reading

All staff involved with growth monitoring should be
trained in measarement technigoes and interpretaton
Eguipment used should be regulary calibrased.
Correction for gestation sheuld be made up to the age of
2 years.

Lengih should be messured at birth if the infant i of low
birth weight (<2.5 kg) or any abnormality is suspected.
Length shouald be recorded at the 6-wesk examination if
the infant wos of low birth weight. an sbnormality is
knewn or saspected, or if their are concemns regarding
Feeding. This should be repeated al 12-16 wesks if there
i & specific indication.

Height should be routinely recorded at 18-24 months, 3.5
wiears and schisol entry.

= B ek or < 0440 centile

Under 5 years and crosses two centile channels within
18-24 manths.

Over 5 years and ohodies one cenilide charne]

Conaider referral if betwern 98th-99.61h or Oudth-26d,
particularly if thege is 8 decrepancy betwesn the parenial
haight centile snd the child's height cenile,

Cole T1. Conditional reference chans o assass weight gain i British infants. Archives of
Dieeare i Childbood 1995, 73: 8-16,

Cabe TI. Freeman IV, Preecce MA. Body mass mdes reference curves for the UK, 19490,
Archives af DNsease In Childhood, 1995; 73 2559,

Freeman IV, Cole TI, Chinn 5, Jones PRM., While EM., Preece MA. Cross sectional stature
and weight reference curves for the UK, 1990, Archives of Direase in Childhood, 1995,

T 17-24.

Hall M, ed. Health for All Children, Repon of the Thind Joim Working Pary on Chald
Health Surveillance, Yrd edn. Oxford: Oxford University Press, 1996,

Related topic of interest

CGirowth — short stature, tall stature (p. 171
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GROWTH - SHORT STATURE, TALL
STATURE

Growth monitoring is & rovtine part of child health surveillance, Any child who is shon
(= dihy centile], tall (>99.6ih centile] or is growing at an inapproprate rate (under 5 yeors
and crosses two centile channels within [8-24 months or over § years and crosses ops
cedtile channel) should be refemed 1o a pasdiatrician fos futher assessement. Referml hould
also be considened if a child's height lies between the 98th-99.6th or the 0.41h-2nd centiles.
pasticularly if there is a discrepancy between the parental height centiles and the child's
eight centile. Tall stature is a much less common presenting problem than short dature, and
B usually familial,

Short stature

Children of shon sisbure can be divided inte teo main groups ~ those who are small bt ane
growdng at an appropriste rate and theae who aee small and sre growing dowly. I ne diseass
ie jdentified and the growth velocity ie normal *short normal' child), it i doubeful whether
any trestmeerd can make 3 substantial difference to the final height. IF the grosth velocity ie
bow, imvestigation depends on the age of the child. Tn the pre-school child, shon oature snd @
low groadh welocity ane usually associnted with poor weight gain (Frilure o thrive) and the
cause ix likaly 1o bz nuimtosal. In alder children, poor growih may ke due o chronic 1llness
{e. g ponely contrelled asthma) but Turmer's syndrome, endocmne disease apd skheletal
dysplasias should also be considered, Constitutional delay in growth and pabeny (CDGP) b=
pamiculasly commoen in boys and there is often & family history of deliyed paberty

Avetiodogy i Mamnal growth velocity

= Copstitutional shor staare.

» Low birth weight IUGR, Silver—Russzll syndrome.

# CDGE. Althoogh slow, the growth rete is normal for the
puberial slage,

L Low prowth velocily

w  Uindemucriiion.

Peychosoclal deprivation,

Chronic illness, e.g. reral, cardicreascalar, respiratory
dizease,

Malabsorption €. 2. Crohn's disease, coellat discase.
Synidromes, ¢ Tumed's, Prader—% 1.

Skederal dysplasias — disproportionate body fmbs,
Endocrine dissase = GH insulficiency, panhypo-
piteitarism, hypothy roidism, Cushing's syndeoms {ussally
mirugenic),
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Kesesemani of a child with
chori siature

(See also related topic Growth sssessment, p, 167)

I. History and clirical examination

& Accursle growih assessment is eseenginl (standing/sitting
heighis, weight, head circumference, pubertal siaging,
parenial Beights) and all measurements should be plotied
on a nine-centile growth chart,

& Ewidence of chronic illness, malabsorption, or
malnutrition may be identified prompling appropriate
investigations {.g, antigliadin antibodiss, sweat test, renal
Function tests).

& Featwres of hypothyroidizm include lethargy, constipation,
dry skin. and u.;niﬂn:.

# Typical feplures of Tumer's syndrame may be present
{e.g. neck webbing, widely spaced nipples) bul the
ahiznee of the typical phensiype does nod exclode the
ey mclrorme.

s Children etk GH insuffictency are sald 1o have a
characteristie appearance (truncal abesily, central
crowding of facial festures, immature facial appearance)

& Sympioms and signs of maised iMracrnial pressare showld
be excluded alibough hypothalamic and pitoitary tumours
AT rare.

2. Mvestigations — if the history asd examination are normal,
inftial pvestigations should incheds thyrold function and
bowi age X-ray, Blood should also be sent for karvotype in
girls to exclode Turner’s syndrome.

3. Growdy '.-.:Am-:é!}' if lﬁst-nrr. cxaminalion and bascline
investigations are all pormal. growth velocity should be
measured over 4 manimam of & months (preferably one year).
A poor growth velocity may lead to funber investigsion for
groath Bormone insefficiency.

It is particelady important o relate prowth velocity 1o
puberial stage inoa child of pubserial age Growih during
chitdhood & slowly decelessting. During normal pubesy an
increase in sex stenodd secretion is associated with increased
amplitude of pulsaiile GH secretion, IF puberty is delayed, the
growth welocity will conlinue 1o decline by approximatzly |
cmfyear. This means that a boy neg enlering the pubeny
growth spurt until 16 pears will be growing extremely slowly

172 GROWTH - SHORT STATURE, TALL STATURE



Garowth hormane
insufficiency

and may cv¥en appear [0 stop growing, bul his growih
velpeity ks appropoiste For his puberal siage. The bone age is
detayed and there i% & normal height progiosis, Trealment
wilh sex stergids will stimulate both pubsny and growth.

If there are signs of puberty bal there is no pubsrial
growih spur, the growih velocity is low for puberal stage
and CiH insulMiciency is likely,

. Congenital
ldsopathic GHREH deficiency.
CiH gene deleton (very rare),
Developmental abnosmalities, =g madline brain defecis

R W =

. Acquired
Tumaours of hypothalamas or piluitany,
Cranial irradistion.
Transient insufficiency - low sex  hormone
concentrtions, paychosecial deprivation,

E @ @ ha

Tests of GH secreiion. Random GH lbevels are rarely of use
due 1o the pulswile patern of secretion. 24 hour urinary GH
réquires an ulrasensitive GH assay w detect the jow levels
assoctaied with GH insufflciency. GH provocatkon fests (e.g.
insulin, clonddine, glecagon or GHEH stimulation) may be
indicated, although their use and interpretation is
contreversial (see Further reading). Children of puberial age
nesd priming wilh sex dleroads prior o provocation tesls, 12
ar 24 heur profiles of GH fecrelion réemain a research
investigsion al present but abnoamalities of palatility mey
be important. Insulin-like growih factor 1 (EGF-1) is GH
dependent and levels are low in (GH msulficiency, Levels are
also low in yourng children and dre affected by liver disease
and B pothiyriidism,

Management of GH Insufficiency. Pituitary derived GH was
available in limited supplics from 1958 1o 1935 buat was
withdrawn because of the risks of the transmission of
Createleki=Tacob diszase, Biosynthetic GH 15 now available
for uge im GH insufficiency and is given by daily
subcotanecus injeciion. It has been used in many other
conditions, e.g reanl failure, Tumers syndmome, and skeletal
dysplasias with some increaze in growth velodly but the
elffect on the Mnal height of these children is stll unclear,
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Tall stature

Aetialogy Constifutionsl, familial,

Tree precocious pubsny.

Thyrotoxicosis,

Excessive androgen secretion {wlrenal tumaar, congenitel

adrenal hypesplasiz.}

o GGH excess (gigantism). Rare, e.g. pituitary adenoma.

o Ohers, e.g. Marfan's syndrome, homooystinuria,
chromosomal abnormalities (g Klinefzher's syndrome
%4 )8

Assessment of a child with  Thyrotoxicesis, and precocious pubserty (true and falss)

tall stature should be excluded by history, examination, and appropriate
investigations, Ir is oftes difficult 1o distinguish betwesn n
mormal tll child and o child with gigantism, but an abnormial
GH profile or a raised IGF-1 in the presence of & growth
wvelocity gbove the 90th centile, or a greater than axpected
hizight for the family shoald be indications to consider
pitwitary imaging. GH suppression tests used in the diagnosis
of acromegaly in adulls are rarely vseful in children,

Munugement Prevention of excessive height is better than irying to lose
eight already gained. Children with excessive predicted
adult heiglits are currently teated with sex steraids o induce
carly puberty, but the long-term sffects of early exposurs,
particularly to vestrogen, are unclear. Reduction of
endogenous OH secretion by anticholinergic agenis or
somatostatin are 2reas of ressarch mierest,

Further reading

Brook CGD, Growth. In: A Guide fo the Practice of Paediatric Endecrinology, Cambridge
University Press, 1993; 15=-54.

Brook OGD, Hindmassh PC. Tesis for growth hammone secretion, Archives of Disease in
Childhood, 1991; 66: 85-7.

Hindmarsh PC, Swilt PGE. An asscssment of growth bormone provocation tests, Arckives
of Digease in Childhood, 1995; T2: 362-8,

Shah A, Stanhope B, Marthew. Hozards of pharmacological tesis of growith hofmone
secretion in childhood. Brinish Medical fourmel, 1992; 3d: 1734,
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Related topics of interest

Chromosomal dbnormalities (p. T3)
Failure to thrive (p. 138)

Girowih sepessment {p. 167}

Pubeny — precociows aml delayed (p. 326)
Thyroid disorders {p. 263}
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HAEMATURIA

Haematuria may occur as an iselated symplom or a8 pan of a systemic disonder. It may be
visible to the naoked eye (frank or macroscopic haematuria) or be detected only on
microscopic analysis of the orine. The source of the blood may be anywhene from
glomemaius to vrethro, bul most cases in childhood are due to UTLor primary glomenular
disease,

Cises » Urimary tract infection (LTI
o Glomerulonephritis (post-sireplocecesl, Henoch=
Schédnlein purpura, familial).
= fpa mephropathy,
o Acune haemorrhaghc cysiids, Wiral (edenovins 11 and 21,
drugs (cyclophosphamide),
& Coloulas.
# Trauma.
o Exercise-induced, Usually afler severe exercise nnd
residves within 48 howrs,
o Tumours, Wilms® lumour (Uncommon présentalion),
blasditer lumours {rare in childsen),
Subacute bacterial endocardiis,
Infections, e.p. wherculosis, schistosomiasis.
Coagukspathics,
Sickle cell disease, Sickling within the renal medulla leads
I lescad papilkary mfarcrs
o Renal wein thrombosis, Gress haematusia and palpable
renal mass in a newbom infant.
# Faciitious hacmatria. As part of the Munchansen by

pro&y specitum,

Clinical features The unine 15 usually pink or brown in colour bécause of the
presence aof the oxidized hasm pigmen [n posi-srepiococeal
GMN the urine is ofien described as smoky. If the urine 5
bright red with or withoot clots then a bower unnasy tract
source should be suspected. Heematuria may be an isolated
finding or he associated with symploms of a systemic
disorder, e Henoch=Schiinlein purpurd (rish, joinl pains),
Hypemension and oliguria are features of acuaie GMMN.
Freguency and dwsuria suggest a UTT which may be
sccompanied by microscopic hacmaturia. but presentation
with frank hasmaturia i% rare, Loin pain or renal colic
sugpests the presence of a caleulus. SBE, sickls cell disease
end coagulation disorders are infrequent causes, hut
haematuria is rarely the peesenting sympiom

- & W
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Imvestigation

IgA nephropathy

Other causas of dark erne should be excloded:

Bile pigmenits.

Haemoglobinuria, myoglobinuria.

Foods, & g beetroo,

Drugs, e.g. Afampicin.

Blood from other sources, e.p. menstrual, peraral.

Urate erystals mav appear pink in the pappy of young
irafarsts,

Urinary dipshicits are very sencbive and are therefore not
very relinhle. They ame also pogitive for myoglobin and
free haemiog lohin.
Lirine micrascopy should always be perfformed 16 comfirm
the presence of red cells {a (resh specimen i% impadtan
sinee red cells v on standing). The presence of med cell
cass indicates sn intrarenal cause {either glomenlar or
tabalary &nd the red cells may be misshapen owing to
distortion as they pass through the glomerlar capillary
wall, Glomerular casis indicate a glomerular camse,
Pyurie and bacteriuria point fo an infective cause which
should be confirmed by culure, Microscopy may identify
the ova of schistosoma if there has been recent travel 1o
the trogdcs,
ither tests depend on the history, examination and
urinakysis:
Lirine ewltare will confirm. a bacterial infection
aned lead 1o further appropriate investigations.
Full Blopd eownt, film and coggulonon rests. To
exclude coagulopathées and sickle cell disease.
fmvertigations for plomerulonephritis (see related
topic Glomendorephritis, p. 164}
Radiodogy, An abdominal US scan may idennfy 4
refial mass, evidence of obstroction or & renal
tract cabculus. Calculi may be seen on a plain
abdominal radiography but an intravenous
urogram may be needed to confirm 1he site of
obstruction. Bladder causes of hasmaturia are
wery rafe in childbood and cystoscopy is seldom
indicated.

This Is the commonest canse of recument asymptomatic

haematuria and was first described by Berger in 1968, It
presenis in later childsood or early adelt life with persistent
mi:.r{::.:-ppic haemaiuria and cpi.wde: ol mac ms:upic
haemaiuria associaled with upper respiralony tract infoctions.
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Calcwdi and
nephrocalcinisks

Furthsr reading

It ws cmginally regarded 35 8 beoagih disease Dot 10 1 oo
pecepmied [0 v o §ladly po@esie Codihe 6 dhme
cages, Jeading 1o hy pRorlensan, proicinund and oventual
chete eenal fadluee, Dhecasienally the disease @ fulinasab.
anth ragid progeciseon woorenal failure. The acnoaloey a2
uncle s Fan diffuse mesangoal deposics of 1pA aoe soen an
Mol uenscent microscopy. 10 is mose common in
sothers Eorope, Souh-East Adiz snd Tapan. and i is owice
€ el i males,

Ureheliasis realeuloin the renal iract) and nephrocalcinosic
jdeposivion of calcwam in the renal parenchemal ars
uncomnion an childrem Caleuli are associawd wilh slasis
1c.2. neugopathic ‘vladdery. UT1s pecpecially with Proreus
spp. - wdiopathic hepercalomania dnommal s2nam <ikzinm) and
crdinurea, Mephrocalcinosis is nsseginged with renal tebular
avidiisia. paicubarty the disial 1ypr

White RHR. The investngaii ol lewsrmaluiid. drofrives -'.l_|r Dsease e Cleidbhimsg, 187 fd:

158-g5.

Related fopics of interest

Glomenilonsphrtis gp. 144]
rinary qract imfeciaan fp. 3700
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HAEMOLYTIC URAEMIC SYNDROME

I!.au1n|.1l}'li-:‘: wracnme syndrore I 4] 15 an bAcaatmon a1 seraos condilom wille an
wnziclence ul ot l=asl T3 cased pon o mhe UEL The moadeese s rnen alnptly sioce The
carly 19Dy, bl this may b= Beeauss of wopoved oopating., ELUS b5 eharacionced by
micrranguzpdhic anaenme the ooyt aoed acule cenal Golues, Chesr 305 af pubiens
regnre cualysis or acule renal Tailure wnd des wrcalicy o te acule phace o 39 15%. The
Inajesily o canes ore assecited woith |_-¢.._'||_1||:||1|:|_| dianliecal ditess (D45, baf race Cavrs are
idiapathic, ualerited ur Joog associaied (071

mhblems

Aplivlogy and pathology

Clinical (eatures

Haerx:y e anzs 1.
Tl VLS a.
Brenal failure,

Hy e isica.

= Mwrological impaimizn.

E* * B

P Tepead U Apropr-digevhioesls epidviear 1ol s
assrciased with inferctiong, cspeaially vergtrson-producing I
cedis bl s alsae described nllewimg witad miectiins (= g
cingyavkind, shipella dysenicry ard Serepforseces
preisksarae. Tl renab damage G pomandy elormerulac valh
a Lhresenl=abie zriadengrodny casmng ML sesiZibn desease.
Erslarhehial wyjucy ay Be aesdiaced by acieoed neowrephils.
cu by el divcer efTecr of endooain 21 weralosin,

2 .q.rrl::u::..' HUS (spmpag’le ¢ 1ae rare amib may he
jdlinpathic, inharibad nr oassociated wilh drugs Such as
mifamycin £, ceack A, quuhing, Uhe renal damape is
aterilar il mintal and subintional oeedemy nzoresis and
el cracion,

1 Tpieal GL5 ) The majoniy of cuses uf FILS ac= D+
The dingnasis should be considered onoany clald o
alevelopy pallior, uhyguo o hacmaroria followang a
diwrrbomral ollnesy, pdinculaly oF the diarrhoea is blondy, I
cotun s 1 sumeesr cpademnics, cepizally inanlapts and siming
chuldeen, and is egually commen in bys and girls. Timuging
and peeLeg hige ccenr secandary 1a thrmbsey Hepeoa, and
jau_r:.;]in::: mily dewmlon. vperension, 10 picscnt. o Liwally
mild, CH% invilyemenl vow, convalssinsas 15 care and Lhe
Limgz-Lerm preognasas 6 goed with supponiec e mynt (00
surerval), Bevirenees ale anesaal

£ Aremead HUE (. This is upcomman i leuds T dcear
ais et children, Therr is oo sewsnmal vamation oo denee
and 1here is usuolly re: preslreamal diarmhi=sa, He periension is
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severe, CNS imvolvement is common and the prognasis is
poor, It can recur in ransplanisd kidneys,

Investigation o Full blood cownt and Hitm, Thrombocyiopensa (< 100 %

10%11), microangiopaihic haemaolytic snaemia (Hb <
10 gidl, dessarved and fragmented red eells), neutrophilia
(poor prognostie factor f greaner than 20 x 1071

» Fibrin degradstion products (FIPs), Raised,

»  Urea, creatinine, and electobytes. Urea typcally = 18

® S0l culiure. E codi serotype DISTHT 2 the commonzsl
verooxin-producing £ cofi (VTEC) associated with D+
HUS. It muay be isokwed for masy weeks, bul the eaxrlier
the swol collection the higher the chance of iselalion,

& Elasiase, Produced by activated neumoplils (higher bevels
&re associaied with worse aulcome),

Management I. Anaemia shoold be corrected with repeated small
transfusions of packed cells.

2. Fluid aad elecrrolvte balarce. Record sielet input and
gutpul charis with fluid restriction and dakly weights.
[Chalysis is implemented early for fluid overdoad and & rising
wrea or potassiem, Peritoncal dialysis is the method of
chojee,

1 Hypertenrion should be treated svigorously  with
antihypertendive agents, Mued restriction and dialyss.

4. Complications Inclede mepiratory Tablure and pancreatinis,

3, Specific therapies. Muany have been tried, including
heparin infusions, antiplatzler agents such as dipyridamole
and nfusions of fresh-frozen plasma but their benefit is
usproven. Prostaglandin I, activity has been noted o be Jow
in the scuie phase, which may ba the resull of impaired
synthesis or increased degradation. Iaterest currently
surrounds the use of PGL, infusions in the acwe phase.

Duteome In o national stedy carried ot in the UK of children
dizgnosed a5 having HUS between 1985 and 1588, Milford
er al. {1990} entified 298 children. Ninety-five per cemt of
these were D4, and ai follow-up 13% had either digd or had
significant renal morkidity (hyperension, chionic of end-
slage renal failure), OF the chibdren with D HUS, 79% wers
dead, hypertensive or in renal fallore. Other siudies have
shown significanl residual nephropathy in a5 many as one-
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third of patients 5-10 years afier the acute episnde. These
ghnarmalities of resal function may be subtle and indicae
only ahnormal renal fonetional reserve. bt this may have
bong-rerem implications. The follow-up of thege childras
should at least iselude sepular monitocng of blood pregsice,
s crestimine and urinalysis for prolein,

Further reading
Milford OV, Taylor Ch, Guitridge B, Smith HE, Scotland 85, Gross BJ, Hzll 30, Rowe
B, Klesnthous H. Haemolytic waemic syndrome in the British Iskes 1985—3; associatios

with varotexin producing Esclerichia coll, |, Clinical and epidemiclogical aspects. 2
Microbiological aspects. Archives of Disease in Childhood, |99 65; T16-21, 722-7

Related topics of interest

Acute renal filure (p. 153
Chronic renal fakere (p. B2}

HAEMOLYTIC URAEMIC SYNDROME 181



HEADACHE

Headnche is o Frequent sympdom in childhood, and is vsually benign and short-lasting, Less
frequently it may be a symplom of seriows underlying disease such as an intracranial
mesoplasm or encephalitis, Poin réceptors ane nol present within the brain its2l, but are found
in the blood vesstls of the base of the brain, in the meninges, he pamnaial anuses, leeth,
eves and the muscles of the head, Fee ancd neck.

Aetinbogy I Acute headache

& Acute febrle liness,

# Localizad infection within the head, e.g. olitis mesdia,
sinuslis,

# Acule central nervous system infection, &g encephalitis,
meningilis.

» Traioma = accidental or nop-accidenial.

» Hyperiension.

o latracranial haemorrhage, e.g. from a vascular
malformation of niplured aneurysm.

& Physical factoss, g hunger, noisc.

2. Recurrent headache

e Migmin=.

o Raised inlracranial pressure, e.g. from neaplasm,
hydrocephahss, bemign intracranial hypeniension

o Tension

e [Depression or anxiely,

e Epilepsy.

e Membolic problems, 2.2, hypoglycasmia, pospharia,

o Refmctive ermors and refemed ocula pain, e.g. glascoma,
uwehis.

& Systemic inflammatory disease, e.g. Sull"s disease,
systemic lupus ervthematosus (SLE)

History I the beadaclhe i3 acule in onset, the lesdory must elicit any

symptoms of meningits (fever, vomiting, photophobia), a
history of recent trauma, or of caber acule infecion, eg.
otinis media. Paroxysmal headaches with navssa and a
preceding nurz are suggestive of migraine, and a positive
family history is found in ap o 9% of cases Recwrrent
headachas which are préseni on morning waking, ara
accompanied by vomitng or which worsen with straining or
coughing are suspicious of an inracerchral mass lesion
(displacing or dilating intrecranisl vesselsl. Enquiry should
be made shoat the child®s gail and any recent ];h:rsunaiily
thanges. The sacial history shoald cnq_ui.r:: aboul any
ohwvbiig canses of Slness,
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Exzpnination

Investigtion

Mlanagement

In acute headache. the child's tempernture and conscious
level should be recorded, and the child should be examined
for neck stiffness. An assessment should be made of the
child’s growih, including head circumference. Exarination
of the skin may revesl stigmota of the feurcculineows
syndromes, which ore associated with intraceanial
neaplosms. A full neurological examinstion should be
performed, with particolor attention 1o gait, fundoscagy,
visunl fields and visual scwity. Blood prezsure should ba
mieasured i all cases. The cranivm showld be auscoltsted for
brufts, nccasionally heard with aneriovenous malformations.
There may be evidence of localized pathology e the hesd
s =k, Eg teeth, sinuses.

In some cases, repeated clinical assessment only is required.
Selected investigations may inchde:

s FBC, ESHE

s LI&E, glucose,

o Bleod culioee. In acute febrile illnese.

= Skull sadicgraphe exchade fracture. Features of raised
intracramial prescune (swiare dinsiasis, Increased digical
markingz), suprasellar calcification (found in
rrn.linp'hn.r}'ngiuna] may be found, but OT or MR will
he indicatad if there 15 clinical suspicion of raised
intracranial pressure.

o OT or MRET scan exclodes hydrocephalos or a space-
secupying lesion, MRET is the investigation of cheice,
especially to exclude posterior fossa pathology,

# Cerebral angiography 15 occasionally needed to
demonstrate becal Blocd sewsel anatomy prioe 10 surgery,

» EEG. Skow-wave changes inencephalitls. epileptic fodus.

o Lumbar punciture may include CSF microscopy, cukure
and sensitivily, cyiospin (if malignancy suspected),
virology or a search for acid-alcohol-fase bacilli f
lwbercubous meningins is suspected, Lumbar punctune is
contraindicated if o mass lesion is suspecied, or if there s
raised intracranial pressure.

hManngemen depends emirely an the cause of the headache,
.8 appmpria.l.: antimicrobial treatment of CHE inlcction,
with manapement of raised Inracranial pressure,
neurosurgical inereention for hydrocephalus, aneriovenous
malformation, ete, Migmine is normally characterized by
nawsea, viseal disturbance ond uniloferal poroxysmal
headache. Managemenl mey be bath sympla maiic
(paracetamol, antiemetic dnugs) and prophylactic (rogular
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sleep and meals, avoidance of knows food iriggers, beta-
Blockers or pizetifen — an antihisteming and serctonin
antagonist), Recurrent tension hendaches in the ahsence of
argani¢ pathalegy need a combined approach of strong
resssurance and stratepgies i reduce Gtress.

Further reading

Hockaday JM. Management of migraing. Arckiver of Dizeqrs in Childboad, 1990,
G5 11 T4-Th.

Wilson J. Headache in childhood. In: Brett EM, ed. Pasdiatric Nesraodogy, 3rd edn.
Edirbarzh: Churchill Livingstonz. [997; 589-57.

Related topics of interest

Big heads, small hesds (p, 49
Hypertension [p. 199}
Meningitis and enceplaling (p. 265)
Mewmocatanecas syndromes (p. 203)
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HEARING AND SPEECH

Language development may be affected by environment, intelligence and genefic factors, by
auditory inpus reeeived and by articulatory processes, Hearing loss can be classified into
sensorineural or conductive deafness, Sensorinesral hearing foss (SNHL} is caused by &
lesion in the cochlear or auditory nerve and its central connections. Most cases are
congenital; however bacterial meningitis is the most common cause of scquired SNHL,
Conductive hearing loss is due o middle ear pathology, wseally sscretory otitis media. This
is a common problem and parental smoking is a risk factor, The nember of children with
severe hearing Ioss requinng a bearng aid is 1.3 per 1004
Impostant milestanes of hearing and language development are:

4=t weeks: smiles, then vocalizes in response W sounds.

3= months: 1ArRs b sounds an a level with the ear,

71— manths: produces a few consonanis —ba, da — end imataies sounds of tee syllables,
12 momths: two fo three wornds used with meaning.

15 months: jergon speech and many wornds,

21=24 moaths; puis 2-3 words tpgether into a senlence spomaneously,

3 years: &5ks questions ardl understands much of &lull spesch. Yocabulary of 20 words,
including pronouns.

- B F & & ® W

Aetiology of dealmess # Perinatal, eg. hyper-bilirubinyemia, dmnags (frusemide,
gentamicin), neonatal meningitis, hypoxic ischaemic
encephalopathy.

« Genetic, e, Treacher Colling, Alpoct, Usher,
Wasrdenburg. Tsolsted deafaess may also be genetically
determined.

e Intravierine diseass, Congenital infection with CMY,
mbzila, oxoplasma, syphilis and herpes simplex may
CRUGE (ealmess.

¢ Acguired Acguired causes include franma, meningitls
and chionic secreory olitis media.

o Other, e.g. mucopolysaccharidosis (e.g. Hunter's
syndrome) and Pendred’s syndrome (bypothyroidism,
autosomal recessive inkeritance), long QT interval,

Astiology of speech delay Hearing defects.

Genetic factors,

Gilobal developmerdal delay,

Environmental faciors,

Meurglogical disorders.

Palstal dysfunction,

Climical assessment & detailed family history of language development wnd
deafness is nesdied. The history of the pregrancy, delivery
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and postnatal period shoold be moted; any significant
illnesses or iwanma snce binh may also be relevant. Enguiny
should ke made abowut the child's preverbal langonge
development and curmment opportunities for (alking with
wiults and peers. Matermal concems about the child's hearing
should always be taken scricusly. Relevant abnormal
behavioar, &g excessive gesturing. may be reported. A full
chinical examination should ssarch for features of syndromes
associated with deafoess and shouwld include growth
measwrements and a formal nssessment of development

Hearing assessment The test musst be chosen according (o the child's age and
intelligence, The child surveillance programme should
inchude enguiry imlo parsntal concermns, Famikial deafness and
the child's siarile reflex w1 6=8 weeks of age, and a
distraciion hearing lest at the age of 7-9 months.
Surveillasce between 18 months and 4 years 13 more
difficult, selving on assessment of langaage, with sudsslogy
refesral if there ane dowhbis.

Evoked ow-acowstic emissions (EOAC) are currently
wied for screening a-risk neondbes. I is a quick. easy mnd
sensitive test and has now been recommendead for universal
sereening,

The distrection (250 uses frequency.specific sumul, eg.
the Manchester ratths, and may be wsed for infentsz from 7
momdhes eld,

Speech tests (show me the fish') ssch as the Kendall or
MeCormick 1oy sty may be useful for the child below 1he
age of 4 years. Performance tests, requesing a specific
response every timee 3 sound is heard, may also be of value.

From 4 years, puare-tone audiometry with headphones
can be used, and this method Forms the basis For screening
hearing ab schoal entry, ‘the sween”.

Oaher useful investhgations are eleciroscochleography
({ECOG)H and brain-stem evoked mesponses — both may be
uzzful if global developmental defay impoirs responzes in the
digraction or peformance tests. Tympanemetry may be of
value in assessing middle ear prohlems.

Lanfuage assessment Speech and lanpuage disorders are common. Difficulses
may be delecied by parents, health professionals. mursery or
playgroup leaders, Formal screening is nod required.
Language tzsts must include asssssment of comprehension,
expression, ariculation and symbolic langaage, snd are best
performed by a speech therapist, The Reynell developmental
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Investigation

Management

language scales include pssessment of both comprehension
and expression. The Renfrew scheme Lests expressive
language {maming multtple pictunss o elling the story of a
picture). The Edinlwargh articulation 250 conCenlrales on
production of consgnants. Symbaolic language may be e=sed
bry the iy arwre 10y S sl

For 60-80% of deaf childen there is an idemifishle cause.
Investigation is imporant for genetic copnsstiing and for
mEnapement of associated probiems.

o Sernlogy. Rubzila-specific Igh may be present in the
neonale, or ubells 186 bevond & months of age.

w Urine collection, Test for blood and pretein (Alpor's
symdrome), macopolvsaccharides, viral culiwre (CMY,
rubaflal,

» Chromosomal analysis.

o Thyreld function (Pendred's syndrome). A perchlorabe test
sheuld be included

« EBECG A long OT segment may be pressnt is the syndrome
of Jervell ond Lange-Mielsen,

= Radiology. Skoll rediographs, cranial CT or MRI scan 1o
imvesiigate craniofacial abnormalitizs and bone
dyiplazias.

s Orphthalmic assessment. Cataracts and retinopathy in
congenital rubella syndrome, heterochromia indess in
Waandenhurg's synitrome,

I, Hearmg deficir. Early diagnosis of a hearing deficil is
importanl because of (ke social and educstional impact of
deafness. The aim 15 o prevent dissbility and Improve
outcomes for speech, language and commuanication.
Secretory ofifis media can b managed conservatively or
surgically, with grommel inssrtion 1o vestilate the middle
ear. Cochlear implamt may be an opticn for some children
with s=psorineural deafness

Comamaunication is of prime importance for a chikl with a
hearing deficlt. This may be achieved throogh speech
therapy, learming to lip read, or by wsing sign language,
finger spelling, Makalon or electnonic devices. Genetic
counselling should ke offered where appropriaie.

2 Languagefeostmiunication disorder. Detection at an early
age allows assessment o exclode other problems (e.g.
cercbral palsy, deafness, learning difficulties), relieves
paremtal anxiety, and allows intervention Lo improve the
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disorder. Speech and langeage disorders are common and
mosl children will improve with supervision. Speech
therapists work with parents and mursery or school, 1o =ach
the child the components of language that they do not have.
Some children have associated cognitive, coordinstion o
hehavicural difficeltics. Appropriste provision sheuld be
miade fior the education of chikdren wiih speech and language
difficulties, either by adaptation within a mainstream schoal
ar by placement in a special school.

Communication disorders - the autistic spectrum disorders

Autism

!, Definition, A specific disorder of communications
behaviour recogrized throwgh the classical triad of:

o [Imnpaired secial interaction (social isolation).
s Impalred copumunication,
« Impaired imaginatbon.

This leads 1o a display of righd, repetiiive behavioir and
fixed inezrests which can adversely offect the child's pencral
development amd educational performasce.

2. Aetinlogy. Extensive research has identified no single
specific cause. It is likely 1o be mubifactonal and complex n
nature, Aulism may be associated with shether disability,
.g. corebral palsy. epilepsy, sensory impairment, or leaming
dizshafity

3. Epidemiology. The tree incidence is uncertain bul it is a
rare condition affecting approximately 5=10 per 10 000
children. It is more commondy recogrized in boys than girls,

4. Associated fesrures inclade indifference o noiss,
echolalia, hyperactivity and repetitive movements (e.g.
rocking, swinging, arm flapping). owtbursis of
eryingfacreaming, lack of fear of danger, and Limited hady
language. Some childen have special skills in arces such as
music, drawing or caboulation.

5. Manegedtent, Antistic behaviour is often displayed from
viery early childhond but may ned be recognized as such for
some time. Barly diagnosis i valued by parents and
professionals alike as it albows the introdection of specialis
teams and suppont agencies. Ac with all children with special
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Asperger's symdrome

Further reading

needs, dizgnosis and managemeni is aided by a
mulktidisciplinary, multiprofessional approach. Practical
sdvice is needed for parents and carers on bow 10 manage e
child, who may benefit from highly stroctred sarroundings
and well-organized rowiines, Edwcation must allew flexible
solutionz. A range of cducational provisions apd aporosches
may be requiresd [noan scempt w0 teach communication and
socially accepiabls behavicars,

This is recognized as being part of the muistic specinam, It is
considersd w0 be 3 more mild, and therefore more able, foom
of autism. These children display the traits of poor
socigbility, poor communication skilis, limited imagination
and fixed interests bul they have & greater ability with
language than hose with autism. 1 is ofien diagnosed kaler
than awtism and may go unrecognized. The prevalence is
therefone difficult v estimaie but it is probably at beas 2-3
Limes mire comason tan awbsm. They often have special
gkills including excellent memory and have a specific interest
in cemain swbjects, e.g. astronomy, computing, board games.
Thess children wseally functicn in o mainsiream school
although they not infrequently beeome the focus of bullying
because of their poor sociability and commuendcation skills

Baird G. Speech and language problems in pre-school children, Currenr Paedinirics, 1995;

5 9E-105.

Fonseca 51 Paiton MA, Chnical assesament of deafress. Cureenr Poedlarries, 19%2; 2=

219-32

Frith U, ed. Awrizs eid Aiperper svrcrome. Cambridge: Cambridge University Press, 1991,

Hall DMB, ed Health for all Children, A Programee for Child Health Surveillance, Il
eddn. Oixford; Oxford University Press, 1996; Ch, 10 and 12

Richandson M. Ooacoustic emissons. Archives of Diseade i Childhood, 1995; 732 25446,

Related topics of interest

Developmental assessment {p.

Developmental delay {p. 115}
Learning disakility {p. 236}
Premaurity (p. 323)

Wislom (p. 374

EFR]
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HEART FAILURE

Inability of the hear 1o maintain cardiac cuwtput in childbeod is usoally associated with
conpenital beart disease which causes either pressure or wolume overload. Signs and

symptoms almost always develop

im the first vear of fife, with Mvemricular failure resulting

in pulmonary venous and hepatic congestion. Occasionally thers is a non-cardiac cause such
as Muoid overload or arsemin. Hear failure is ancommon in obder children.  Specific diseass
of the heart muicle (infective, membolic, dmgs may impoir cardiac function resalfing in a
dilated cardiomyapathy. Percarditis may resabl in an effusion or fibrosis which can impeds
cardiac fonction. Management of hearl filure is simed at removing treatable causes,
reducing sodiom asd waker kad, improving myocardinl contractility and geneml supportive
measures such i mairtmmng geodd natrition,

Problems

- .

- e

2,
fa)
.
.
.

Breathlessness.
Sweating.
Failare 1o thrive
Shock.

Presenring in the fivsy week of life

Severe left ventricular cutflow tract obstruction, e.g.
imterrapted aorlic arch, severe coarclation of the aora,
eritical aortic slenosis.

Hypoplastic left heart.

Endocardial fibroelastasis,

Myopathy (Pompe's. viral).

Volume overlosd. ¢.g. cranial amenovenous fiswula

Fresearing in infancy
Nos-cardzac

Fluid owerload.
Anaemia.
Seplicacmia,

iCardiac

Pressure overload, e.g. coarclation of (he sora,

Wolome overdoad. .2 large W51, PDAC

Myocardial disease. e.g. myocanditis, metabolic defect,
ischasma (o2, asphyxinh

Arrhythemas, &g, supraventricokr tachycardia,
Endocasdial fibroefastosss

Preqening o laer childhood

& Syslemic hyperension, ¢.g, renal diseace,
« Pulmonary hypertenszion, {(¢g. idiopathic, CHD with
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iserzased pulmonary hlood fow or pulmcnary venows
abstruction, chranic luag disease {a.g. cystic fibrosis))



Investigation

Managemeni

# Myocarditis (wiral especially Coxsackie and achovitus,
rheamaiic fever)

« Cardiomyopathy (including drug toxicity, o.op.
anthracyelines),

Infants present with breathlessness and sweating pastioularly
om axenikon (feeding, crvingl. They take longer to complete 3
feed and failure to thrive is commoen. Examdnation reveals
tachycandia. tachypnoea and hepatomegaly. There may be a
murmur due to tricuspid/mitral valve incompetence, a
congsnical heant defect, or anaemia and a golkop rhythm may
b= heard, IF heart falure is dus to a heari defect (e.g large
WAL symptoms usaally develop over the first & weeks of
life a5 pulmonary vascular resistance falls and lefi o right
shumting sncreasss. Hypotension occurs if heart failare is
severs. Cyanosis develops if there 15 marked pulmonary
cedema, Ansculiation over the anteror fostaneliz will reveal
a bruit in the presence of an intracranial arteriovenous
fisiula. Basal crepitavions and peripheral cedema do mot
usually ocour in young children although there may be somo
facial puffiness. In neonates, if the heart failure has been
present antenatally, there may be ascites, plearal and
pericardial effusions and generalized oedema (hydrops
fetalish, Older children exhibip clinical Feagwres of right or
left heart fallure as seen in adulis (reised jugular venouws
pressure {JVP), hepatomegaly, peripheml oedema, eic. ).

o CXE. Cardiomegaly, pulmonsry plethora.

& ECG. Arrhythmias, evidence of ventricalar strain ar
ischasmia.

s Echocarhography provides a messure of keft ventrcubar
function (e g. fractional shortening) and identifies
congenital heart defects.

® Chher investipations o identify caonse, &g,

Wiral titres {especially Coxsackie, echovirus).

Thyroid fumctbon tesis,

Urine and plasma amirc/orgenic acids (inborm ermoss
of metabalism.

Urnmary glycosaminaglycans {mucopalysacchan doss).
Creatine kinnse {miyopathyk

I Qaypen. Supplemenial oxygen s given via bead box oF
face mask o maintain ancrial saturations,

2 Difuretics remain the mainstay of treatment. Frosemide is
the most widely wiad, with spironclacione alded log is
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putassium-sparing properibes. Fluid resiriction may be of
soamie benefit,

A Treat anaemig. Small eransfusions of packed cells with
diugetic cover 1o preveal worsening of Musd overdoad,

4. Digoxin is wsed for j1s positive inotropic effect but
conlroversy surmpunds its value, particularly in sitwations of
volume overload, &g, VS

5. Vasodilators, e, captoprl, are panicularly useful in
conditions in which there is peor lefl ventnicular funchon,
such s dilated cardiomyopathy,

& Nutritional suppori. Hearl failure leads 19 increasad
nualriticnal requinsments dwing 10 & rised metabolic rate. If
the patient i very breathless, nasogastric feeds should be
introduced, and calprie supplements should be considered a
an early stage.

7. Positive lnerropes, e p. dopamine, are used in the
imtensive care setting lo improve myocardial contraciility

& Surgery, IF heant failure remains poody confrolled or the
child is severely failing to thrive, surgical cormeciion of
structural heart defects (e g. large V5D or pulmonary anery
banding 10 reduce palmonary blood Mow may be necessary,

Pericarditis

B tlwe developing workl, perlcandits s mpost commanly secondary 10 a pulmonary infection
(e.g. Staphrlecoccis awrens, Masacophilug (nfleenzoe, pacumocoocus, wbercubosis) or
rhewmatic fever. In the UK these causes are rare. Perlcanditls may occur as pan of & sysiemic
viral infection often in association with myocarditis. Chher causes in chibdhood inchade
leukpemic infilticn, weemia, post-cardiac surgery (Diressler’s syndrome), SLE and post-
irradiation. Clinscal featwres includs retrostemal pain. fever, dyspnoea, cough, muilied hean
soinads amd o pericandial rub. Inflamsmation may bead 1o ihe development of a pericardial
cffusion with subsequent cardias tamponade (raised VP, hepaomegaly, pulsus paradoxua),
The CXR may show on enlarged globular heart and ECG findings include concave 5T
elevation and :n.lllunllnic QRS complexes. Investigations inckade ;::-nl'h;rcnn;linp:lph}', bloed
cultures, viral titres, Mantoex test and cultors of pericardial fluid {obtained by
paricardiocentesis). Treatmeant is supportive, antibiotics or antitubercolowns drugs if an
infective cause 1s ideniified with or without dratnage of the perbcardial effusion. With
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chrosic inflammation (e tuberculosic) the pericardium may become scarred causing
consieictive pericardstis (ascites, hepatomegaly).

Further reading

Cardiac emergencies. In: Advanced Life Support Group. Advanced Fapdiarric Life Support,
2nd sdn. London: BMT Publications, 1597, 10610

Related topics of interest

Hrhythmias (p. 353

Crapotic congenital heart disease (po 104)
Heart murmurs {p. 194}

Sheoscic (. 344}
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HEART MURMURS

Hean murmurs are commanly heard duning childbood partecularly sehen the cheld ie pyrexial
and tachycardic. Most are innocent flow muarmors and the child should be re-examined when
well to engure that the murmor resclves. 17 the murmur persists, features such as a loud,
long, or diastolic murmuar, & thell, or abnormal heart sounds seggest underdying congesital
heart disease (CHIV). A murmor that is eoft, short, systolic, ard varies with the positica of
the child is E'I:.EI:.I o b innocesd. A venous hom 15 o contimeous maurmae hest heard n the
g.rp'ml:L-m.'il:nhr region which vanes with the position of the child.

Assessment of a child with a heart murmur
History Important aspecis of the lstary inchudse:

Known predisposing factors, e.g. intercurcest illness,
premacuricy, Dowmn's sylaeme,

« Family histony of iiness, o g maternal diabeses, Marfan's

syndrome,

Previous chikl with CHI? - the risk of a subssguent chikl
being affectel is increased three times.

Sympeoms such ad poor Teeding, swealing, lailure 1o
thrive, hypercyanetic speis,

Fxomination Ay chibd with a heart marmar should be camefully examined
widli particolar stteption to tbe following feabores:
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Presence or absence of cysnosis (see also related 1opic
Cyanatic congenital hoart disease, p, 1044,
Character and timirg of the murmar (sile,
syawolicidissolic, ludsail, trillheavel
Abnormal hean sounds, ¢.g.

the second sownd (51) is wwally single in cyanotic

CHI.

fined splitting of 52 suggests an atnal sapral defect,

a loud pulmonary component of 82 1s assoczated wath

pulmonary hyperneaszion,

an ejection click may be heard in acrtic stencdis.
Evidence of hean failure {tachycardia. ll:h}lpm:uu.
hapatomegaly, swedling) — see relaied topic Heart failure
{p. 195
Presence of dysmaosphic featares (g Tumner's syndrome,
Moonan's symdrome).
Presence of non-cardiac anomalies. a.g. cleft lip and
palate, renal tract abnermalities, limb abrormalities.
Evidence of poor growth = the height, weight and heasd
circumbersnce should he plored on a growih chart,



Investigations

A child with an innocent sounding murmur who has 6o
associated problems (swch as failure 1o theive, dysmorphic
features) does not usually reguire any investigations, 1T
congenital heart disease is suspectad, investigations may
include CER, ECG, transcutanesis oxygen saturation,
hyperoeia test and karyotype. Beferral to o cardiclogist for
further investigalion (e.g. echacardivgram, cardiac
calthaterizaton) may be considersd il thate investigations are
abrormal of i the child iz symplomatic,

Congenital heart disease

Congendtal heart disease (CHDY is the commonest serions congenital abnormality secuming
in 3 per 1000 live binhs; |0-15% have an associaed nom-cardine anormaly. Acyanotc
besions pecoent for the majority of defects (more than 0% ) amd early death s upcommon.
Cyanotic besions accoum? for only about 25% of CHD cases, but many aré life-threatening in
the first few weeks of life. Even with surgéry, 15-20% of these affected wall die m the first

vear of life,
Acliology

Cvmplbcations

Acyanotic congendtal
heart defecls

»  Idbopathee  multifactonal inhentasce.

®  Chromosomal abpommalites
% of children with Down's syndromé have candise
defects (particularly sepral defects),
1% of girls with Tumer's syndrome have coarclation
Carchae defects sre common in trisomy 18 (Edwand®s),
trisomy 13 {Pataa®s), and X2g-.

Teratogens, .z congenital nubella alcohal.

blsternal conditions, a.g. diabetes,

Simgle geme defects, e g Marfon's, Moonan's,

Associated conditicns, eg. Comelia de Lange syndrome

(V5D

Heart failure.

Failure i thrive,

Asrhythmias.

Subacute bacterinl endocarditis {58E),

Sudden death.

Pulmonary hypemension,

Polvoyibaemia. thromboembolic events and hypercyanotic
spells incyanotic CHI,

*® W B W @ # W

I, Venrricular sepral defect (VEDL This is the commaoneel
heart defect and it wsuaily presenis with an asymptomatic
muarmur. The mermur may not be heard at binh bul becomes
audible over the first few weeks of life as e puimonary
vascular resistance falls and lef o right shunting 1krough the
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defect inersasas. Larger defects may present with heart
failure as shunting increases. The murmur is typically pan-
systolie, loadest at the lowss left sternal edge, and ofien
adsosimed with a thrill. More than 50% cloge spantaneoushy,
Progreasive shorening of the muemmur and an increasingly
loud pulmonary component of the Ind heart sound ore
evidence of pulmonary hypemension, which may develop if
th bisft vo right shamt is large. Eventual reversal of the shoen

leads o cyvamnsis (Eiscnmenger syndome).

o CXR - normal, or cardiomegaly and pulmonary plethor,
« EBCG - normal, or biventricular hyperlrophy, RVH
incresses as pulmonary byperiension develops.

2. Arral sepial defect (ASDH, An ASD usually presents with
an asymptomalic ejection systalic murmur in the pulmonary
arca with fixed splitting of the second beart sound, This
murmar is due to increased flow over he pulmonary valve
arul there may be a diastolc murmor in e oriouspid area.
Spentaneniss closire 15 very unisual and surgical closure is
usually required. Pulmonary hyperension or hear Failares
may develop in adule life. SBE = very rare. The majornty are
secundum defects due to failure of closure of the foramen
ovale, Primem defects are doe to failore of development of
sEpham primom

o CTXR — aormal, or cardlomegaly with prominent righe
atrium ard pulmosary amenics.
e ECG — left axis deviation in pnmem defects.
pormal or right axis deviation in secusdum
defects.
mcomplese right bandls branch Mock.

I Arovertricular sepeal defect (AVEDL Adso known as an
atrioventricular canal defect or endocardial cushion defect,
this defect o particularly assecised with Down's syndrome
but it may pocur 35 an isolated defect, Complatz or partial
absenca of the septum at the atrioventriculsr junction is
associnied with ahmormalities of the atrioventricular valves.
Failure fo thrive, heant fulure and repested chest infedions
are commen, There is usually & pan-systolic murmuar st the
lower left sternal edge with a palpable theill. A systolic
mirmar at the apex with radiation (o the axifla will be hesrd
in the presence of mitral regurgitation. A mid-diastolic
murmur may alse be heard representing excessive fMow
across the ncuspid valve.



Munagement of a child
with acyanotic CHD

¢ CKR - canlivmegaly, pulmonary plechora.

# ECO = left axis deviation prodecing & superior axls,
prolonged PR interval, partial right buandle branch block,
RBVH with or withoun LVH,

4, Pulmonary stenosis (P5). This presents with an
wymplomatic ejection systolic murmur is the pulmonary
area, radiating o the back and ofien associated with & thrall,
The second beart sound i mormal (cf. ASD).

# CXR - normal. or post stenofic dilatation of the
pulmonary arery,
& ECG - RVH increases with severity,

3, Aarrie stenesiz (AS). A5 often presents with an
ssymplomatic murmur, bat if severs, can cause hean failure
or sudden death. Thers is an ejection systolic muemur in the
soribe drea radisting to the carotids, An epection click may be
heard.

s XK - normal, or post stenotic dilatation of the aona.
o EBECG - LVH and LV stram increasss with sevenity,

fi, Patens ductus arterious (POAL Clasically descrbed as
causing 2 coptinuous machinery murmur which extends
ihrough systobe and the second hean sound oo diastole. T =
best heard under the k=fi clavicle and radiates through to the
back. The peripheral pulses are Full and coliapsing, with
easily palpable fool pulses. It is common in prematune
infanis who may present with heam failse. In older children
it i5 wsaally ssympéomatic,

# CXE —normal unless very large befi to right shunt.
@ BOGG -asCXR.

7. Coarctation of the aorta. Coarclation usually presents
with hypertension in the arms, with or without hean failune
but occasionally it presents simply with an ssympiomatic
sysiolic murmur. This murmur mey be due o flow through
the coarcttion or throogh collaterals, or it may be due io an
assaciated VEDL

{. Medical. The majority of children with asymplomatic
murmurs do not require any specafic inealmenl. They should
be moniiored Tor signs of failure (o thrive, veplficular
hypertrophy, hearl Tailure amd pulmonary Ry periension,
Parenis should be advized about antiblotic prophylaxis
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against SBE, and about the importance of immunizatioas.
Mast children will limit their own exercise and the anly
condition in which srenoous exercise chould be avaided is
maderade 1o severe rtd stanoses due Lo the nsk of sedden
death. Adequate nutrition is imporiant particularly if the
child iz in heart failure as calorie requirements will be
prvcreased,

2. Surgical. Sepla.il defects which will not close
spantancously ane closed sargically, Reductiom of pelnsnary
blood Mow by pu]m:ﬂ:lrj artery h;ldjnu; 15 SOmElimes
necessary with lerge defects o reduce symptoms of heart
failure and o prevent the development of pulmonary
hypertension. The defect is then repaired al a second
operilicn months 1o several veors laver, when the child is
bigger.

If cwiflew obstruction {e.g. AS, P5S, coarctation) is
marksd with increasing veniricular hyperirophy or heant
failurz, repeir is indicated. Balloon angicplasty is becoming
increasingly anu'lu, puﬁ:u'lar]}' fiar coarctation, but the
obatrsction often recars.

Related topics of interest

Cyanodic congenital heart disease (p, 104)

Heam failure {p, 190}
Hypertension (p. 199)
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HYPERTENSION

Blood pressure increases with sge ard there is no precise definibon of hypertension, but a
child with a blood pressure greater than the 951h centile for age may be considered to have
significant hypertepsion. Severs hypenension bas been defined as a blood pressure greater
ihan the 90th centile for age, Hypenension shoeld not be diggnosed until an abnomal biood
pressune has been confirmed on several occasions. Mild, ssymplomatic hypertension,
particularly in older children, is wsually primary or essential, These children may be at
increased risk of ischagmic heart disease and cercbrovascular disease in adult life. The
maparity of children with severs svmplomatic hypertension have an underlving cause, most
coummenly renal parenchymal disease.

Froblems e Hean fallore.
s Acule hyperiensive encephalopathy.
o Increased glsk of ischagmic hean disease and
cercbrovascular disease in adult life.

Aetbndogy 1. Primary fessenrial]

1. Secondary

(n} Renal (#5% of secondary by pertension)

s Chronic GMM.

s Relhix nephropathy.

s Hasmolytic uraemic symdsome,

() Vascular

& Coaretation of the aora,

« Ronal afery stenogis,

& Fenal vein thrombosis

(e} Endocnne

e Cuthing’s syndrome,

= Primary hyperaldoseronism (Conn's),

= Congenital adrenal by perplasia,

s MNeurablastoma

(d) Qaher

»  Intracramial mmedrn,

+ Post head injury (cercbral cedema, intracranial
ksemorhags).

= [dugs, e.g seroids

# Ln:mipn-:'l:nﬂin.g.

e Porphyria.

Clinbcal fentures Hypericnsion is often asympiomatic and delected only on
roufine cxamination, Biood pressiune measurément i8 an
esselin] pan of the examination of any child with renal,
cardiic or endoorine disesse, Three or more resdings shoold
be taken with a cuff whose bladder width @5 at lesst 75% of
thie upper arm bength. A cuff that is too small will give a
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Imvestipation

Manzgement

Acute hypertensive
encephalopathy

200 HYPERTEMNSION

spurisusly elevated blsod pressure. In infants and small
children the Doppler miethod is recommendad,

There may be o history of genitourinary symproms
suggesting a renal cause. The child should be examined for
evidence of abdominal masses, endocrine discasze,
coarclation, renal bruits {renal amesy stenosis), raised
infracranisl pressure snd Turner's syndrome.

Coarctation pretents with hypertension in the arms, with
ar withoul heart failurs. Absent femoral pulses or radio-
femoral delay may be the only signs, or a syswolic murmsr
may be heard. The CXR may show cardiomegaly b s ofien
normal. Bl notching dee w0 collmerals is sometimes seen in
older childnen. Left vemtricular hyperrophy and optic fumdi
clanpes develop in long-sanding hyperension. Sympioms
only occur as a resuly of she complicatdons of hypenenslon
i reised intrmcranial pressurs {vomiting, hesdaches, visal
dizturbance, seizures) or left ventricular failure (cyspnoes,
cpaph), Facial palsy is an uneominon preseming Geaturs,

Urinalysis aned urine culure,

U&E and creatinine,

Renal imaging (U8, isofope scanningh,

Urnary catecholamines (VA HV AL

Ohher tests. Depending on history, examination and
preliminary laboratory findings. =g plasma renim and
aldosterons, cortisol, abdominal angiography, brain
imaging

Al petients with essentisl bypenension should be advised sot
o smoke, and (o loes weight if obese. Girls should be advised
apainst using the contraceptive pill. If the hypertznsion is
secondary, it may be possible o freai the cause (e.g. repair of
coarclalinn, reliel of repal artery stenogis). IF borderline, 1he
hypeenslon should be monbored and degg restinent may
niot bie necessary. If the Moed prassure is undoubtedly high or
il there are signs or sympioms the hypertension should be
treated with hypotensive drugs (divretics, beta-blockers,
vasodElames, angiclensin-converting enzyme inhibilors),

- & & B @&

Acute hyperemsion 5 most commonly seen b gloemsenlcnephriis,
hazmalytic uraemic syndrome or following a bead injury.
Encephalopathy may rapidly develop. with vomiting,
headaches, nerological signs (e.g. visual sympioms, facial
palsy), impaired conscinuiness and seizures. It is an
emergency requiring comrolled blood pressure reduction
with i.v. sodivm nitroprusside or Bbetalol



Further reading

Deal JE, Barrair T™, Dillon MJ. Management of hypenensive emergencies. Archives af
Dizease in Childhood, 1992, 67 1085-91,

de Swieg M, Ddllon MY, Littler W er al. Measurement of blood pressure in children.
Recommendations of & working party of the British Hyperiension Society. Hrifish
Medical Jonma!, 198%; 199: 497,

Report of the Second Task Force on Blood Pressore Control in Children, Pediamrice, 1987;
T =25,

Related topics of interest

Adranal digordens (p. 23]
Cora (g B9
Glererulonephritia (p. 164)
Hizar mywrmurs (p. 194)
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HYPOGLYCAEMIA

Bleod phecose concentration is normally maintained within narow limits by homecstatic
regulation of ghacase production and utilization, Hypoglycaemia is a common problem in the
newbern pericd, being particularky associated with prematurity and small sizz. It is less
common in infancy and childhood, bt may be the frst indication of metabolic or endocrine
dysfunction. The exact incidesce is difficull to asceriain as there i no consensas over the
definition of hypoglyvcasmia, with glucoss concentrations ranging from < 1 mmoll 1o < 4
mmal] in various lextbooks. Repeated hypoglyceemia i a recoprizsd cause of neurolegical
damage, bul the level al which this occurs is unclear. Asymplomatic hypoglycaemia has bezn
associated with abnormal sensory evoked responses at levels below 2.6 mmol/L

Clinical Fratures
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Hypoglycacmia may result from either inodequate glicese
producticn or CRCERLIVE plucos: consamption. In the seenatal
period this may be transienl or persisienl.

I Nesneral period and mfaacy

{er) Trarslenr

# Decreased production. Poor orel intake, prematurity, small
for dates,

®  Increased whilization. Hyperinsolinism (infant of & divhetic
mpleer, cleses disease, maternal beta-hlocker therapy),
idiopathic).

# Hoth decreased production and increased wilizaton. Feal
distress, hypothermia, sepsis. cyanotic CHIL

(b Persisrens

# Décrensed production. Inbom erors of metabolism (e.g.
glycogen stodage disorders, faty acid oxidation defecis),
hormone deficiencies (e.g. hvpopltuitaeisem, adrenal
insufficiency ).

# [Increased wilization. Hyperinsulinism {nesidioblastosis,
Beckwith-Wisdemann syndrome)

2. Childhead

« Decreased production. Liver discase (e.g. Beye's
svmdrome), toxing (e.g. alcobol), hormone deficiencies
(e growth hormone, conisel), ketotic hypoglycesmia
(accelerated siarvagion)

# Incressed wiilization. Hypesinsulinism (islet cel] tumonsr,
expgenoos insulin excess in disbeizs mellitus).

Symproms occur as 4 resull of the lack of ghicose available
for CME metabolism and increased catecholamine secretion
in response to hypoglycsemia: In the neanatal period foatunes
include irritability, jitteriness, apnoea, hypotoniz and
Covm I, alhough many infants are asymptomatic, In the



Transient neonutal

Persistent
hyperinsulinism

Investigation of
hypoglycasmia

older child feabares inchede lack of encrgy, iremor, headache,
hunger, pallor, sweating, tachycardia, mental confusion,
visual digturbance, behaviournl abnormalities, eslzires and
comi. Hypoglyeaemia in childhood wsually oceuss afler o fast
{z.g. overnight}, bat hyperinsuliniam may precipitate
hypoglycoemia ofier meals. Features such s hepatamegaly,
cutaracts and metsbolic acidosis suggest an inbom ertor of
metabolism, Short stature, micropenis or clectralyte
disturbances suggest an endocrine disorder,

Infants who are small For gestational age (SGA) have redaced
glyeogen stores which are mpidly used wp after birth, and the
blood glucose will fall over the first few hours of life. The
risk of hypoglyciemia recedes once oral feeding is fully
eslablished, bt ibere arg & group of underweight children,
particalarly under the age of 3 years, who remain prone lo
ketotic hypoglycaemia owing 1o reduced glucongogenic
reserve. Premature infapts are vulnerable 10 hypoglycaemia
because of thelr limited glycogen reserves and immaturity of
the gluconeogenic and glycogenolytic pathways. Binth
asphyxia leads 1o depletion of glycogen reserves as a result of
calecholamine and glucagen rélease. There may also be
transient hypermsulinism due (o pancreilic ischaemia

The rarssent hyperinsulinigm of the infant of a diabenic
mather usually resolves within e firg wesk of life. The
]l:fpeﬁn.tuli.'lﬁ_tm of Beckwilli-Wisdemann syrcnome may be
transient of prolonged, occasionally persisting inlo sdalr life.

Apatomical abnormalities of the pancreas (nesidioblastosis
and islet cell adenomas) are the commonest causes of
profonged severe hypoglycnemia in infancy, Infanis with
nesidioblastons are large for geststional age (LGA) and look
similar o anfants of diabetic mothers at birth,
Hyperinsulinism is due 1o inappropriate pancreatic endocrine
development, resufing in an excess of B-oslls.

It 15 vital that investgations ans pesformed when the child is
by poglycasmis.

o Hiood glucose,

o Blood insulin. If high or normal despite hypoghycaemia,
thds confiems hyperinsulinism.

& Urinary ketones. Hyperinsulinism causes non-ketodic
hypoglycasmin. Hypoglvcasmia with kedozis is & feature
of hormone and engyme deficiencies,

# Other investigations as indicated {g.g. growth hormone,
cortisnl, aming acids, free fairy aclds, leciate) for
metabolic disorders or koemone deficiencies,
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Management i. Oral carbohydrare, Monitoring of blood glucose in high-
risk nepnales (small for gestatioral ape, infants of dizbeic
mothers, etc. b and early inmoduction of feeds may avoid the
need for v, dextrose.

2 Intravenous dextrose, Glocese utilization in normal
infants is 5-7 mg/kg/min and in adubis i 2 mgfkgdmin, A
child who needs more than these levels o maincain Blood
glucose has hypoplycacmia due to excessive arilization.
Levels of 15-20 mg/kg/min are frequently needed 10
mainigin normoglycaemia in the presence of kyperinsulinism,

A Glucagon. Can be given Istramuscolarly or
subcotaneously if Ly, access s difficult. Tt is useful
diaberics who are unable 1o 1ake corbohydmte orally, bat in
other conditions it may lead e rebound hypoglyeasmia by
stimulading hype rinsulmizm.

4. Digroxide. Inhibits glocose-stimulsted insalin pelewse and
is pedentiated by simeltanesus administration of a thiazide
diureic, It may be sufficient to contral hypoglvoaemia in
Beckwith-Wiedamann syndrome.

5. Somatorfatin long-acting analogues. May be useful in
nesidioblasioais.

ti, Swrgery. Partial or total pancresieciomy may be indicated
for nesuEoblastosis and insulinoma

¥ Specific treatmenids, e.g. hormone replacement, dictary
managemsenl of inbom emors of metabolism.

Further reading

Hawdon JM, Ward Platt MP, Aynsley-Cireen A, Prevention and maragement of neonatal
hypoglycaemin. Archives of Disease in Childboad, 1993; T0: Fal-ad,

Kah THHG, avnsiey-Green A, Tarhit M, Eyre JA. Neural dysfunction during
hypoglyveasmia. Archiver af Disease in Childhood, 1988; 63 13838,

LaFranchi 8. Hypoplyeermia in infancy and childhood, In: Mahoney CP, ed. Pediatric and
Adalercent Endocringlegr. Pediatric Clinics of Nawth Amevicg, 1587; 34404): 261-8L

Lucas A Morley R, Cole T1. Adverse neurcdevelopmental outcome of maderie neonatal
hypoglycaemia. Bririgh Medical Jowrnal, 1985, 297: 13044,
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Related topics of interest

Drabetes mellious (p. 109
Semall for dates, large for dates {p. 352)
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IMMUNIZATION

Imvmunkzation may be schicved sctively or passively. Active immundzetion is the basis of
the routing childhood vaccinsiion programme, using inactivated or live anenvared organisma
or their products 1o stimudate sntibody productien. Protestion by actively produced antibody
or aninoxin will then last for months or years, with becster doses reinforcing immunity,
Pagsive immunity is achieved by the injection of humen immuncglobuling providing
immediare, but enly temporary projection.

Routine vaccination of children ensures the best pessible protection from senious
infectious disease, but relies on a positive, well-informed approach by all health care
workers to achieve optimum resulis.

UK routine veccination The Depurl.rncp.t af Health have & siapdard immanization
progromme [ 1996) programme cutlined below.

o Diphtheris, etanus, perrussis (OTP), Hib and oral polio
vaccings are given at ¥ months, 3 manths and 4 mosths.
This accelesated schedule was introdeced in 1990 w
follow the WHO puidelines. providing earlier protection
agninst pertissis and allowing less opportumity for inter-
current illnesses, avoiding delay in immunization.

® Messles, mumps and rubells vaceine (MMR) 15 given at
[2-15 manths {xny age above 12 months).

# [Diphtheria, etanos and pofio booster and second MME
vaccing i5 given pror to school entry, age 3-3 years,

s BOG vaccipe i given by ceriain health authorities 1o
children age 10=14 years and infant BOG is given to high
risk groups im the neomsisl period

= Adolescent booster ietanus, ow dose diphtheria and polio
given age | 3-18 years,

Contradmdicalisns o True comraindicatkns U irmmuni ation are uncommon 2l
mandzation il doubis cxist further advice should be sought from a
consulianl peediatician, public health physician or district
immupizaion co-ordinator,
Creneral conframdicabions o immunization are:

* Anacute llness {not 3 minos infecibon without pynexia) ot
the time of veccination. Delay immunizateon until well,

e A severe local reaction to o previows dose of vaccine, ie.
extensive erylhema and swelling of most of the
circumfcerence of the upper arm, or most of the
endercdateral surface of the thigh,

# A SEVEIT SYSIEMIC reaction o & previous dose of vaceine,
i.e, Faver of 39.5°C or shove within 48 hours of
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Individual vaccines

vaccination; anaphylaxis; profonged inconsolable
screaming, convulsion or encephelopathy within 72 hours
of vacciration,

# Live vaccine (polio, MMR and BCG) should not be
administzred t immunocompromised or those on high
dose steroid treatment (2 mgkg/day )

The fallowing are mar contraindications (0 immusizetion:

e Fomily history of any sdverse reaction following
T el .

o Previous history of perussis, measles, rubella or mumps
infectEon

» Prematusily. immunication should be gven ab aciual nol
corrected age.

= Swable neurobogical conditions, e.p. Down's symlrome or
cerebaal palsy.

o« Comact with an Infecikous dissase,

® Asthmn, ecaema, hay fever or “snuffles”

# Treaiment with antibiolics or locally sciing (uwopical or

inbalsd) steroid.

Child"s mother pregnant.

Child biebng breast fimd.

History of jaundice after .

Child under o cenain welghs.

Civer the age recommended in immunizsion schedulbe.

‘Beplacement’ corticosteroids, e.g, congeniial sdrenal

h:,rp:rplan'a.

{. Peérmpssiy. Pertussis ls a killed vaccine given in
combination with diphtheria, tetams and moae recently also
Hib. Children with o hisiory of febrile fits or a family hisiory
of epilepsy can safely be immunized, after counselling and
reassuring the parenls sccardingly,

Immunization for children whith uncemain or evolving
pevrological conditions may need carefil discassion with the
consuliant pasdiatrician, vaccination may be deferrsd or
acellular penussis vaccing offered

2. MMRE This combased vaccing of 1ive afenuated measbes,
rirnps and rubella showld be given imespective of a previous
history of the three ilnesses. Specific commindications ane:

« Immunosappression secondary to disease or drogs,
including high dose steraids,

& Immumigation with another live vaccine (usually BOG) in
the previous 3 wesks.
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falMMEBE and egg allergy: MMEB was previoasly
contracndicated for those with egg allergy. There i now
inereasing evidence that MME vaceine can safely be
givan oo a chald who kas had previous anaphylaxis 1o ege.
If there 15 concern, pasdistrc advice shoulbd be sought ard
the vascine given 45 aday caze in bospital,

{BiSecond MME: A second dose of MME prior 1o schoal
aatey was intmaduced in 1996, The aim is 1o prevendt
reaccumalation of safficiently susceptible children 1o
sustain & fulure epidemic. Schoolginl single ruballa
vascchision has now been discontinued.

3. Haesmophilir influenza fpe b (Hib) The Hib becterium
is gn imporiant cowse of marbidiy and moralyy affecting
primadily the pre-school age proup, cavsing meningilis,
epiglotritis and septicaemia. Rooting vaceination wag
introduced in the UK in 199293, leading 10 3 dramatic
decline in reported cases of invasive disssse. Hib vaccine
can be combined with DTP wvaecine and given as one
injection

4. Polis. Live oral polio vaccime 18 routinely used in the UE,
and contains live attenwated siraing of polie vaceine.
Inactivated polle vaccine iz availoble a8 an Inteamuseular
preparaiton, for those children in whom live vaccine is
contraindicaied. Sympioms of diarrhoea and vomiting are
coptraindications.

5 BCG. In semains natienal policy o immunizc
schoolehildren between apes of 10 and 14 yvears apainst
tuberculosis, in addition o selective immunization of babics
and children in high risk groups. Notifications of
tuherculasis were an the decline unh] 1987, since which bims
there has been a slow incréase in repored cases. Incidence
warias widely between geographical areas and ethnie grops
and ig gensrally higher in inner city aneas and in groups of
populstions originating from high risk arens (Indian sub-
conin=nl and Africa)

& Oher vaccines, Certxin vaccines are recommended for
high risk groups or for foreign travel. These include
influenza, pnoumgcocces, hepatitis A, hepatttis B,
meningoeoccus groups & and ¢ and yphoid {see Further

reading).



Vaccine coniroversies From time 16 time controversy is raised reganding the safety
of waccines, especially when an alieration is mads to the
immunpiration schedule. True severs sdverts reactions 1o
waccings are rare, As yel there is no clinically proven
evidence 1o support the alleged fink of MMRE vaccine with
Crobn's diseass or agtism, Health professionals must aim 0
promole the positive public health aspects of vaccination.
Praviding adequate information 10 parends enables them
by muake a0 informed decision regarding vaccination for their
child

Further reading

Campbell AGM, MNew vaccines on the harizon, Curreal Poediarries, 1995, 51 140-2.
Drepanment of Health, mmisisanion agains fnfechions Diseare. London: HMSO, 1996,

Related topics of interest

Meningitis and encephalitis (p, 265)
Rashes and blisters (p. 337)
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IMMUNODEFICIENCY

Recament minor infections are very common dunng early childhood due to increasing
coniact with other children and immatority of the immune response However,
immunadeficiency should be considered if infections sre unesually frequent or severs, are
e b unusesl nrg]ni:rm:. or are assocised with fanbure to thrve Immmdeﬁ:'m‘l::.l may he
congenital or |-|:|:|uin:|:] [e.g- HIV infection, drogs). Apar from selective IgA deficiency.
congenilal mmunodeficiency disordars are rare. Trangdent hypogammaglobalinaemia may
ooour during infancy due to delayed mataration of immunoglobulin production. Spontancous
recovery ocours within the first 12218 manths of life.

Aetilogy I

Cargenital

Artibady deficiency idefect of humoral tmmunity) &g, X-
linked agammagiohulinaemia, IgG subclass deficiency,
sclective IgA deficiency. Chroric simopulmonary
infections, meningitis, scpticaemia and osteomyelitis
caused by encapsulated bacteria! pathogens
(Prewmococcus, Haemophilus) ars comman,

Defects of cell-mediated immunity, &g, DiGeorge
syndrome, Wiskott=Aldrich syndrome, Nezebol syndrome,
ataxia telangieciasia, These are less comman than defects
of antthedy production. Fusgal, viral (CMY, adenovirus),
parasitic, mycebacterial sand opportunistic {e.g.
Prewmocystis carmif) infections ane typical.

Phagocyte dysfunction, e.g chronic granulomatous
disense, Job syndrome, Chediak-Higashi syndrome,
evchical neutropernan. A large nomber of phagocyie defocts
have been described. Staphylococeal and fungal infections
commonly affect the skin, mucows membrenes, Bver and
bone cawmsing suppurative  |ymphadenopathy,
astzomyelitis, hepatic abscesses and purnlest skin lesions,
Defects of complement function, e.g. C3 deficiency (leads
to severe pyogenic Infections), ChC7.CR deficiency
(assaciated with recwrrert Neisserial infection )
Combined defects of humoral and cell-mediated

immunity, g, severe combined immunodeficiency
{5CIDY.

. Acguired

Infection {HIV ).

o [hugs, e steroids. chemotherapy — mainly affect cell
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Investigation of suspected

General managenment
of & child with
immuneede ficiency

& Immunoglobulin loss, e.g. protein-losing enteropathy,
nephrotic syndrame.

s Urasinia.

»  Malfidieitog,

e Splenectomy - especially profe to infection with

eficapsulaed orgamsms.

Some investigabions are readily available, but othess are only
performed in specialized laboratorses. Discussion with a
paediatric immunologist in complex cases will help the
clivdcian decide which invesiigations re approprisie.

= FBC, film - Iymphopenia typical in SCID, nestropenia in
LBebavachman syndrome, eyclical neutropenia,

e Microbiclogy to Wentafy parssitic, bactzmal, fungal and
viral pathopens:

& [mmuncghohelin levels (otal and Tgl subclasses)

s Complemend levels

¢ Specific antibody measurement, &g 1o immonizaion
antigens (fetlanos loxsd, Hibd or blood prowp antigens
[ischasmagglulining),

o HIV seralogy.

o Lymphocyle numbers and function eus, eg. CAOCDE
ratiog, nitrogen phytohacmagglotingn test which measures
T-c2l proliferaton

¢ Tests of chemotaxis and opsonization, c.g, nitroblue
letrazolium dye reduction p2st is an in viro measure of
granulacyle funcan,

b Trear infections prompaly with narmow-specirum agens
whenever possible, tngether with physictherapy for chest
infections.

2. Prophylacric arnibioncs may increase (he rsk of resistam
prganisms, bui arc aseful in some patients, e g. colrimoazole
i prevent Prgwmeecyins carlall preomonia (FCP) n those
with ATDE,

1. Pooled heevan memnroglobelin infusions may be ghen o
patients with antibody deficiency every 2-4 weeks depending
on serum levels and clinical response. Copsider giving
immunoglobulin in other immunedeficencies if in contact
with chickenpox {zoster immune glot=ilin with or withowt
acyclovir] or measkes,
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4, Aveid live vaccines particalacly in those with cell-
mediated immunodeficiencs.

5 Irradiate Blood producks befors iransfusion b prevent
graft-verius-host disesse in cellular immunadaliciency.

t, Human recompingar inrerferen has boen used (o
improve phagocyte bactericidol activity in some disorders.
Granulocyte colony stimulating facior may be helpful in
newtropenia, e.g, pest-chemotherapy.

7, Bome marrew franspianiation is the iregiment of choice
fow patients with SCIT or DiGeorge symdrome,

&, Detection of carriers and prematal dizgeesis 15 available
Tt some disorders

Specific conditions I, Selecoive fgA deficiency. This is by Far th2 most common
immumadeficiency (incidence spproximataly 1 in 500 of the
poplaiond. Many patients are asyvimpiomatie, bul theme B
an increased incidence of associated IgG subclass
deficiensy and astoimmune discases. Sympioms include
recurrent oditis media and chest infections which should be
treated with antibiotics with or without phvsio. In severe
cases immunoglobulin infusions may be considersd,

2. Igls sebelass defrerency. There are four [pl subelasses,
IgGl and 3 fix complement ard are involved in the probein
antigen response {e.g toxoids). Igl2 is involved in the
carbohydrate antigen response (e.g. encapsulated Hib,
preumochccus), Tpld is less well characterized. 1562
deficiency 13 the commoses) in childhood, U normally
acoounts for —25% of the otal serum [0 and deficiency s
three times more common in boys than girls. Presenting
features inclieds recurtenl sevens upper repiratory trac
infections (otitis media, sinusitis, tonsillitis),
bronchopulmonary infections, bronchieciasis, and severe
aopy {associated paricularly with IgG3 deficiency).

3, X-linked agammaglobulinaemia' (Bruton type). This is &
rarz condilion due 10 & matation in the cytoplasmic signal
trensducing molecule on the long arm of the X
chromosome, Affecied males are wsually asympomatic
urlil the age of aboat &5 months as placensally trarsferred
immunoglobulins provide protection. Presenting Featarcs
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mclede recurrent propenic infections. chronis lung disease,
dinrrhoea, or falure to thrive. Levels of circolating B cells
and immunoglohaline A, M, G and D are abeent o low.
Antibndy response to previous immunizations i= absent.
Trestment iz with immunogloebalin infusion: and prompt
treatment of infections

4, Severe combined ivumadeficiency. There is fallune of
both cellular and homom! immusity, nheriance may be
aulesomal or K-linked recessive. Presemation with diamhoea,
failure o thrive, preumonia and mucocutancous candidiasis
occars in he first few menths of life. There may be 8 famdly
history of an uneaplained infant death, Grafi-versus-hos
disease may be riggered by bleod translesiens or by
rransplacental passage of matemal Iymphocyies. Lymphoid
bypoplaska with absent thymus and sonsils is a feature, Some
infanis can be shown e have abnormalitbes of ademedine
deaminase epzyme actiwity, ond enzyme replecemeat with
bovine exiracied enzyme can be helpful, Bone marmow
tramsplaniation provides the only cume,

5. DiGieorge sysdrome. T-cell dysfunction is associated with
congenital hear diszase (paricularly interrupted acetic arch),
thymic aplasia, hypocalcaemiz (due to absent parathyroid
glands), and sbnormal Facies,

6, Wiskorn-Aldrich syrdrame, X-linked recessive condition
in which |ymphopenia and defective T-cell funcrion are
associnbed which eczema and thrombocyioperda. Levels of
IzgA amd IgE are usually roised, with low IgM and normal
Iz3, The majority die of overshelming sepsis in childhood
ahthough bore marrow ransplantation may affer a cure,

L Chronic gronmlomarons dizease. The first of the
rewtraphil dysfuncion disorders to be described. Bois an X-
linked recessive condition in which meutrophils can engulf
bacteria normally but ars wnable to produce antimicrobial
oxidam factors to kill them. The white cell count and
immunoglobulin levels are nosmal. 1 i diagnosed by the
mitroblue etrazodivm dye reduction test.

i Acquired immvnsdeficiency syadrome (AIDSL Thiz
resulte from infection with the human immmadeficiency
virus {HIV) Transmission may be parsnieral (from infected
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hlood peoduces, v, diog abuse), vertical (from an infecied
muather), or sexual (hetersexual, homosexual. sexnsl shuswe).
The tatent pericd between nfection and symploms iz longer
for parenterally scquired infection than for these who are
vertically infected, Owver 75% of those who are verlically
infected will have symptoms by the age of 2 years,
Presentation may be with severe recurrent infections, failure
to thrive, opportunistic infections (2.p. PCP), HIV
encephalopathy, lymphocytic interstitial pneemoenitis {a
slowly progressive chronic lung diseasel, or malignancy (e.g2.
Iymphomas, Kaposi's sarcoma rare in children), Diagnosis
may be difficult in the first year of life due to persistence of
matemal antibedies, PCR i detect and amplify HIV gznetic
material, hi.lh levels of IgG, Ighi. and IgA, and low CDd
numbers with reversed CO4:CDE subsels may be helpful
dizgnosic mhcalors. Management involves the prevention
and early aggressive ireamant of infections, PCP prophylaxis
with cotrimoxazole or nchulized pentamidine, and specific
aptirsteoviral oreatments, ¢.g AZT (3-azido-3'-

deooythymidine),
Further reading

Gibb D, Mewell ML. HIV infection in children. Archives of Direase i Childbood, 1992; 6T
13841

Haeney M. Clinical aspects of antibody deficiency, Hospital Updare. Febroary 1990;
122134,

Roberton 1. Basic investigation of children with recumrent imfectbons. Crorrenr Paediatrics,
1993 3 (1) 65,

Sharland M, Gibb D, Tudor-Williams G, Wallers 5, Novelli V. Pasdiainic HIV mfection.
Archives af Disearne in Oildvond. 1997; Th: 2836,

Swrobel 5. Nopmalignant disorders of lymphocyres: primary and scquired immunodzficiency
diseases, Im: Lilleyman IS, Hann 1M, eds. Paediarric Haemaiofogy. BEdinbargh: Churchill
Livingsbane, [993; 273-327.

Related topics of interest
Failure ta thrive {p. 138)

Immunization (p. 206)
Lumps i the neck (p, 251)
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INBORN ERRORS OF METABOLISM

An errar may occur in amy metabolic pathway due to a genetically inherited enzyme defect,
A characteristic phenotype results and many of the defects can now be idengified by enzyme
pssays or by DNA technology. Most are recessively inherited and the majority are
uncommon, but they may cause severe neurcdogical impairment and are often fatal. As
enzymic deficiency resulis in crgan damage by

o accumubation of the enzyme subsirate, ¢.g. hyperphenylalminaemia in phenylketomna
{FEL, ghycogen due o defecis of the glycogen degrdation pathway,

e overpreduciion of wiher metzbolites by metabelism of the subsirate wia aliernative
pathways, e.g. menbolic acikdosis and hyperammonaemia in urea cycle disorders.

e lack of production of the normal metaboliles, e.g. hypoglycasmia in disorders of faiy
acid vaidation,

Treatment by induction of endyme activily, biochermical correction with special diets, or
bone marrow of argan (.2, liver) transplantation may bmprove symproms and allow noamal
development in some cases, [dentification of the defect is importam not only Tos Irealmen,
kit alse for genetic counselling.

Presentation Metabolic disorders can present at any ags. Most being
inherited as sutosomal recessive conditions, they are mons
commaon in :unsqngninﬁnus marriages, There may be o
famaly history of the condition or a history of o previous
stilibarth or anfant death. Chiset may be malious {falune o
thrive, developmental delay) or soute (hypoglyeaamia, fits,

encephalopathy}

I, Meonatal perled and eacly fnfamcy, Typical presenting
featares inzhude:

v Acule encephalopathy (hypotonia, drowsiness, fits,
vomiing, hypoplycsemia, ard metabolic acidosis). These
infants are often initially thought 1o be seplicaemic.
Symptoms improve on stopping Feeds and giving i.v,
Muids, but worsen again on reindroduction of feeds.

¢ Sudden unexpected infant death,

o Failure 1o thrive.

e Prolonged jaundice. Galactosaemia presents with
hypoglycazmia, cataracts, paundice and moderate bo sevens
liver disease in the necnatnl period. 10is due 0 galacinge.
I-phosphate wridyl rapsferass (GIFLUT) deficlency. Linins
12508 positive for reducing sugars (Clinktest) but negative
For glucose (Clindstix). Treatment s with a lactose and
galactose-free diet. [t &5 a rare condition (incidence < | in
S (0HD live births),
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= Dwamorphic features, e.g. Zeliwsger syndrome - a
pemxisomal disprder causing typleal crankofacial features,
fis, hypotonkn, hepatomegaly,

» Colarsces.

w Peculior smell. Discrders of the metabolism of branched
chain amino acids {leacine, isolewcine, and valine) present
with metabalic acidosis and charactenstic excretion of
urinary orgenic acids (organic acidura), some of which
have distimclive cdours, &g mapls symup unne discase,

a [Detected by scresning. Phenylketorunia hes an incidence
of about | in [0 00 brths and  neonatal screening is
routinely perfermed in the UK (Guthrie lest)
Phenylalanine accomulates due to absent phanylalanine
hydroxylase aclivity, Thas hos earty adverse effects on the
developing TNS leading 10 severe mental retardation.
Affected children are typically fair-haired, bloe-eyed and
aflen have sczema. Treatment with a kbw phenylalanine
diet can prevest mental retarcation if commenced in the
first 2-3 woakes of Life.

2 Larer infancy and childhoed

s Episodic vomiting, lethargy, hypoglycaemia, metabolic
acidosis.

» Convalsons and acule encephalopathy.

s Hepatocelluler damage, e.g, tyrosinaemia, haemo-
chromatosis, Wilson's disease.

® Visceromepaly, e.g. giycopen stornge disease Type 1 (von
Gierke's disease] - phicose--phosphate deficiency rsulis
in hepstomegaly, enlarged kidneys, short stalure and
iruncal obesity. Recurrent hypoglycaemia is & major
problem.

o Cardiomyopathy, e.g. glycogen storage diseass Type 11
{Pompe's diszasz) in which acid maltase deficiency
results in cardiomyopathy,

¢ Muscle weakness or cramps, myoglobinuria, e.g.
elvcogen storage disease Type V' (MeArdie's disease) in
which myophosphorylase deficiency causes muscle
Crammps.

o Developmental delay or regreision, 2.8, sphingolipidoses
— lysosomal storage disorders leading o intracellular
deposition of sphingolipids in many tissues (Tay-Sachs
disease, metachromatic beucodysirophy, Grucher diseass,
Krabhe diszase, Niemann-Pick dizease). Disorders of
puring metabolism  (Lesch-Myhan syndrome).
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Peraxisomal disorders [-linked adrenoleucodysirophy,
Zalweger syndroms)

Dysmorphic features, e.g. mucopolysaccharidoses —
deficiency of specific lysosomal enzymes resulis in
secamulation of partially degraded glvcosaminoplycans
{FAGS = dermatan sulphate, heparan sulphate, keratan
sulphaie) in many tissues, GAGS are also found in the
urine. The commonest are Hurler's syndrome (MPS 1),
Hunter's syadrome (MPS 11 = X-linked), Sanfilippo’s
symedrome (MPS 1), and Morquio’s symdrome (MPS TV,
Features vary from type (o (ype bt may include coarse
facial features. corneal clouding., airway problems,
leaming difficulies, joint stiffness, skeletal dysplasia,
cardizc disease (cardiomyopathy. mitralfaortic valve
thickening) and cervical myelopathy {522 Further
reading ).

Acule metabolic encephalopathy

Inbarm ermors of metabolism may precipitate acule encephalopathy by causing disturbance of
plucoss metebolism, metabolic acidosis, hyperammonaemie, of Hver dysfunction. The child
may peesent in the neonatal perod or may be complewely well for months or years umil a
stressfu] event (2.8 prolonged fasting, infection) friggers an acute metabolic encephaloparhy
which mimics Reye's syndrome (see below).

Investigations

Blood glucoss,

Acid-base stans.

Liwer function tests with clotting smdies.

Plasma ammonda — noemally < 50 dmeoli] bat will rise in
eny unwell child, Encephalopathy may cocur al a jeve] =
100 pimolll, b it by useally over 200 pmed/l

Urimary ketomnes,

Lactate and pyravate. Pyruvaie iz the end point of
anaerobhic glycolysis and is the starting-point of
gluconeogenesis. Lactale arises from normal anserobic
glyoolysis and wnder normal conditions 15 in equilibaum
with pymovate (L:P = 15-25:1), The lactate:pynavate ratio
in urinis, plasma. and C5F increases in hyposaemia, asd in
inherited disorders of the respiratony chain. Other Mndings
inclhede hypoglyceemis, metabolic acidoss, and abnormal
plasma and uringry amino acids. Examples includs
hereditary lactlc acidosis, and pyruvate dehydrogenase
deficiency,

Store frogen plasmae. uring, with of witkoul C5F for
further diagnostic wsis, e.g, urinary amino asd organic
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Causes of
hiy pérammonaena

Management of acute
metabolic encephalopathy

Outcoms

achdy, plagma amino acids. Deflnive diagnosis may
reduiire paryme measirement i culured dein fihroblases
o DIMNA analyeis (o.g. MOCAD deficiency).

These inchude:

e Aminp acid disorders, e.g. methylmalonic acidaemia,
propicnic acidacmia.

o [isorders of fatty acid metabolism, e.g. carnitine
deficiency and mediom chain acyl-CoA dehydrogenase
(MCADY deficiency. Fatty scids are metabolized by beta-
oxidaticn within mitechondriz. Camiting &5 required for
transport of long chain fatty acids inte mitcchondria.
Defects resulil in hypoglycaemia, abnormal wrinary
organic acids, and hy perammosasmin.

# Urza cycle defects, e g. citrullinasmia, and ommithine

trancarbamykass (OTC) daficiency, Defects may occur al

any step in the matabolism of waste mitrogen 1o Brea.

Encephalopathy i aseciated with fespiratory alkalosis

and meaholc acidosis, very marked lyperammoniemes,

and abnormal wrine and plasma amino acids especially
glutamine, OTC deficiency is an X-linked recessive
comlition and missd winary orotic acid is typical,

Beyve's symbome,

Liver laslure

Prabews urinary bract infecton.

Diowgs (e, asparaginass, sodium valproan:).

1. Correct ypoglyveaemia with dextrose infusion. ensure
high energy intake o restrict catabolizm, and exclede prdein,

2. Trear shock amd maimain Medd balance.

3. Ererilize put with oral antibiotics and laxatives o reduce
entzrohepatic recirculation of nitrogen,

4. Treal raised infracrarial prersnre duez 1o cerebral
cedema, and contral selzires,

5 Specific therapies 10 remove oxins, ¢.g. L-arginine
enhances the urea cycle, and sodium benzoate or sedium
Fharl].'l.hut}'rlle :i1'r||m|:|1.'= amgmonia excretion. Dill}-si: s
somelimes used Lo remave toxing and maintain Auid balance.

The ovtcome of scute meisbolic encephalopathy is usually
poor 5o il is important lo recogmize inborn errors of
metabixlizm before this occurs.
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Reyve's syndrome

Reye"s syndrome is an anue encephabopathy associaed with faty depencrathon of the liver.
Treatment is supportive and the momalay is high. The aetiology ks obscars b there §s a
passible association with aspirin ingestion, varicella and influenza B infectlons. Aspirin s m
longer recommended for chibdren under the age of 12 vears except in special clroumsiances
{e.g. juvenile chronle ambarits}.

Investipations Hyperammonazmia.

Hypoglycaemia

FBC - raised WEC.

Liver function tests — raised bilirbin, and rransaminasss
{A5T, ALTL

& Prolongsd PT.

" B @

General management of inborn errors of metabolism

I, Nurrition Reduce dietary inake of enzyme substrate with exclusion diets (e.g. PN
and replace psseniial nuirients. Ensure a regular carbohydrate indake in condiions prone o
hypoglycaemia, ez type I glycogen storage disease may need ovemight feeds, Enhanmce
excredion of metabaliles, g ammonia, Some conditions are vitamin responsive.

& Emerpency regiment fe prevent geule eacepkaiopaths. During intercurren! iflness
change diet to high carbohydrate Intake e.g. soluble glucose polymer érinks, o prevent
decompensation and encephalopathy. If vomiting, refusing to drink, or becoming
cnceplsalopathic change 1o v, dextrose,

I Engyme replacement therapy, Bone marmow &nd organ irénsplantation have been used in
some conditions (2. Hurler's syndrome, o urea cycle defects).

4 Gemetic countelling and oaterpial diagnosis One in four ecumescs nisk if aulosomal
recassve, Enzyme assavs of DA analysis may be podsible on ammiolic cells or chomonic
villows sarmpbas.

5 Multidisciplicary managemeni of associated problems, ¢ g developmental delay,
cardiac disease

Further reading

Imzon MA, Leonerd IV, Intercument illness in mbom emors of intermediary metsbolism,
Archives af DNsease in Childhoad, 1993, 67: 1387-91

Green A, Hall SM. Investigation of mefibolic disorders resembling Reve's syadmome.
Aretives af Disease in Childhoad, 1992, 67: 1313=17.
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Hardie TRM, Newion LH, Bruce 1C. Glasgow JFT, Mowar AP, Stephenzon IBF. Hall SM.
The changing clinical pattern of Reye's svndrome 1982-90. Archives of Diseate in
Childhaod, [996; Td: 4005,

Eelly DA, Organ transplantation for inhedited metabolic diseazse. Archives of Disease m
Chitdhood, 1994; T1: 1813,

Morris AAM. Leonard V. Barly recognition of metabolic decompensation. drchives of
Dhzease in Childhoosd. 1997 Th: 555-6.

Touma BH, Charpentizr C. Medium cham acyl-CoA dehydrogenase deficiency. Archives of
Dhpegpre fn Childhood 1902; 6T 142-5.

Wrzith JE. Diagnosis and manepement of inbom errors of merabolism. Archives of Disease
ir Chitdhood, 1989 6d: 1410-15.

Wraith JE. The mucopolysaccharidoses: a clinical review and guide to management.
Archivers of Disease in Childfiood, 1985; 722 263-T.

Related topics of interest

Coma (p. BY)
Developmental dekay (p. 115)

220 INBORM ERRORAS OF METABOLISM



INFLAMMATORY BOWEL DISEASE

Inflammatary bowel disease is uncommaon 0 childhood and vsusliy presents in late
childhond or adolescence, Crohn's disesse is mone common than alcerative colitis [LIC) and
thare is often delay m diagnoas doe to the nan-specific nature of 1he mitial symptoms (2.8
recurrenl ahdominal pain, weight boss, growth failurel. Simple screening blood 1este such as
full blood count, afbumin and inflammatesy markers [(CRP, ESR) may help identify those
who require further investigation, UC wiually presents with bloody diarrhosa or recial
bleeding due to proctosigmoiditis. Infective couses of acute or chromic colitis should be
excluded. Cofitis doss occur in infancy and early childiveod but b5 now thought to be mere
alten dus 1o food allergy (particularly cow's milk intolerance) than true infllammazory bowel
dizange. Treatment s with disiary exclusion and the intolerance uswally resobves with tme.

Probiems

Aetivlogy

Abdominal pain,

Chronic disrrhoes.

Growth Failure.

Delayed puberty.

Anaemia,

Extraintestinal manlesations, e.g. arthats, renal diseass,
otular complications, hapatobiliary disease, finger
clabbking.

& Psychosocial disraption.

# Risk of maligrancy.

R R @ @

Many factors have been implicated in the pathogenesis of
inflammatory bowel disease but the astiology remains
umclear. A positive family history does seem to be a
consistent risk factor. These individuals may have & ganetic
predisposition which leads to an aliersd immunalagical
respanse within the intestinal mucosa. Repeated episodes of
infantile gastroenteritls or food alleroy have been sugzesied
o increase the risk of later inflammatory bowel discase and
breast feeding may have 3 protective effecl. Specific
infective agents inchuding Mroobacrerium poratibe renlosis
have received interest a3 possible acticbopgical agents. Recent
research has suggested a link between exposure to the
miasles virus (I8 wiers infection or by immunization) and
the later development of Crohn's diseage, ot this has not
been substantialed. Some jtudies have sugpesied that
siressful life evenls such as pearental desh or divorce may be
risk factors. bt this has ot been confirmed by other stodies
In adules, UC is more commen in non-smickers. whereas
Crohn's dissase seems 00 Be more common in smokers,
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Crohn's disease

Patholagy

Clinical featores

Management

Crohn's disease can affect any part of the GI wract. the
terminal ileum and proximal colon being the most common
sites. The disease is patchy with normal bowel foond
between affected areas. Imflammation is transmural and
histologically there are typical non-caseating gramelomas.
Ulceration and fssuring may give the mucosa & cobblesione
appesrance. Fibrous stricture formatios may occur.

There has been o pid increase in the incidence of Crohn's
disease since the 19505, The prevalkence is now =10 per
100 (00 childhood population per year. Typical featores
include colicky abdominal pain, intermittent diarthoes (z
blood and mucows), weight less, oral uleeration, peranal skin
tags or fissuring, anaemia, general malaise and fever,
However, the carly sympioms are ofien ron-specific end the
disease may present with growth failure or delayed pubeny
with few or no gastrointestinal sympioms; the diagnosis
should therefore be considered in adelescents who present
with appareni aporexiz nervoss, Extraintestinal
manifestazons include arthralgia, anhritis, uvestis, clubbing,
erythema nodosum, ard liver dvifusiction,

Rowtire blood tests may reveal anacmia, a raised plaelet
count, hypoalbuminasmia, and raised inflammstory markers
(=g erythrocyie sedimentation rate, C reaclive proteinl
Diagnosis depends on endescopy asd biopsy. White cell
scans offer a non-invasive sereening lechnique (see Furher
rending) and contrast radiclogy (barmum meal and follow
through) may also be useful.

High dose steroids have been the mamstay of rrestmen for
mary vears io indece remission but they have significant
side-effects, Topical preparations {e.g. budesonide or
preduisolone enemas) may be uted for localized recial
disease. Elemental diets are now thought o be as effective as
steroids ab inducing remdssion, and they ane given orally or
by masopasinic tube. Ther mechanism of action is unclear,
buit they avosd the risks of further growih retirdation that are
aszociated with steroids. Aminosalicylates (2.
sulphasalazine, mesalazine, olszlazine) may be wied to
induce remission but are more effective in preventing
recurrence, [mmunosuppressive agents such as azathioprine
and cyelospodn are sometimes used in resistant diseise and
may facilitate a redection in steraid dose in those with steroid
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dependent diseaze. Antibiotics cluding metronidarals may
also be wsed. Intenzive nutritional management i wital 1o
cofrect proowth feilore. Suigery may be contidensd for same
children, & g for localized dissaze, failure of medical
treatment, shanaction. As wilh any cheomnie flpess Croln's
disease may have a significam peychosocial impact sn the
chibd ard the family.

The disease usually follows aremiting and relapging courss,
There is an increased risk of malignancy with long-standing
diszase affecting the colon,

Ulcerative colitis (UC)

Pathalogy

Clinical leatures

Management

There is inflammation of the mucasa of part or all of the
large intesting (most commonly (he rectum and distal colon),
The inflammation is contimpous rather than patchy, with the
mcosa becoming friabbe and ulcerated. Typical histological
fearures include inflammatory infiliration and crypr
abscesses. Acute dilatstion of the colen (toxic megacolon)
may precede perfonation.

Untike Crohin's disease, the prevabence of UC has remained
relatively saic ar — 6 per 100 000 chikihood popubstion per
year, The meon age of onset @5 10 years, Dlamhoca (= Blood
and mucous)is the commonsst presenting feature and the
ansel is I.I.illl”r sudden. Other features include lower
abdominal pain, weight loss and tenesmus, Extraintestingl
muonifestations similar to those Toond in Croha's disesse may
QLU

Hypochromic onaemin, hypoproteinaemiz and raised
inflammatory markers reflect disdase activity. Afler
exclugion of infective cinges of bloody diarchosa (o.g.
Salmemella, Shigella, Campylabacrer, Yersinia, Ennmmodba),
dingmosie e confirmed by rectosigmoidoscopy and biopsy.
Abdominal X-ray may be gseful o ook for colonic
dilatation, Barium enama may show loss of the normal
enlonic haustrations but b rarely indicated since the advent
ol endoscopy,

Treatment aptions b induce amd maimiain remission include
steroids [oral or ropical). aminoialicylalzs, and
immunasuppressive agenls. Unlike Ceohn®s disease,
elemental feeds slone do not indace remission, bug
mutritional management is very imporant to ensuare adeguale
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grovwth is maintained. Severe, fulminaiing colitis is a medical
CMETEency requiring infravenous resascitation, antibiotics,
hydmocartisone and parenizral nuirition.

Taotal colectomy may be considesed for some childoen,
e.g. intractable disease, toxic megacolon, coleonic
haemorrhage or perforation. Restorative proctocolectomy
with an ilesl reservoir offers an altermative to an ileastomy
bt complications inclide excessive stool freqeency, faccal
incontinence, and pouchitis,

F'rnpnl.il Maost will experience at least one relnp:l: after imitinl
freatmment and the digsase often follows an acole course in
childbood. Tsalaled proctosigmoidins or distal colitis has the
bast progresis., bul the risk of extension of dissaee is higher
in children than adults. Thare iz an incressed risk of
colerecial adenocarcinoma in adolt life 20 regular
culonnseapy & reoommenidad.

Further reading

Booth ['W, Chronic inflammaiony bowel disease. Anchives of Diseate in Childhood, 1991,
6t 7424,

Kirschmer BS. Ulcerative cofitis in children. In: Lebenthal E, cd. The Pediatrc Clinics of
Nearth Amerlcg, Pediaric Gasreerterplogy I, Philzdelphia: WB Saenders, 19%6; 43010
235-54.

Hyams I3, Crole's discase in chibdren. In: Lebenthal E. ed. The Pediatric Climics of Mordiv
America. Pediarric Gastroenterology L Philadelphia; WB Saunders, 1996; 43 1%
25571

Tobling IC, Lindley KJ, Yousef Y, Gordon I Milla PI. Investigating inflammatary bowel
discase — white cell scomning. radiology, and colonoscopy. Arefives of Disease (n
Childhood, 1996; Tdz 22-46.

Woller-Smitk 1A, Managerment of growth failore in Crohn®s disense. Archives af Disease in
Childhood, 1996 T8: 3514,

Related topics of interest
Abdominal pain — recarrest (p. 4)

Chranic dinrrhoes (p. 77
Liasmaimiestinal haemorrhage (p. 1536)
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JAUNDICE

Taundice is chnically datectable when the ssrum hbinbin excseds 25 jimalf] and, in the
alder infant or child, often indicates sencus undedying pathology., Taundice iz said to be
conjugated if the conjugated fraction of the iedal biliruhin 18 mare than 15%, Bilirubin will
then he present in the uning, which will b dark, and absent inthe ool which will be pale in
colour, Neonalal jpundice w discussed oo sepante chapier.

Canses of unconjupaied 1. Haemalysiz. This canses b largs bilirubin load which
hyperhiliruhinoemia the liver it unable to melabolize (ast eaough. 1L may be
sscondary
e Deugs, e g Vitamin B
e Infection, e.g. mycoplasma, haemolytic—araemic
syndnome,
o Congenital red cell membrane defects, eg. spherocylosis,
e Congenital red cell enzyme defects, e.g. GEPD.

2. Fereditary engyme deficiencies, &8 Gilbert’s syndrome,

Crigler-Naijar syndrome.
Causes of conjugated s Hepatocellular disease, e.g. wiral hepatitis, Wilson's
hy perhilirubinacmia discass, @ -antitrypsin deficiency.
s Extrahepatic hiliary obstruction, eg. gallstones, biliary
alresia.

» Intrahepatic biliary bypoplasis, e.g. Alagills syndrome.
» Enzyme deficiencies, e.g. Rotor, Dubin-Johnson,
* Sysiemic disease, &8 bacterial sepsis, nght heart failure,

Clinical nssessmentd The hisiory should abways elici whethar there s a family
history of Bver disease, jaundice or consanguinity and rece
should ke noted. There may be a recent history of
anaesthetic, contact with infectious disease, blood
transfosion or foreign pravel Jaundice can be secn in the
canjonctivae and the skin. Funher examination may reveal
pyrexia, hepatic endemess or endargement, splenomegaly or
stigmata of chronic liver disease, Stool and urine shouwld
always be inspected persorally by the dociar,

Imnvestigution o FBC, retbculocyoe coum, film and Coomb's test,
» Coagulation screen.
s Liver function tests including total and conjugated
hilirubin, albumin, globalin and Ever enzymes.
& Blood culture; viral serology.
# Urine for presence of bile; viral and bacterial culture.
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« Abdominal ultrasound fo azsess liver size and texture,
portal and hepatic venous flow, presence of biliary
absiruction, ascites. Other imaging with CT and MRI,
ihokipe sckns and, megly, ERCP may be apprapriate.

e Other lests as appropriate climically, ., sérum copper
anel casneloplasman, & -anfitrypsin phenalype.

Viral hepatitis

The commanest casse of viral hepatimis i the UK = bepating A, Hepating B has a high
prevalence in Scaith-East Asin and Africa. Hepatitis A and E are speead by the faeco.oral
route and B, C and O are blocd-borne, Oiher cmises include Epsisin=-Barr vinis, hespes
wirs, CMY and adenovines.

Hepatitis & Hepatiiis A is an RMA virus spresd by the faccal-oral route,
particubarly in sitwations of poor sanitation. The incubatson
perind is 1540 days and jaundice may be preceded by
nanesea, vomiting, pyrexia. diarheea and abdominal pn'irl. It
may be asymptomatic m children.  Prevalence of inmmimity
in e papulation s arund 40%. Dhagnesis 15 conlimmed by
detection of Ighd antibodies 1o hepatites A Complications arn
a prolonged cholestatic phase, fulminant hepatic faflure and,
mrely, bors marrow aplasia. Thereis no chronic camier sate,
There is no specific treniment - antizmetics should be
avnided because of impaimed hepatic meabalism and severs
vismiting may be o warning sign of fulminang hepatic Failuee,
Protecuon can be provided by vaccination,

Hepatitis B This DMA wvirwes may be gpread perinatally from a mother
whin is i.El.Ill:]}' infected or wha is carrying ‘e” antigen for
bepatitis B, In this situation there is an B8% sk of perinacal
reansmission, This may not canse acule infection in the
meonate bt the rigk of chrosic camiage i high, T may alsn
he tramsmmitied vin mfected Blood pn;uﬁ.l.mn, mlravenous drag
abuse or necngionally wia saliva from a human bite. The
meubation pericd iz 3-8 monthe, Infection may cuse abuwie
Bapatitia, fulmirant hepatie failure or asympiomaiic chmmnic
carriage, Other features include papular dermatitis
{Cianoiti-Crost syndeome) chronic or persst=nt h:pnlil:i:.
ad an increased risk of cirrhogis and hepatocs]lilar
carcimoma with chronbe carriage. Diagnosis depends on
appearance of surface amtipen 3-6 weeks afier infeciion,
There is a high recurrence rabe in transplanted Gvers bt ihis
may mevertheless be indicatzd i fulminan hcpnﬁc Fanhre.
Babkie: whose motker: are infecied should be given
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Hepatitis C

Hepaditis D

Hypatitis E

Inherited conditions

Grilberis syndrome

immunngkshulin ac saon afier hirth as possible and a course
of vaccination commenced, Although routine immuosization
s given in many countries, the UK osly vaccinates high risk
infanis ot presest.

This i& an EMA virus which is transmisted parenterally. It
accounts for 955 of post transfusion hepatitis in those given
blocod producis before screening was introduced in 1990,
Bfost cases m adulls in the UK are dee o infmvenous ‘d“"l
use. Infection may be asymplomatic. or afier an incubation
period of T-B weeks may couse an acute hr:;r.-ul:il:i:.. with
chronicity in about 40% ol cases, althosgh the data on
children &re limied. The tme cowrse of the diseass 15 very
vaszable. There 15 & hng-term sk of cimhosiz and 2 sk of
hepatesellular carcinoma. The perinatal ransmisaon risk
from an infecied mother (s 5—10% rislng o 40% if the
micsher has concommitent HIV infection. The wimis is very
diverse genstically and there gre high mutation rates, Tt is
therefore difficalt (o develop a vaccine. Alpha-inlerferon
may help climinate persistent virnemiz snd prevent disease
progression. Treatment with ribaviria i3 akso the subject of
curreil interesl. Recurmends rale in iransplanted livers is
approaching 100%,

This is a defective virus which cam “I:IE}' infect in the
presence of concurrent hepatitis B mfection. 11 causes the
svercsl liver damage of all the hepatitis viniscs.

This ks similar 1o bepatitis A in that it i5 spread by the fazcal-
oral ke and caases a similar clinical pic!ur: bl msne
severe. Chronic carriage has nol been dessnibed. Incubation
pericd is 15-60 deys. I has o hagh mooality rak anongsd
PrEENAnt wWimnen,

Impaired activity of uridine diphosphate glucurcny!
transferase (UDPGT) causes reduced bilirubin clearancs,
Prevalence is 6% and inheritance is autcsomal dominant
with variable expression. A mild hyperbilirubinaemia,
<70 pmeld| may present sfter puberiy with intercorrent
illngss or the raised bilirubin may be discovered
coincidentally on biochemical 1esting. There are no other
abnormal findings and the condition 15 entirely benign.
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Crigler-MNajjar syndrome

Alagille syndrome

Wilson's disease

Further reading

This rare condition is caused by a reduced amoun! or absence
of UDPGT. Severs unmconjugated hilimibinaemia develops in
tnfancy and may lead 10 kermictenas. Type 115 the more
severe and 15 auiosomial recessive. Prolonged photatherpy
may be required o contrel the bilirubin levels, Liver
transplantation shoukl be considered. Type I 15 autosamal
dominant with incomplete penetrance, and treatment with
phencbashitone prosduces a fall in bilisubin

This syndrome of arlerichepatic dysplagia is awosomal
domirant with vasable panetrance. As well a5 intrahepatic
duct paveily whick leads 1o cholestatic jaundice and
occasionally circhosis, affected individuals have unisieal
Fackes {brosd forchead, widely spaced eyes, printed chin).
Crther features which may be present include ocular
abnormalitics (posterior emboyotoxon), vereheml srch defects
{“butterfly” werighros), peripherzl pulmonary stenosis and
twhulointerstitial rq:r]m;pat'h}'.

Wilson's disease 18 caused by defective copper handling by
liver cells which accumulates and causes damapge 10 liver,
brain aml kidney. Liver disease mrely manifesis before the
sge of 5 years and may present as asympiomatic
hepatomegaly, subacute or chranic hepatitis or fulminant Tiver
faiture. Clder chaldren may posent first with the nearclegical
and psychiatne symploms (remor, dysarhoa, behaviouaral
change). Other comphications inslude Fancond's syndrome
with progressive renal failure, Kayser-Fleiachers rings, and
hasmielysis, Sufferers will have low levels of serum copper
and creruloplasmin, Trestmen! is by decneasing crol copper
intake and chelstion with penicillamine.

Baltwirerd WF. Metabolic diseases of the Hver. In: Behrman RE, Kliegman BM, Arvin A,
ode. Melson Testbook of Pasdiarrica, 15t edn. 1996; 113641,
Gregorio OV, Mizli-Vergani G. Hepaiitis B infection, Courrent Pardiarrics, 1995 § (1)

247,

Gregorio GV, Mieli-Vergani O, Mowar AP, Viral hepatitis. Arckives of Disease in
Childleoad, 1994, Th: 3438,

Eelly DA, Hepatitis C infection afier blood product transfusion. Archives of Disease in
Childivoad, 1986; 75 [5): 3635,

Related topics of interest

Liver disease (p. 244)
Meonatal poondice {p. 276)



JUVENILE CHRONIC ARTHRITIS

Juvenil= chronic arthriris (FCA) i relatively uncommon, affecting 1 in 3000 childrer, bar i
iz an important caaze of chronic handicap. Owver recent years there has been Increasing
debate about classificanon. and in many children the clinical picture changes as the disease
progrestes, Clasificanon is important however, a2 it enables the family o be given clearer
infarmation abaw possible complications and progosis

Froblems .

DifTerential diagnosis "

Roimt destruction and deformity, pasticulasly polyarticolar
ICA.

Dweitis. particularly AN A-positive paaciarticular JCA,
Amyboidnsis,

Side-cffects of treatmend, e.g. steroids, hydroaychbomguine
{retinopathy), D-penicillamine (blood dyscrasias,
profeinuris),

Family and social disnapion.

Infection. Septic anhritis (bacterial, wbercubous, viral) or
reactive arthatis (rubella, Lyme diszase).
Henoch—5chonlein purpur. Acute joint pain and swelling
with characteristic purpuric rash, nephritis and
gastroinfestinal involvement,

Castepintestinal disorders. A scronegative type arthritis
may occur in patcints with Crohn's, ulcerative colitis,
shigella dyvseniery and ¥Fersinia mifection,

Hasmatological. Haemophilia may lead 1o haemarthroses
which if recunrent may cause permanesit joim damage.
Rhewmatic fever.

# Tranma. Accidental, non-socidental,

Copnective bissue disease Systemic lupus erythematosus,
dermanmyosins,

Clinical features JCA causes pain, swelling and stiffness of one or more joints.
Diiagniosis depends on thres critena:

Oneet under L6 years.

Arthritis of one of more joinis for & minimom of 3
mosihs,

Exclusion of other diseases,

Current classificaton divides ICA (o 511 main groups

which have different namaral hissories:

8

Early onger pamciarticular {(50%) involves four joinis or

less. The usual age of onsel is |=5 years and it i3 more
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common in girls, There are nsually no gystemic sympioms. TF
the onset is moncarticular, the knee is most frequently
affected. The cervical spine, jaw, and the small joints of the
hands and feet are rarely affecied. Toint disease £ rarely
Iﬂngr:—.;:iur- and usually resolves by the age of 16 vears.
Chromic indecyclitis {uveitis] 15 a majar prablem anel
np-'hl!hllmir: review i% esgential (increased risk if ANA
pasiivel

Investigations: positive antinuclear antibody (TO%),
negative theumatoid Factor (RAE), association with HLA
DR WS

2 Larte oasef pnncf:rri:ufur arthritis 15 o groop af
conditions alsa known as the spondyloothropathies. They
affect mosily boys over % years who are ofien HLA B2T
poaitive. Sacroiliit: may occur although ofien lste in the
disgease and there ia a high incidence of enthesopathies
{inflarmmation of the junction betwesn terdon or fascia and
bone) oi the heel, fect and knees. There may be o family
histary of sero-negative erihritis. Acate uveilis occwrs in
around 10%. Juvenile ankylosing spondvlitie (associated
with anledior mveitie. HLA BI17) follows 4 similar course 1o
that in adults, SEA (seronegative entheeapathy and
arthropathy) syndrome ig thought by some 10 be the
commores! sub-group of spordyloanhropathy, Others in this
groaip inclucle arthngis associated with infllammatory bowel
dhiganse and Reiter's syrdrome.
Investigations: ANA and BhF negative

i Proriatic grtheopathy may coour before the onsst of the
rash but the iypical nail-pilting and a family history of
peorEasds &5 aften the clue to dagnosie. 18 55 oflen classified
with the spandyloartheopathies but 18 different in that
suifferers are more likely (o be girls and there is asymmednical
small joint involvement and dactylitis,

4, Spstemic onret (Sfll's disease]l Aribribis may be deloyed
for weeks of even months, and the mapor featimes af Ube ohgel
are syetemic (intermitbent hiph fever, splenomagaly, each,
lymphadenopathy). Oinset ic umoaally undar 5 vearg of age and
it 15 equally commaon in boys aad girls, It may take many
weeks o make the correct diagnosis, which depends on
clinical features and exclusion of infection (wiral, baclenal,
mycoplasmal and neoplastic dizorders {leukaemia,
neuroblastiomal. Pericarditis is relatively common, and
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Management

hepatitis and myocarditis are loss common complications.
The arnhritis iz characteristically relapsing and remitting.
Amyloidosis may develop usually presenting with
prowsinani.

Investigations: AMA and BhF pegative, ratsed ESRE,
raised WHE, raised platelas, ansemia

3. Polyarticalar RiF negasive. Five ar more joints are
invelved, commonly (he kozes, ankles, small joints of the
hands aod fect, the jaw, and cervical spine. Joint swelling
and sriffmess may be pambel ar relatively pain-free. Oneei
cibn oceur &t any Ume from 1-15 yeurs, Joinl involvement
usually follows a choende, progressive course. Involvement
of the wmporomandibalar joims can produce micrognathia,
Systemic festures are minkmal bug there may be a low grade
fever, weight lozs, and ansemia. Useinis is rarcly o fesiure,
Investigntions: AMA esually negative, RhF negative,

a4, Palvarticular BOF poritive. This is similar to adult
rheumalodd arthritis, I accounts for the smallest propodtion
{abaur 55) of all FCA. 10is more comenon in girls and temds
o affect children over # years. Aohritls vends w Tollow &
progressive and severe course asd 0 second Une drugs oftcn
mesd 10 be started early, Symmetrical invelvement of small
end large joints is seem. Rheamaicid nodules may develop,
Uveitis dozs not oecur.

Effective management depends on a muluidisciplinary
approach {peediatrician, rheamptologist, GF, onhopaedic
surgesn, ophthalmelogisl, physiotherapisl, occupalional
tharapist, soctal worker, schooll Treatment L suppodive, Lo
relieve avmptoma snd mantain function, but is nof curative,

I Apalgesicr, o.g. MEAIDs, may copirgl tbe inflammaotion
but do not influence the oulcome of the disease,

2 Corticosternids are indicated in acule sysiemic
imvelverment, severe foint disease refraciory o other drugs,
and weeitis, Imm-articular seroid injections may be useful
for I:hr],:j;-irl'.'l. They do nod aller the long erm owlcomes of
the didcase.

4, Npease-modifying agens, g hydrogychloroguine, D-
penicilinmine, methotredate. Used in progressive
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pnl]u.rlitull'r ICA. Ru'l]hl:l.lllil‘ll 15 uged 1 the
qmnd.:,llmrﬁmplﬂﬁes. .

4. Physietherapy and splinging, to meiniain function and
prevent confraciures. Splints may be either for rest (night
splints) or for activities {working splints). They may relizve
pain in an acutely inflamed joint, Gait retraining, serial
casting end orethotics may also be requined.

A Suwrpery, e f, 8ot tissue release, joinl replacemeant

Further reading

Fink CW, Fernander-Vina M, Susstny F. Clinical and genetic evidence that juvenile anhrilis
ks o & single disease. Pediornic Clinfes of North America, 1995, 42 (5 1155-67,

Malbzson PN, Mansgement of chikdhood ashntis. Part 2: chronic arthritis. Archives of
Disease in Childbaod, 1997 Th: 5414,

Murray K, Thompson 5D, Glass DN Pathogenesis of juvenile choonic arthritis: gemetic and
environmental factors. Archives of Disease in Childhead, 1997; TT: 5304,

Related topics of interest

Limping (p. 239)
Purpurn and braisng (p. 330}
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KAWASAKI DISEASE

kawasaki dizease (mucoculanecs el nicbe syndroase) 35 a systemic vascualitis of early
childhood, with a prevalence of 3.4 per 100 000 children under 5 years in the British Tsles.
Orientel reces ans more 3 risk than Cascasian (30 000 reporied cases in Fapan), and altheugh
epidemiological studies ane highly suggestive of an infective setiology no definite pathogen
has ye been esublished. Sudden death from conomary complications occurs in ol leas 2% of
cases, and alhough specific therapy with aspirin and inravenous immunoglobulin may
reduce coronary anery abnormalivies, reatment must be given during the initial 10 days of
the illmess o be of bepelin Prompt diagnests i3 themefore essential,

Epideminlogy

Pathogenesis

Clinical fenbures

» Eighty per cent of patients are under 4 years old.

o Spring and summer outheeaks occur in the UK, winter and
spring owtbreaks im Japan.

» Incidence peaks every 1 wears,

& Male;female o 151,

# Mo gepstic links, bol racial predisposition (Orientals).

There 5 a vascubitis of small and medivm-sired arterics
throughouwt the body, Damaged vesscls may develop
eneuryamd and Lhrombodis, and may heal with fbrosis and
calcification, inftating prematues atheroaclerosis. The
mechanism of cndothelinl injury is snclear but may be an
abnormal reaction to g common infective agen,

[Hagnasts i3 established by the presence of charactenstic
clinical eriteria and the exclusion of conditions which may
mimic Kawasaki diszase. There is no single or specific
diagnoslic test, The crilersa ane;

{a} Bavar for § or mare days; plus

(Bl Presence of foar of the following five conditbons:

s Bilateral conjunctival injection,

s Change in the mocous membranes of the upper respiratory
tract, e.g. injected pharyny, dry, cracked lips or
sirawbermy [ongue,

o« Change in the peripheral extremities, e.g. oedema,
erylthema or desguamation,

& Polrmorphous rash

o Cervical lymphodenopathy; and

e} Exclusion of staphylococcal and streplococcal infiection,

mieasbes, drug reaction, juvenile rheumatoid arthritis, elc

I the preserce of coronary arlery ancurysms, fever plus
three of the five crileria in (b) is sulficient for diagnoais,

Fever is wsually high, spiking and probonged, basing for
-2 weeks before subsiding or persisting as a low-grade fever
for a further 2-3 weeks, The chargteristic desquametion of
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[nvestigation:

Treaiment

the fingers and toes is oot seen wntil 10-20 days sfrer the
onset of the fever. The rsh may be extremely vamable, with
urticarial, maculopapular or multiforme-type lesions afl
vanois disimbutions around the body, Penneal desquamatian
miay also be seen.

Oither features may be seen, soch as irmtability, anbnts,
asepbe menmgiis, hepatitis and hydrapic gall bladder.

Cardiovascnlar complications oecur in 20=-30% of
panients. Myocardits, perlcardins, archythmaas and casdiac
fadlure may occur i the first 10 days of the illness. Anerids
af the comnary vessels may Jead to aneurysm formation, with
a peak fregoency & weeks afver the onsai of symptoms.
Sudden death may oocur from massive myocasdial infarction
or hasmopericardium afier aneuwrysmel rupure between 2 and
12 weeks afier the diszase oasel.

& FBC. Normochromic mormocylic angemia and paly-
marphamaclear leucocyloss are common in the finst week,
The platslet counl i3 oflen nommal in the first week, but
riss 10 very bigh pesks of 800 up to 2000 = 107 by ihe
third week.

e Acute-phase proteing. Raised ESR, CRP.

e Microbiclogy. Exclude odher possible causes, e.g. by
thiruat swab, blood cultures and vinl ties,

s B

s Chest radivograph,

o Echocardiogram. Full assessment should be performed by
an cxperenced pasdiatric cardislogist in order to detect
COTOANY NEUrYEms,

Once the diagnosis b5 established, treatment should
commence withoar delay

High-dose ivravenows immupogiohelin shookd be given
at 1 dese of 2 glke over 12-18 bonrs. High flusd volomes
miy be needad, ond carefol monitoring i ecsential il thene is
already evidence of cardiac involvement. Doses afl 400
mgkpiday for 4-5 days appear to be legs eflective

High-dose aspirin {30 mgfpiday) should commence
immediately, and be confinued until the fever has resalved, A
lower dose (35 mpkgiday) should then sontinuse.

If the initial cardise echo was abnormal, repeated
assessments should be made st weskly intervals, with the
adalition of dipyridamole or prostacyclin if there are conomary
aneurysms, 10 initial cardiac echo was normal, répeat
assessment may be made a1 6 weeks, as fale aneurysm
formation may still occus. If coronzry anery abnormalites do
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pecur, long-ierm follow-up with confimung low-dede aspirin
therapy is advised,

Further reading

Dhillon B. Newton L, Rudd PT. Managemeni of Kawasaki disease in the British Isles.
Archives of Disease in Childfoad, 1993; 69: 631-8.

Levin M, Tizard EI, Dallon MJ. Kawasaki disease: recent advances. Archives af Dizeare (n
Childhood, 1991; 66 1369-T2,

Madel 8, Levin M. Kawasaki disease. In: David TJ, ed. Recert Advances in Paediarrics,
Wol. 11, Edinburgh: Churchill Livingstone, 1993, 10636,

Related topic of interest

Pyrexia of unkeown arigm (p. 334)
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LEARNING DISABILITY

Diefinition

Severs learning disability
(T} « 50K

Mild learning disability
(10 50-70)

There iz wide variation in the terminolegy used to deseriba
children with limited intellectual capacity, for example
mental handicap, mental retardation, educational
subnormality. Learning disability = the most acceplable term
currently ased in the UK,

This ‘umbrella’ term cover: a wide range of probiems, of
varnable astinlogies, which may presenl at different ages. For
simplification, leaming disability can be divided intoc

I, General learning dizalhiliey which (5 an overall reduction
im imtellecteal capaciry. 19 measurement can be uged o
distingudsh berwean mild lesrndng disability (MLD) 10 50-70
and severe learning disability (SLD) I < 50,

2. Epecific learning aiffcalty which is a deficit in cae or
more abilities, e.g. Dyslexia or emotionalfbehavioural
difficulties,

It is estimated that up o 20% of 2l children may at some
time reguite exira help in school.

The prevalence of SLIX in the UK is approsimately 3.7 per
V) children, For these children andedlying brain pathology
can ofien be jdentified from clinical hisory or examination,
SLI may result from infra-wering, perinatal o pu:mlln]
evenls eg. conpenital infeciion, barth asphyxia or meningilas,
Chromosomal abnoemalities, ¢.pg. Down's or feagile X
syrafrome, sccopnt for approximately 20-25% of cases, A
small number of children have a progressive degencrative or
metabalic condition. As underlying nrg::n.it pathology is
more likely in SLID these children may have associatod
physical impairments, Children with severe learning
difficultics generally have limied success in academic tasks
and as adalls are unlikely to kzad iud:pﬂd.r.rrl. Fiwes.

Exact figures for the prevalence of MLD are difficult 1 ackieve
as not all these children reguire exira educstional suppart at
school, MLD can result from certain clinical syndromes and
disorders and an organic cavse should always be considered.
However in comparision (o 51D, a biclogical cause is rarely
found im children in this 10 range MLD s mare commonty
dwe 10 a combination of environmenrial and genetic factors
and is more frequendly identified in lower socic-econzmic
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“Specinl Educational
Meeds’ - Statementing

Specific learning disahiity
{dvslexial

groupa. Children with MLD have general difficulty with
aczdemic skills and when they leove school often succeed in
mare practical professions.

Learning disability may be recognized at any apge
depending on the severity of the disabilify; the nubare of the
underlying cause and at whai stage parents or pmfessionals
identify concerns with the child's development, Early
recogrition i.e. pre-school, is useful for lisison with
cdwcational services o crder Tor |'rm1.'i..1=inn ter b made ;prim
b school enlry.

Children with a learning disability have special educational
needs (SEN). The Education Act 1993 recognizes the
imporznce. of idestifying these children and emphasizes that
all children with SEN requine the greatest possible access o a
broad halanced educstion concentrating on sirengihs cather
than deficits. The current aim i for children with SEN to be
cdecaied in mainstream schocl, alongside their peer group,
where ressonably practical, taking inio account the child and
prends’ wishes,

Seme children will qualify for a statutory asgessment
feading to a “Statement of Special Edwcational Meeds'. This
allews resources to be specifically directed fowards the
individual necds of that child. This t5 o multidisciplinary
process in which all professionals involved with that child
ipaedinrician, therapists, educational peychalogist, teacher)
miake their assesament of thar child's areas of stengths and
wiaknesses and put forward their propossd recommendations
for educahon

A significant number of children bave unex plaised difficwelniess
with ene or more of the basic leaming skills, reading, writing,
spelling or arithmetic, Cme term used for these children is
dyslexin. A wide specirum in the degree of difficulty is
recognized.

o Actiobopy. Despite extensive research no specific cause
has been identified, Likely 10 be multifactonal,

¢ Epidemiology, More comman in boys than girls, the
digarder elfects approximaiely 2-3 % of school children,
A farmily hisory s common.

The main problems arise from poor viseal perception and
poar visual-spatial memory, leading vo difficulty sequencing
lefi v right; revenal or inverseon of leders] mimor witing;
difficuliics with tables, doys of the week and the alphabet,
Assogiated problems include spatinl difficulties leading o
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clumsiness (dyspraxin); o short attention span snd emotional
difficultizs.

Manngement When a specific learning difficulty is suspecied an
spsesament will be made by the educational psychologist.
Reassurance for parenis can bring an immense sense of releef
froam bong-held concerms.

Further reading

Hall DB, Hill P. The Child wirh a Disability, 2nd edn, Oxlord: Bleckwell Sciencs, 1996,
Polnay L, Hull . Cormsuniny Paediarrics, 2nd edn. Edinburgh: Churchill Livingsione, 1993,

Related topics of interest

Chromosomal abncrmakities (p. 730
Developmental assessmeant (p. 1110
Developmental delay p, 115)
Drisability {p. 124)
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LIMPING

Limping or refusal to weipht bear usually results from lower limb pam which may arise from
a safi tissue, muscle, bome, or joint protdeme Toint distenders may be bealized fo asingle jomi
(monoarthrilis) or involve several joings (polyarthnis) AL joints should be examined for
cvidence of pain, swelling. or Bmiltation of movemant, and it ghould be remembered that kip
pain is frequently referred to the knee. Limping withoul pain is less common, e.g.
undingnosed congemital Bip dislocation.

Actiology of a imp

Clinical features

o Soft dasue Travma, ingrowing toenail, nail n shoe,
inguinal lymphadenits,

o Muscle, Trauma, myalgia secondary to infection {e.g.
wiral), muscalar dysiraphy, carly poliemyelitis, cramp.

w» Bone, Truema (accidental, non-zecidental), osteomyalits,
tumour {leukiemia, ostensarcema, asurchlastomal,
rickets.

& Joint. Trauma, seplic arthritis, hasmarthrosis, juvenile
chranic arthetis (FCA) mbercalious arthrites, mitable hip,
Perthes'  diseass, shipped fémoral  epiphysis,
Osgoad-Schlanar disease, Henoch-Schinlein purpora,
rheumatic fever, reactive arthritis {secondsry to viral
infection), intra-articular fracture, gut arthropathy
{ulcersive colitis, Crobn's disease), Lyme diseass

Thare may be a history of trauma but children frequenitly
sustain bumps and falls which are aften insagneficant,
Although an imitable hip & the most common cause of hip
pain or limp in young childean, it iz vital 1o exclude sepiic
arthritis and osweomyelitis. Lopalized bone swelling,
teralemess, or heat suggest sither osteomyelitis or a frocture,
Arkle, knes, and hip jeims should be examined for swelling,
pain, redaess and imatation of moevement. In the older child,
Penhe's dizeaze and slipped wpper femoral epiphysis shoald
be considered. Pain may also be referred to the legs from the
ahdomen {e.g. psoas spasm in appendiciti<) or from the spine.
Enlarged inguinzl lymph nodes secondary to soff tizsuwe
infllammation can cause & child to limp. Evidence of
astociated conditions may be present, e.g. rash and
haempuna in Hennch—Schiinkein purpim, or gastrointestinal
symploms in gal erthropatly. Examinaton of a child with a
limp should also include examinstion of the shoss
{protruding nail, excessively tight),
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Irritable hip (transient synovitis)

This ks the commonesst cause of hip pain and limping In childbood. The asticlogy |s unclear
bust it many follow a mild upper respimecry tract infection. Peak age is 2-10 years and it is
mede comimen in boys. An otherwise well chikd presemis with sudden onset of a limp and
pain in ons hip of knes, Movements of the hip joint are limited but thers is no swelling,
Investigations including FBC, ESR, and radiclogy are osually normal. The condition
mesalves in V=10 days snd imeatmend conssts of simple analgesia, and bed sl with raction
T wME cases, A small prapartion 5% ) subsequently develop femuses of Perhes’ disease,

Osteomyelitis

Acute osteomyelitis can occor at any ape. Infection is spread either hsematopenously [rom a
distant focus or dicectly from a peneraling injury. Long bone melaphyses are most
comimonly affected bat any bone can be involved, It 35 particulasly sevess in the seomstal
pesiodd when i 1 freguently multifocal. Cheonde oweomyelitis occurs if the acute infection 15
imadeguately treated, o if the coganiem is of low virnwlence.

The causative organism is most commonly Sraphylaceccns awrens (= T0%). Other
arganisms inchude Srreprococous, Haemephilus infMrenzae, enteric and gram pegative
orpanisms, In neonates, Group B haemolytic streptococeus and coliforms ane important
causes, Candida albicans can cavie dis=ase m the immunosuppressed and thaose an
intravenous feeding. Childran with sickle cell diseize are sascepibile 10 Salmenealla
asteomyclitis. Chronde osteomyelitis may be cansed by Myeobacterinm fubereidlosis and
ather rare organisms sach as actinomycosis,

Clinical fesbures et of acule osteomyelitis i wwally sudden, The distant
focos from which infecton has spread may be obvious (e
umbdlical cord or skin sepals) bt It is frequently clinically
inapparest. The child rapidly becomes toxic, febrile, and
unwell, and 15 reheclant to move, Vomiting and headachs ars
pfien prominent fegures in older children, and peonates may
present with circulatery collapse, The affected limb (8
swollen, red. and painful, and the adjscent joint may contain
a sympathetic effasion, Spread of infection imto the joing
pocurs in the neonatal period as vascular connections sfill
exist, but in older childrén spread is nommally prevented by
ihe epiphyscal growih plare. Chronic osteamyelitis usually
presents with & prambling fever associated with bone pain
analior swelling, which must be distinguizhed from neoplastic
. Swelling
Dseomyelitis (acuseichionic).

Dilferential diagnosiz of !
L]
# FPractune.
L]
L]

howe pain

Infantile contical hyperostosis (Caffey’s disease),
Advanced ootecsarcoma,
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Management

Compdications

2 Mo swelling

s Osteomyelitis,

» Bemign tumoir: osteodd ostacma.

« Malignancy: ostessarcoma, Ewing's sarcoma,
newroblasioma., leukaesmia

« FBC —neutrophilia

» Blood caliures — positive in mose than 508 of cases.

o ESE —raised.

« Radiology — no bony changes are seen on X-ray for 5-10

days although there may be some soft tissue swelling.
Spocty rarefaction and subperiosteal mew bong formation
are thie first radisdogical chanpes.

& [loptope Bone scan - & technetium scan may delect an area
of osteomyelitis before radiclogical changes are seen.

{. Anildesics should be started early and should be given m
high dose intravenously for at least the firsl week. They
should include anta- :.tu.ph}llnlm-::ﬂ cover caombinegd itk
another anlibiotic o cover the main non-staphylecoceal
mllections, Cral antiblotics are then given 1o complete o &
waek course. Chronic osteomyelitis is treated with a
profonged course of antibiotics (612 maonihs),

2 Su rgl':ﬂ:l' d'ra'!mlp.- is reguired il frues colleces in the
meeduliary cavity, subperinsteally, or subcuanesously.

F. Pair religf. Pain may be very severe and treatment
inchides analpesics, splinting of the limb, and relsase of pus
that is under tension,

4, General supportive measures include rehydration and
IresnmeEnl of Ensemia.

3. Phyasletherapy is employed after the acute phase to
prevent contractures and strengthen muoscles.

These include pathological fraciure, limb skonening and
chronic infection with discharging sinuses. Venebral
patepamyelitis may bead 1o paraverichral abscess, vertehaal
coliapse and pyogenic meningitis.
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Septic arthritis

Ccurntg mantly o Cluldrew under § years, sepdic anhrits mos conimonly affects o largs
Jenits, L as cabsed by sinilar acguoisms B dhoee saasing oscomseling and cluocal fexiores
are wlsd finnlac. The allected jomnl iv b=kl in the rastion vf maxinum clasaien and is
e leiy, biol rid. and painfub.

I.rlmngar.hm v FBIO 2l TSR
n Blennd cialtirrs.
m Aepitabien o the joinl - microscopy, Tram siom, amd
cullnre.
n Radielogy — there may be widening of 3he ing apace.
Adgazent outzomyzlinis 15 parlicularls conien ih
meanales an he primary sile of infeccion 2z usually o,

Munugemeal Managemen! s simalior 1 adenmyeadilis, with ancibiciics
Fawen for aoinimmum ol weekas.

Rheumatic Never

Bheumine fever develops &2 an abnocmal smmunological reaciian o a [-Latma bt
streptacosenl threal mfection I wsually aff2cts schael-ages children. witls svmpromns
ikiveloping 2- 7 weska allyr o thrsal infretinn. The cevised Tones cricsria ecquirs two napor
[estunes. e ene et sud e aeiner Tealures plas evadence ol sitepdncoceal infectinn. o
riwske 1T dinprioans.

Lo Mogor fearurer, Cardimc, mngrotors polvaciluacss, chorca, ool ma muceipauit,
subcucanenys nodwlss.

-

2. Mirar frodarer, Previcos rheaapalae Tever, arthralgia, Eever. rased TSR or CRF,
ko 10aE. poalonged PR anceeval on ECG,

2o Evddledcs af soepraceceal oifeciian Raicsd A0 tiore, positive thronn swab Swlgwrs,

CarbiLis may presend with a pericanibid b oor eusico (peccacdins), arhymizs or hearl
dailues fmyvocardingl ur o leasl mweoor feodocarditizy, p o 50% will wes lung-lecm
cinsliredsou lar dafeas iop, cads ol damage),

Tacanrent i with bed test, apo-inflananalocy drogs (WEaIDs), and penacedlin,
Ehcamanc fover can covor and prophelaceic penicdlin chould €2 pesen uncil well inle adl
lifz.
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Perihes” discase

Cogmrnoner an boys and wilh 4 peak ape of 5-10 veas, Portles disease isi wermeaniaf
aenscular necrasis of the Femoral hewd  Actiolopy b unknoewa. [0 przs2ats will g Tanp apd
limitalion «f fup abductaon with or withoot pain. The maorme are winduteral, Trealment
involees ensaring the femoral bend is mainained inche aceabolaim w ol heali oocom

Slipped femaral epiphysis

Tlain corslaticm i commoner an by and im astoc aeed wicly sfnsiy, l alolwee and gunadal
vy, Peak aos e L0 10 15 vears and 20% aec bilaceral, Erescrigion will depemd on Lhe
cegice of slippags BUC 35 wsualle wah painoin the hips chogle. oo e wath Ue Jeg Ticid in
cabrmial racacion, X-rava show slippape 2 the capial epiphyvsis downwads and tacksnd..
A caqeplicntion 15 avascular necrasis due 1> insermiplion of 1he Bload supply. Treaonent s by
pinning buc il che slip is soeere. 2sterdomy may be requiced The odber hip roust be wacchizd
canzfilly,

Forther reading

Tenkare BN, Thall 224 The longong clakl, €oaerend Paecdiodeics, 1992, 2; 1245,
Svinde %, Bone and paent wfeeoiorn an childiesed, Qeereny Pozaerreea, 190 G; G- 5,

Related toples of interest

Blecdeng lisvmlers |p 512

Favemle chrunic arthntis o 2245
Cirtheopaedis proble s oo chldhood (p. 508
Pucqord and Pewgsang 1p. 330
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LIVER DISEASE

Acute liver faflure

Acute liver Failure may be the frst presentation of lver impairment or may occir in a child
who is known to have underiving liver disease. The teem fulmimant hepatic Failure is used
when the patient has acute liver failure withoul pre-existing hver disease, I occours, by
definition in associalion wilh hepatic encephalopathy, The most common cause i5 virn
hepazitis. Therz is a padiculardy high risk with concommitent hepatitis B and D infections.
Oiher causes include toxing sich as parseetamal poisonang. There 15 @ high montality of
R5=590%, depending on the degres of encephalopathy,

Problems

Climbeal features

Investigation

244 LIVER DISEASE

Coagulepathy.

Hypoglveaemia.

Crerebral oedema.

Hypaxia.

Renad failure,
Medabolic/scid-base disturbance.

Sepsis.

@ & ® ® ® & &

L. Infecrive. Wiral hepatitis {see related topic, Jaundice,
p. 225).

2. Drugs and foxing, eg. paracetamol, halothane, sodiaem
valpmate, Amanriir phalloides (death cap mushroom),

3 Metabolic. Tyrosinaemia, galactotasmia, Wilson's
disease, Reve's syndrome.

4. Ischapmic. Budd-Chinri syndrome, post skock or cardine
SUrgery.

Anofexia, naasea and vomiting are accompanied by
behavioural change. There may be a hisiory of hepaiits or of
metzbolic disease. There may be signs of chronie liver
diseasa, Encephalopathy produces restlessness, aggression
and confusion and there may be tachypnosa with deep
respirations. Asterizie is & late Festure, 85 are stupor and
comg, The degree of coma can be praded 14 depeading on
conscious level, neeralogical signs and EEG changes.

a Liver function tegls, ammonia,
e FRC, crozemalch.



Management

Chronic liver disease

o Coagulatlon screen

» URE, glucose, acid-base, calcium, phasphate amd
MIAgnesim.

Liver ultrasoand.

¥iral serology.

Biood culmre.

Urine and senom for tosicology.

Onther tests for specific disease, e.g. o, -antitrypsin, copper
and caeruloplasmin

- o o @ W

Management is supportive while waiting for spontaneous
recovery of the liver of transplantation. Specialzed inbersiva
care is necded. Sedative drogs should be svoided, as they
mask encephalopsthy, and prodein fesds should be siopped.
Neomyein and lactulose are pive to sterilize the gut and
reduce enterchepatic absorption, Coma depth should be
moeitored. Coagulopathy should be wreated with intravenous
viamin K ard fresh frozen plasma, in conjunction with H.,
blockers to reduce bleeding from gastric erogions.
Cardiorespiratory stability. nomoglycaemia and acid-base
balance are imporian. as iz preventing raised intracranial
pressure.

The hepatocyte hae o remarkable ability to regensrate follvadng injory. However, after an
acude hr.p:a.fil'ii_ inflammation may be ongoing (chronic persictent and chronic octive
hepatitis). Chronic liver damage may also develop insidiously (e.g. meabolic, ssoimmuns
or neoplastic diseage, eystic fibrosig) with livke or so sympioms inldally. The growth of
excassive fibrous tizoue during bealing causes the pathological process known as cirrhogis,
Chronic liver failure and cirrhosis may lesd i ponal byperiension and eventoal death,

Problems

Acmaresia and poor merten,

Ascine,

Altered dreg metabalism,

Bleading dus= to decreaced clolling Faciors and
1hrom boc y iopenin.

Pearal dysfunction inehsling the hepatoresal sy ndrome.
Pruritus seeondary v cholestasgis,

Ponal hypertension

Encephalopathy.

Acute decompensation. May be provoked by infection or
bleeding.
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Clinical features

Management

246 LIVER DISEASE

Chronic liver dizease may manifest itself in the skin with
jaundice, spider naevi and palmar érythema, There may be
hepatomegaly although in children with cirrhosis the lver
may shoik insize. Splenomezaly may be present wath posial
hypentenston. Assiles may cousé thea child local discomior
as well as a poor appetite which exacerbales the natritioaal
problems. [n severe disease, the child may have flappang
tremor of the hands (asterixis) and signs of neurological
tmpairment dus 1o encephalopathy. Vitemin E deficiency
due 1o chionie cholzsasis may alse prescnl witls neurelegscal
probledss.

Maonagement consists of mobitoring and treating
complications. This is best done in conjenction with a
specialist liver omit, As with any chronic disease, the social
and psychological effects on the child and family must
always be considered when drawing up Lthiz |:||11r|| of
manggement. The delimitive managemanl in many cases 15
Liver transplantation.

A Mureirion. It is imporiant that the child maintains an
adequate calors intake and 15 monilored for hypoglycacmia
Spme children may require spaeinl diets. Vilamin
supplementalion is important paricularly for Mg Soluble
vitamina. Growth must be monktored,

2. Ascires. Treatment is with diretics and paracentzsis (o
ease discomfort.

I Drup merabolism, Drugs which are metsholized by the
liver may need o be given in reduced doses or avoided
akogather.

4. Cholestaxiz, Ursodeoxyeholie acid may be helplol o
maximize bile sxcretion, Prorites may bo alleviated by
cholestyrumine.

5. Menitoring, Regular monitoring of liver cnzymes,
bilirabin, clotming (in pardcular INR) and plaelet count ere
all necessary 1o book for signs of discase progression,



Portal hypertension

The normal pressore in the portal venous system i3 arcand 7 mmBg amd poral hyperension
occurs at pressures sxceeding about 10 mmbg, Causes may be due to prehepatic,
intrahepatic or post hepatic obstruciion o Mood Aow,

Causes i, Preheparic, doe either to portal vein ceclusion or
imcreased hlood fow,

{a} Meonutes; congenital occlusion of porial vein, occlusion
due to amiilical sepais, or as a complication of umbilical
artery catheters.

(b1 Ol children: intra-abdomingl sepsis, inflammatory
bowel discase, hypercoagalability siates.

2, Wepanie, Cirthosis of any cause, &g, cystic (itrasis,
ocongenital hepatic Abnsid,

3. Post-hepatic, Budd-Chian syndrome (hepatic vein
occlusion), consirictive pericarditis, congestive bear frilure.

o Gstreinestingl baemorrhage,

& Hypersplenism, thrombacytopenia,
& Asciles

= Encephalopathy.

L

Seplicaemia,

Clinleal features Fortal hypertension frequently presents with upper
pasiroimestinal blesding fmom eesophageal varices or Inom
Hstril;iu. There fay b sligmata of chronic liver disease.
There may also be signs of e underlying discase, &g
Wilson™s disease o comstebetive pericandlis,

Investigations Basaline mvestigntions are as for acute hepatic Tailure. In
additicn other investigations may be indicated:

« CXR and echocardiography o exclude constrictive
pericardinis.

+ Endoscopy to look for site of GI bleeding

= Liver biopsy,

Management Mapagement of variceal heemorrhage is described under
related tepic, Gastrobntestinal hazmorrhage {p, 156].
Treatment options for the portal hyperténsion include
poriosystemic shuni surgery or lives transplaniation,
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Liver transplantation

Patients with choonie hiver discase and also selected petionta with metabmolic disease or
fubminant liver faiburs should be comsidered sarly for ransplastaior. Cument | year survival
figurcs are 80-90%. Absolule contraindicalions arc metasiatic malignancy, permanant
neuralogical deficil and intractable cxtrabopatic sepais. Complications are rejection,
opportunistc infection (bactonal, fungal, viral and Prewmocysitis corin), renal falune and
vascular thromboses, Expert inital assessment amd care of the chdids gensral comlition,
especially nutttrenal stetos, will minkmize post-operative problems.

Further reading

Beath 5V, Booth I'W, Eelly DA, Nutritional suppon in liver disease. Archives of Disense in
Chitdhod, 1993; 6% 545-7.

Lee H. Yacanti JP. Liver transplantation and its long-term management in children.
FPoediatric Cliics of North America, 1996, 43; 99-124,

Related topics of interest

Castredniesinal emorhogzs (p. 156)
Jaundice (p. 225)
Meonatnl jmndice (p. 276)

248 LIVER DISEASE



LUMPS IN THE GROIN

Lumps in the groin can often be diagnoeed by careful history and examingtion taking ino
ncodnd the amatomical lasdmarks of the area. T boys, o careful examinstion of the scootum
and testes is eszential, In a gid, the finding of bilateral mase=s in the inguinal canal or
bilateral ingwinal herpize should lead to investigation to =iclude testeular feminization

syndrome.
Lumips in the scrotum

Lomps in the inguinal canal

I. Hydrocoele i3 due 10 a flusd-filled processus vaginalis
surrpunding the testis. It is common at birth. I is Moctsant
and tranailluminabhe snd the testis mey be difficulr to fesl
Muat resolve by the age of | veas. Peraistence beyond that
age may be dae 1o ageciaed hemia.

2 Testewlar rorsion presenis in Boys as an acutely paiaful,
swollen testis. [t may also present with abdominal pain and
vomiting. Immediate surgical correction is required to
prevent the testis becoming necrotic and contralateral
orchidopexy is useally performed as the other side is at
increased msk of worsion in the Moo,

A Testcular temonrs ane very rare i childhood. Germ ezl
RIS GOCIFTng in neonates, present &5 & painless mass and
rarely metastagize. [noolder boye they moy be painful and if
the tumour secretes [ human chorionic goradetrophin they
may also develop pymascomastia. Adelescants with limaurs
aften present with merasiatic disease. Benign neoplasms
irclude Servodi cell umours which occur in hebies under 6
mopths and L,l,'.:"-ﬂi.ﬂ cell tomiowrs which typically occour in
A-Qyayr-obde and are associated with precocions paberty.

4. Cysts of the spermntic cord may occasionally cause
problems if they twist, presenting similacly to testicular
toraion,

1. Mguinal hernie are commener in boys and on the righa
ade, They sar a8 8 mass in the inguinal canal which may
thien axtend imo the serotem and 10% are bilateral The mass
k& present intermittently and appears when the child cries or
sirains, disappearing when they are quiet or asleep, The
kemmia may contain omentum or any intra-abdominal organ
smich as gut, liver or avary. An incarceraisd hemia is present
all the time &nd is tender. It should be reduced if possable and
surgery arranged as soon as possible fo prevent strangulation,
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This causes intermuption of the blood supply and subsequent
mecrosis of the sae contents,

Hermiae are mare commaon in premature infants, these
with chromic lung disease {e.2. cystic fibross) and connective
tigsue disease (e p. Ehlers-Danlos syndrome, mucopoly-
saccharidoses). In the latter tawo groaps there is alzo an
increased risk of recumence following repair, Pramoture
babies heve 3 risk of pest-operative aproen and sorequine
careful monitoring,

2 Undereeruled gesfen may be found in the conal, IF they can
be milked down into the base of the scrotum then they wre
retractile and do noi require operation. Tree undescended
testes which hove nof descended by 1 year of age should be
brought down opemtively.

Lumps in the lateral groin | Dymphedenapatfey may be localized or generalized (s2e
also relsted topic Lumps in the neck, p. 251). Localized
tender enlargement of the inguinal glands may be dus w
infection amwhers from the perinewm to the toes.

2. Maldercended or ectopic fesies may be Found anywhere
cgsice the mgainal canal, They will never naterully descend
correcily inte the scrotum and so require surgical
imerventon

Fuarther reading

K=z El, Lusidak B. The acide scrotivm, Paediaire Clinicr a_l,l"H{lrl'.'l America, 1997 44 [5):
1251-66.

Skoop 51 Benign and malignant peediatric scrofal masies. Poediamie Clinics af Nosh
America, 1997, 44 (5): 1229-50,

Related topics of interest

Laipmps in the peck (p, 251)
Newhors examination {p. 296)
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LUMPS IN THE NECK

The neck s an anatomically compact area which contains a number of important strochunes
and orgens, Diagnosis of abnormalities can ofien be made by their pesition relative to
anstomical lendmarks. When examining a neck lump. depth below the skin, mobility, shape
and texiure, transillaminability apd kmps elsewhere in the body ane mportant pointers in
making the diagrosis. Lumps within the skin or sub-cutaneous tissues inchide sehacecns
eyits and Hpomata,

Types of lump I, Thyeroglorsal cysts are emboyological remnants of thymaid
tissue but may first present in children and young adults,
They are midline swellings which charactenstically move
wpwasds on protrading the tongue or swallowing,

2. Thyroid gland may enlarge generally, producing a goitre,
or may develop discrete nodules within it The child should
be examined for signs and symptoms of hypenhyroidism
(tremor, weight loss, eye signs) and hypothyroidism
{constipetion, lethargy, weight gain). Solitary nodules are
wary rane in childbood, causes being benign adenomata, cysts,
cofiomd nodules or carcimoma.  Investigation i5 with thynoed
function tests @nd ulimsound and in the case of a nodule, an
iiolape scai may be indicated.

3 Branchisl crsts and siaeses are embryolbopical remnanis
of the branchial clefie, mos commanly the Ind, They may
present afier an upper respiratory tract infection when they
may dip:h:r;r. A owil pressnls a5 & 'Fuinl.ﬁ: :w:lling ak the
boarder of the sternomaztoid, bat iF infected it becomes
painful and ned

4, Sternomaarond Fesoee B thought o be dee o tmama to
the muscle during delivery. The baby presents with a
palpable lump on the sternomastoid associated with
shortening of the muscle and a resalting tonicollis w that
sihe, [F lefi untreated the child may develop brechycephaly
du o lying asymetrically, Trestment is with physictberapy,

S, Cystic hygrema is & congenital sbnormality of lymphatics
and s present from birth, Tt presenis as & ransilluminable,
Mucrsa mass. It may contain vascular clemends and may be
very large. Major complications are cosmetic, mfection or
ERIITA,
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Lymphadenopathy

Lymph node enlargement can occur in anterior or posterior triangles as well as in the
submental and occipital arsas. It s extremely common in children particularly asscoiabed
with acuie L per J'I::Fiulury tract infechon. In this case it is wsually tender and subsides
withim o week or two. Where there is swelling which is larger than expected, lasis longer or
where the glands are Arm, tethered to samrounding structures or where the child has other
symptoms, other di.a;nna:: should be considenad. SP:EiﬁE cni:p.:ir_l.' should be made showt
fevers, rash, respimatory sympioms, weight loss, cat scraiches, dnigs and forgign travel.
Examination shoild look far l_l.-m[ﬂu:l:u.nput'h}' plimwhizre, hr:pinﬁphmgulr and local
infection al sites from which brmph draans inte the neck.

Generalized [, Infecrion may be bacterial, protozoan (¢.g. toxoplasmass)

lymiphadenopathy of mycobactenal, including atypical species. Viruses which
may be responsble include measkes, mbella, Epsiein-Barr,
cybomsegalovingg and cat sorateh fever,

Y Kawasakl disease is a condition of unknown asticlogy
which presents with lvmphadenopathy as well as rash,
mucous membrane involvemenl and conjunctivitis (sec
related topic Kawaseki diseass, p. 233)

I Maligraecy. Lymphoma, leukaemia, Langerhans cell
hisocytosis and metastases from solid umours.

4. Eezemg. Children with widespread eczema often have
E-:ner.ll't:r.pd h'mpl'tldﬂﬂﬂpﬂh':. prnhnh'l':,l due ia rep:-a.trd
scralching and infection.

5. Collugen disorders. op. pivenale fheumationd anhoitis and
gvatemic lopus arythematasiss,

fi. Dvwgs can occasionally cawse lymphadenopathy, .2,
tu.rlmrrumpiu: and Fh!rl:‘lt-lliﬂ.

7. Sterage diterders, e.g. Gaucher's disease and
Miemann—Fick discase,
Lecalized lymphadenopathy [, Localized pyogenic fnfeciion (e.g. of the throat, or scalp)

will cavse enlargement of the nods proup which drains the
ared.

2. Mallgremey, Lymplecana may present with [ocalbeed node
enlargement Metastatie spread may be focalized o aodes
drairing a pardicular region.
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Investigations

Further reading

i

lremumizetion may cause localized lymphadernopathy, eg.

BCG.

FBLC, film and ESE.

Bacteriology specimens, &g throat swab.

CXR for hilar l[ymphadenopathy in lymphoma or
sancoldosis.

iral serology.

Lymph node biopsy if no adequate cxplanation can be
found for the lymphadenopathy, This should be
underaken under gpeneral anassthetic as pre-operative
assessment may wadersstimate the involvement of
underlying stnactures.

Morland B. Lymphadenopathy. Archives of Direase i Childiond, 1995, T3 {5 476-9,

Related topics of interest

Kawaesaki disease (p. 233)
Lurngs in the groin (p. 249

Malignancy = leukasmiz and Iy mphoma {p. 257)
Pyreaia of unknown origin (p. 334)

Thyroid disorders (p. 363)
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MALIGNANCY IN CHILDHOOD

Malignant diszase is the second mos commaon canse of demth aler accidents in chiklren
between | and 15 years, sccounting for 169 of devths. Naticnally, approximately | 200 new
cases of lukaemia and cancer are diagnoged each vesr, With a UK popalation of = 11
million chabdnan, this gives a | in 600 risk of deweloping cancer in the Girst 15 yeéars of life,
Owerall, cancer is approximately one-third more commen in boys, Despite being the second
st comimon cause of death in chikdren, 3 GPF whose list includes 500 children coall expec
10 s&e anly Dwo new caset |6 35 years. Howeser, by the year 2000, 1 an 1000 20-year-olis
will Be a survivor of childhood cancer, sothe [ale effests of hoth the disease and s realnen
are becoming increasingly important.

Problems o Immuncsupprassion.

»  Treatment iolersbibiy.

n  Family ard social disruption.
o Late effizcts.

L

Second tumouars.

Relative incilences I Lenkaemia (33%) is the commonest malignancy with
in the UK 400450 new cases per year (ALL accoenis for 75% of
CaseEs).

1 Hrain and spinal cord rmonrs [25%) are the second
commanest childhood cancers with 300 pew cases per year.

i Lymphomas (11%) There are approximately 140 new
cages per vear, wilh nop-Hodgkin's lymphoma being mirs
comman than Hodgkin's lymphoma.

A, Opher soltd rmanrs. Newoblastoma (70 cases/year],
Wilms" tumour [T0 cases/year), retinoblastoma (35
cngeslyear), and hepatoblasioma (10 cases/yeary together
secounl for 15-20% of childhood cancers, There are
approximately 80 new bone twmowss {ostdarcoma, Ewing's
earcomal and 50 new soft-tissue sarcomas (rhabdo-
myosarcoma) per year. Other tamours {e.g. germ eell,
thyrod) are very rare,

A.H:inl!-ugy The cauges of childhood cancer are, for the most par,
unkrawn bul probably resull from the interaction of a
namber of fectors, The UK Co-ordinating Commiites on
Concer Research (UECCR) in collaboration with the UK
Children's Cancer Study Groop (UTECCSG) el up a
case=cantrel stedy in 1992 1o investigate the acfinlogy of
leukzamia. The sudy will iry 10 esteblish the mole of axposune
af the parendal germ cells, the fefus and the child o iorizing
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Treatment

Survival

Late eilects

radintion aed certain chemecals. Other possible asfinlogscal
factors inelude exposure 1o extremely low-lrequency
electromagnetic Nields (2.2, proximity t high-power cihlee),
or an abhnormal responses 18 common infection

In certain conditions there iz a penstic predispesition to
malignancy, &8, chromosomal abnormalities (Down's
synedromel, single gene defects (over 15% of children with
retinphlasioma have a family historyd and DNA repair
swnelmormes {ataxia elangieciasia),

P53 s & wmour-sppresior gene located on chromosome
17, Raised levels and mutations have been found tn many
tamous tpes, Li-Fraomend symdiome 15 descobed in familses
with geemline muations of 253, who have a much increased
incidence of cancer, panicelarly breast cancer and soft-tissee
SATCOImEs.

Mot children with cancer in the UK are now treated within
climical trials ooordinated by the M=gical Research Council
(MRC), UKCCSG or European study groups. Results from
these trials are continually evaluared and changes in
protecols made 1o iy 1w maximize survival whils
minimizing late effects. Without these national and
imernational studies the nombers treated in each centre
would be oo small to detect statistically significan
improvements in outcome rapidly. Improved survival has
been achieved by the wse of mone intensive chemotherapy
regimesa which have been made possible by benier
suppartive care [e.g, early introduction of antibiotics lor
febrile r-:uln:lf-:rqiu., granulocyte colony-stimulating dregs 1o
improve bone marow recoveryh The intreduction of 5-HT 5
nhibilors [e.g. ondansetron) has reduced the severity of
funiged and vomiting, and improved meatment tolerability

Dwerall, more tham 50% ol children with leukaemia and
cancer row survive beyond 3 years. For some malignancies
(g ALL, MHL, Wilms'} the survival rates are now beiter
than T0%, and in these it is Importanl 1o minimize the late
effects of the treatment, In contrast, survival riles for
malignancies such &3 brain tumeorss and advanced
neurchlastoma remain poar despite inensive chemotherspy
and racdistherapy.

The improved sorvival from childhood cancer has led to
increasing concem aboat the long-term effects of the dissass
and ils treatment on the survivors, These late effects include:

® Impaired growih and developmest (panicelaly following
coranial irradiation).
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e Incrcased nsk of sceond amowrs.

o Dirug elffects, o.g. cardivtoxicily sccomndary o
anithracyclind.

w  Infertiliny dus o goaadal rradiation or chematherapy.

= Mewropsychological sequelae which may be subtle
defects (e, dffcubtics with neemal anthmetc following
ceaminl irradiation) or more pronouaced, particalarky
wilven treated il o young age.

Treatment sirategics must now be evaluated, not only in
terms of improved survival, bat atso i eomes of the health
statms of survivors.

Further reading

Chambers EJL Rn.d.in-li'l.:mpy i pu.ed.'r.ul;ril: pru.l.'li.vu-:. Archives af Disease in Childhoed, 1991
difiz 10002,

Goldman A. ABC of pallistive chre: special problems of children. Britizh Medical fournal,
1998: T124: 40-52,

Li FP, Fraumeni JF. Prospective stody of a family cancer syndrome. Jearnad of the
American Medical Association, 1982 247: 2600

Mormis-Jones PH, and Craft AW, Childhood cancer: core al what cost? Archives of Disease
i Childhood, 1090 651 GEE-A0

Related topics of interest

Malignancy - leukaermia snd lymphoma (p. 257)
Malignancy — solid nemours {p. 261}
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MALIGNANCY - LEUKAEMIA AND

LYMPHOMA

Levkasmia is the commonsst ehiklihood malignancy with 400-450 pew cases per vearin the
U, This gives a prevalence of 3.5 per 100 000 children under the age of 15 veass, Acue
Iymphoblasiic euscaemis (ALL) sccounis for 75% of cases; the peak age s 2-6 years, and it
b glightly moee commen in boye {120 1F). Moa-Hodgkin's lymphome is the third most
canimon childioad malignency. and it can be thought of a5 “lumpy lenksemia’. The peak spe
ke T—10 years and i i thees times mose common in boys than in gids. Hodpkin's bsmphoma
oecurs b older childsen and 38 Four times more common in boys.

Leukaemia

Presentation

Investigation

Presenbing features mclude fahgie, pallor, brosing, frequent
ar severs infections, lymphadenopathy or bane pain
Hepatoeplesomegaly may be preseslt. Cranial nerve palsies
{particularly seventh nefve) are uBcommon prosenling
features but indicate CHE involvement. There may be
tgsticular enlargement in boys owing to keukaemic infiltration

FBC and film. Typically shows anagmia, thrombo-
cylippenia, nedtropenia and blasts, but the blond count
may be normal. A high white count (> 50 % 10%1) is a
poor prognastic indicator.

Bone mamosw aspirale and rephing. Myeloperoxidase or
Sudlan Back reaction distinguishes lymphablasts from
myeloblis (pegative of less than 3% positive blasts in
ALL) Immuenalogical markers determine the cell linsage
of the blasts (T, B, null, common, pre-B, etc.),
Cyrlogenetics, Mumerical or structural ehromosomal
abeormalitezs (n blpod or bone marrow are of prognosthe
importance, eg. hyperdiploidy has a good prognosis,
while some translocations are associated with a worse
prognosis,

Lembar punctwre. Less than 3% of affected children have
CMS disease ot diagnosis. If there is any suggestion of
CMS involvement or raised intracranial pressare, o CT
scan should be performed before LP,

& Colture. Blood, arine, C5F, surface swabe,

Chest mdiography, Mediastinal widening is seen
particulasly in T-cell ALL.

Li&Ea, creatinine, calcium, phosphate and urate. Baseline
pretreatment. There may be o depree of renal fhibore at
dingnosis, and the urate is often rased,
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Adverse prognestic features

Trealsment

Prohlems

o Liver lunction tests (LETs) are wswally normal at
diggnosis but eneymes may be clevated due o leukaesmic
infiiratbon. Many of tbe ant-leakaemic drugs can impals
liver funcilon.

& Viral amibodies (varicella, measles, CMYY,

¢ High white blood cell count (WHECL

& Age < 2 vears or =10 years (survival is only 20% if over

16 yeass).

Baoys have a slightly worss prognosis than girls,

Massive medinsiinal widening.

CME disease

T-czll ALL, acute or chronic myeloid keukaenia (AMI.

CML}.

& Chromasomal ahnormalities, e.g. irnslocatiens,

o Slow responders (nol in remission alter 4 weeks'
inducton ),

s Relipse daring treaimenl.

Mot children with ALL in the UK sre freated according 1o
natiomal protecols s par of the UK Acute Lymphoblaoic
Leukaemias {LUEALL) trial. The current protocn] (UKALL
XD congisis of & d-week peciod of remission induction
followed by consalidation with two or three blocks of
intensification. RBegular intrathecal methotrexate, with or
withowt high-dose intravenous metholrexale, is given a8
prophylaxis againsl CHE relepse. Following condolidation, a
further E4 months' mainienance treatment {(mainly oral
chemotherapy) 15 given to complete a total of 2 years®
treatmient. Cranial irmadiation is pow reserved for children
with high-risk disepse (high WBC, CNS disease]. Bons
marraw transplantation from & compalible sibling is
consicered i first remission s poor-progeosis patients, If
thizre are no adverse prognaostic features, S-year survival =
greater thon 7045, but in high-msk patients it is only S0-50%,

). Tumounr lysi syndrowe. Acate renal failure may occur
whean freatment €larts, owing 1o acute hedis of blasis, with
release of wric achd and phosphae (especially if high WBC or
B-cell discase). Prehydration, alkalinization of the urine and
allopurinal promotz renal excretion and shoald be
commenced ol basl 24 howrs prior 1o reatment,

2 Immunosuppression. Children with leuksemia are
relatively immuncsuppressed for the duration of thelr
ireatment and for at least & monihs after, They are
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paricalarly at risk of infecisons {viral and fungal ae well s
bacterial) following intensification blocks when the child is
neutrapenic. Granelacyte colony-stimualating factors may be
used 1o stimulate bone maprrow recovery from inlensive
chemotherapy. Antibictic prophylaxis sgainst the
opportunistic infection pneumocystis poeumonia is given
routinezly. Measles and chickeapox can be life-thremening
and immancglebulin should ke given if esposed and non-
immune. Immunizations should not be gi\r:n d'un'n; and for
& months after treatment as antibody responses will be
inadequate and live vaceines may be life-threatening,

. Fide effects of cytotoxic drugs. The intrpduction of
antiemetics such as andanssiron has greatly improed the
tolerability of treatment. Other side-effects nclude
alopecia. mucosal ulceration {eg. methkoirexaie), renal
texicity (e.g. methotrexale), cardictoxicity (e.pg.
anthracyclines) and peripheral neurapathy (2.8, vircristine ),

Non-Hodgkin's lymphoma (NHL)

Fory per cant af these ymphomas are shdominal (usaally B-cell), and 305 are mediastnal
tusoalty T-cell) Other sites include head and neck lymph nodes and the kidneys, There is
an increased incidence in immosodeliciency symdromes, ep. Wiskott-Aldrich. ataxia
tabangiactasia, AIDS, and posl ocgan iransplantation, NHL i treated asing proiocals similars
e those for ALL. Staging amd prognodis depends on the site and number of groups of
bymph nodes fveolved. Five-yesr sundval is 85905 in [ocalized disease, but only 30—20%
in advanced diszass.

Hodgkin's lymphoma (Hodgkin's disease, HD)

Epstein—Barr vines may have a role in the acstiolegy of HD. Histology of affecies) lvmph
nades shaws characteristic Reed=3lermberg cells. The disease itsell capses relative
immunosuppression end there 15 a high risk af second malignancics. Localized disease is
treated with radiotherapy, and more widespread disease is trested with chemotherapy.
Crverall the 5-year survival is over 0%, but il tends o be a lifelong nelapsing and remilting
disarder.

Further reading

Chessalls IM. Mainienanes treatment and shared care in lymphoblastic lenkaemia,
Archiver of Ditease i Childhoed, 1995 T3: 368-73,

Plawman PN, Pinkerion CR (eds) Paedigiric $necolegy: Clinical Practice ond
Cantroversies. London: Chapman & Hall, 1992: Chaplers 8-11
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Related topics of interest

Maliganancy kn childhood (p. 254}
Purpura and bruising (p. M)
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MALIGNANCY - SOLID TUMOURS

Brain and spinal cord tumours are the most common solid umours, accounting for 255 of
all childhood mabignancy (~ 300 new cases per year in the UK). The two most commmon
exfracrarial sold wmoars are neuroblastoma and Wilms® tumowr, each with abowi 70 pew
Cases er Year.

Brain and spinal cord tumours

The majority of CHS tumours arise from two histological cell types: glial cells
{astrocyiomas and ependymomas) and pesrosciodermal cells {primitive nevroectodermal
tumours and medulicblastomas). They have a high podential for local recurrence and
nenrnaxial dissemination bup distiant metastases are rare,

Fresentation * Headaches.
* Eorly moming vomiting,
* Focul neurological signs, e.g. cercbellar signs with
posterior s nmdur,
* Increasing head circumlerence (infanis).
* Convulsions
* Endocrine disurbance, ¢.p. precoclows puberty,

diencephalic syndrome.

Investipation ®* Radislogy, CT zcan or MRI, Fifty per cent arise in the
postEror fodes,

* Hittelogy, Sterectacuc Mopsy if unresectable. Ffty per
cept aee astrocyiomas. Biological maskers ssch ag pS3
expression may help in prediciing prognosis bt are sl
research myvestigations al present

Managemienl Acutely raised intracranial prassune i§ reaed with mapnital
and dexamethasone. A ventriculopsritoneal shunt is
sometimes nesded. Surgical resection and cranisspinal
radiotherapy are the mainglays of reatment. Chemaotherapy
bas been ahown o shrink some wmowrs, particalarly hose of
nearocciodermal origin, and may delay progression in
others. Radiotherapy is partlcularly damaging 1o the knfand
brain s0 chemotherapy is curmenily wsed in this age group,

Dutcome Orverall there is onky & 50% chance of 5-year survival, Low-
grade asirocytomas which are completely msected camy the
best prognasis and high-grede gliomas {glichlasioma
multiforme) are associated with a very poor prognoss, wilh
the majority of affected infanls dving within manths, Lale
effects of the treatment inclade the neuroendocrine and
neuropsychological effeas of radiotherapy.
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Neuroblastoma

This iz a malignam wmour derived from the symparthaiic nervous syssem, The peak age of
incidence is 1 years; it is rare over 3 years and is slightly more comemoen in boys {140 1F)L
In opz-thind the primary tumour erises from the adrenal, and the majority have melastases at
presentation (bone, bons mamow, lymph nodes, less commonly liver, skin}. Prognosis is
inversely related o age ol presentalion. Under the age of | year the tamour behaves very
differently and may even regress spontaneously, Despite even advanced disease, the

prognosts in this age group is usually good,

FPreseniaiion -

Abdominal mass (> 3045,

* Hone marow infiliration. Asaemia, thrombocyiopenia,

bone prin.

Non-specilic malaise,

Local invasion and compression, e.g. proptosis in bead
and peck dissase, venous compression in thoracie disease,
Spinal cord compression. A “dumb-bell® tomowr prows
throuph the imiervertebral foraming and  has
rﬂmpcri.h:rl-:lt and intraspinal componznds,

bletabalic effects. High levels of catecholamines and
vascactive inlesinal peptides cause swesting, pallor and
diarrheoea.

Hepatomegaly,

Blisish skin nodules.

Urinary catecholamine mebalites. Raised vp.nillrl-
mandelic acid (VMA) and homovanillic acid (HYA} 1o
crealining ranios on @ spat urine specimen.

Radiclogy. Abdominal US, CT scan or MRI (chest,
abdomen, = head and neck). The twumour oftén contains
flacks of calcification

Tumowr histalogy and cylogenetics, More differemiased
tumaurs have a better progmosis. Struciural and nemerical
abnormalities of chromasome 1 and B-myve amplification
{eellular oncogene) are associated with more advanc=d
diseage.

Bome marrow examimation.

Radionucleotide bone scan
Mela-iodobengylguanidine (MIBO) scan, An
P20)- pabelbed guanethine anakxgue which is taken up by
= 90% of seuroasiomas.

Serum ferritin. Raised forritin associsted with moge
advanced disease and worse prognosis,

Mlanagemen IF the twmbur §% localized and completely resected no furiher
ireatment may be needsd. However, the majoridy reguine
adjuvant chemoiherapy with o without radiotherapy, Very
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high-dose chemotherapy (megatherapy) with sutolopous
bore marrow rescue and targesed radictherapy using MIRG
are used in Bome centnes,

Dutcoms Localized, completely reseciable disewse (stage | ) has a good
prognasis, with more than 90% 3-year survival, but thess
children account for bess than 5% of the total. More than
60% of children have disseminated disease at dizgnosis
{stage 4). Five-year survival is - 60% under the ape of | year
bt is only ~ 20% over 1 year, propnosis worsening with
increasing age. Stage 45 18 a special proup onder the age of |
year, wha have a lecalized primary tumowr with
dissemination o Hver, skin and bone marrow, This group hes
more has B0 S-year survival, Mass sereeming of infanls for
ratsed urinary catecholamines, o detect  early
neurehlastomas, has not been widely accepled dnce many of
the wmowrs detecied have an inrinsically good prognosts
and may even regress speatanecualy,

Wilms® tumour (nephroblastoma)

Thas tumpar arsses from emboyonal cells within the kidney inephrogenic rests), The majonty
present under the age of § vears, boys bemng affecied shightly more commonly 1has girls, The
lefi kielmey 15 affected more often than the rght and 5-10% of patienis have bilateral
tumoars. Wilms® fumour is associated with amiridia, hemihypertrophy,
Beckwith-Wiedemann syndrome and genitouninary abnormalitics

Abnormalities of chromosome 11 have been identified in some chilben, S1aging depends
om whether there & bocal extession beyond the renal capsule, involvement of local Iymph
mesdles or dislant fung metasiases,

Presentation * Asympromatic renal mass (209 )
® [lacmaturia - rarc.
Investigation * Radiology. Abdominal US and CT scan. Cheg

radiography to dentify lung metastases.
® Tumoar histology. Unfavowerable features include areas of
anaplasia.

Management Mephreclomy it perlormed edther a8 a prmary procedure or
follawing shrankage of the wmowr by chemotherapy. The
duration and intensity of post-operative chemotherapy
depends on the twmour stage and histological features,
Hldinrlw.rlp:,.' is peed §f the tumour 15 mol limied Lo the
kidmey.

Cutcome Crverall there 35 more than B5% 5-year survival. Age over 5
years, advanced stage and wmfuvourable histolopy ars worse
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prognostie features. bul even these children have a bater
than &0% chance of cure,

Further reading
Meller 5. Targeted radiotherapy for neuroblastoma. Archives of Disease i Childhood,
1997 TT: 38991,

Murphy SB, Cohn 5L, Craft AW er al. Do children benefit from mass screening for
newrchlnsioma? Lancer, 195915 337: 34446,

Related topie of interest

Malignancy in chaldhood {p 2543
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MENINGITIS AND ENCEPHALITIS

Eaghty per cent ool all bacierial meningitis ooours in childhood, with a martality of FO% {over
[} deaths per year in the LFK) It &% the commones causs of acquired sensoringural
dealfmess, and can lead 1o other neurelogical sequelis, incdliding epilepsy. The organisms
respongible vary with age, and the choios of antibvics theréfore depends on the age of the
chikd as well af the local pattern of drug resistance. Meningitis may also follow infection
with & wide variety of viruses, and the prognosis is usually good with no specific treatment.
Encephalitis is usaally viral of post-infections and 15 characterized by fever, disturbed
coRSCibUAREsS, convalzions end focal nearological signs. Twberculous meningins should be
considered in every case of aseptic meningits or encephalits, The oesel is usually insidious
and these children often develop focal nesrodogical signs before a diagnosis is made.
Problems ® Seirures.
& [nappropriats ADH secretion,
# Cercbral ocdema,

# Subdural effusions,

® Seplicaemic shack.

*  Meurological .‘Iﬂ:iu-elie.

® Prophylaxis for chose contacts.

Meningitis

Acticlngy {. Bacteral
{a) Meonmal penod
& E coli and other Gram-negative oqganisms.
® Group B sireptococcus.
»  Lisleria monecfapenes,
(b} Ower 3 montha
o Neligeria meningindis,
& Hossmophilies imfluenzae (usaally under & years)
& Srrepiocoocus pRe R,
(el | e 3 months
= Anpy ol the above.

a

. Viral Most commonly coxsackie, schovirus, mamgs,
1 Tubercilosis

4, Fungal. Rare unless immanocompromised,
Clinical features The characteristic featares are pyrexia. headoche, neck

stiffness and photophobia. In a neonate or infant the
symptoms are less specific with fever, poor feeding,
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Investigation

Management

irneahility, vomitng, & full fontanzalle, apnosa or deowsiness,
A convulsion may be the presenting feature, o a lumbar
punctiere {LP) should always be considered in 4 child under 1
year wha e aconvalsion with fever. Keenatal memngtis is
uncomman bl has a kigh mortality and mochidity; mast
have an associated bacteraemia and many are shocked af
dizgnaas. Menmngoeoecal meningitis may be assoctatad with
sepiicaemia {characteristic rash + shock) Haemophilus
meeningitis is much less commaon since the inrodoction of
routine immunization. Symptoms of viral meringitis ane
usually less severe than hacterial meningitis and there may
have been a preceding upper respirstory or gastroinbestinal
illeess, bt it is not always clear-cat,

& FRC, cletting studies

Blocd culiumes,

Serum viral titees = acute and convabescent,

Blood glecoge,

C35F pretein, glucose, bacteriology and virology. In

bacterial meningitizs there is a raised WEBC {mainly

polymorphs), mised proetein and low ghicose (< 50% of

blvod glucose), Orgnrisms may be seen on Gram stain. In

viral meningitis there i & raised WBC {(mainly

Iymphocytes), protein is nermal or raised and CS5F

glucose is normal. In tuberculoos meningitis there is a

raised WEBC (mainly lvmphocvies), raised prodein and bow

ghicose,

= U&E

s Swabs (throat, nose, purpueic sKin) for baclerial and viral
cufiure.

& Uring culture

I, Lumbar pinciares. If mesingitis 5 suspected, an LP
should be performed immediately unless the child's
cardiovascular system is unstable or there is evidence of
raiged intracranisl pressure (e.g, deep coma, prodracted
seizures, focal sewrological signs, unequal pepils or
abnormal puapillary refllexes plus gradual onset of
symptomsfsignsk I the LP is contraindicated, antibiotic
treagmend shoukl not be delayed. Antibiobic guidelinss showld
be reviewed regulady 1o take accoum of the contimeally
changing pattern of sntibiowe resistance, Treatment showld
be reviewed with culture and sensitivity resualis afier 2448
hours, In the presence of a meningococcal rash penicillin
should be given immedistely, If the CSF and clinical picture
suggests viral meningitis it 15 usanl fo treat with 48 howrs'
antibintics, awaiting negative CSF cullure,
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Encephalitis

Astinhigy

2 General measures. Cardiopulmonary support may be
necessary. Reswdct fluid to iwo-thirds of normal
requirements and record strict Nuid balance. Inspproprizie
ADH secretion 18 commeon. Monitor newrobegical status -
any deterioralion suggesly worsening cerebral vedema or
development of a subdural collection. Derect and treat
soizames,

3 Steroids. Much of the cerebral damage in bacterial
meningitis is due to activation of the host inflammatory
responses rather tham the direct effect of the invading
organism. The robe of steroids in reducing this inflammatory
response is controversial, but the carly use of dexamethasone
in haemophilos meningitis may be of benefit, particalarly in
reducing the incidence of deafness. The role of steroids in
meningococcal and presmeceionl meningitis is still unclear,
anid their routine wse 15 not recammended,

4. Propkylaxiz The disease muast be notified 1 PH.L. Close
contactd (howsehold of Kigssdng coatacis) of & child with
meningocoscal disesse should be treated with rifampicin.
Thz patient should also be given rifampicin to clear caringe
a5 soon a5 oral intake i tolerated. Children under 5 vears
who have been in close contact with a child with
haemoaphilus meningits and who are not immunized should
be given rifampicin, Rifampicin causes orange-red
diseoloration of wrine and teers (sialns condact lenses), It
inderferes with other drugs (including the oral conlraceptive
pill) and is contraindicated i pregnancy. In the case of an
oulbreak of meningococcal disease where the serolype is A
or C, vaceination of close contacts may be offered in
addition 1o chemoprophylasis. A present ihere is no vaccine
avaifable for type B.

frifeciious

Herpes simples.

Erterovires (coxsackic, echovines).
Mumps.

& 8 8 S

Frosr-byfecnims
Mensles.
& Vancella zostar,

. b
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Climical features

Further reading

¢ Live vaccines (e measles — very rane)
s Subacute sclerosing panencephalitiz (SSPE).

Herpes simplex is the most common caose of severe
encephalitis. Maorakity 15 high and neurological sequelss in
the survivors are common. The CSF shows a mised while
coumit, ardd the EEG and CT scan show charncteristic chmgl:i
im the temporal lobes. An acide ':EIF-]imil.i.ng En-e;qﬂul'il'i:
may follow chickenpox, resulting in cerebeliar ataxia.
Encephalitis may alse follow measles, with imitshility and
seizures & few days ofter the rash. Theme may be complee
rECAOVEry ar it Can progress Lo severs neurological impairment
or death. S5PE is a lste complication of measles owing
persistence of the virug in the brain, Degeneration of the
brakn pcours several years afrer the iniial infection.

Maron-While BT, Heath PT, Prevendative stralegies on meningacoccal disease. Archives of
Drease in Childhood, 1907 T6: 178=-41.

Report of the Meningitis Wrking Party of the British Pasdiatric Immunology and Infeciious
Driszases Group. Should we use dexamethasone in meningitis? Arclifves of Direare in
Chilelfood, 19592, 67: 1358401,

Gamdy G, Rennie ). Antibiotic treaiment of suspected neonatal meningitis. Archives of
Disease in Childhood, 1990 65; 1-1

Related topics of interest

Coea {p. 82)
Immunization (p. 206}

Mocnatal convulsions (p. 272)
Rashes pnd blisiers {p, 337)

Ehrck (p. 344)
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MUSCLE AND NEUROMUSCULAR

DISORDERS

Disorders of muscle (myopathies) present with Noppiress, delaved motor milestones,
abeormal gait, clumsines o progressive muascle weakress, The majorily of myopathies are
mherited, and all are uncommon. Dystrophies are chamcterized by dogereration of musche
fibres. Myotonia i the filure of mascle relaxation after contraction, Myotonia may occur as
an abnarmal response 1o muscle relaxant agents (o.g. scoline) durng amesthecia resuliing in
total episthotorus. There &5 an mereased risk of this maction in chaldren with muscle disease,
Disorders of the neuromascular junction include myasthenda gravie and botwlism

Myopathies # Developmental, e.g. nemaline myopathy, central core
disense,

& Degenerative, e miscular dystrophy.

» Metabolic, e.g. glycogen storage disease (Fompe's),
camiting deficiency, periodic paralysis, miochondrial
abearmalities.

» Endocrine, e.g. hypothyroidism.

= Myotonic, e g. myotemic dystrophy, sbnormal responss to
scaline,

#  Inflammatary, eg. polymyositis, dermatomyosilis,

Duchenne muscular dystrophy
Problems » Progressive muscle wasting and weakness.

= Repeoted respiratory infocctions,

# FPsychobogical problems.

»  Family disruption and moedifications we ihe home.

» Genehic counsclling. There is a 30% risk of recumesce in
males,

» Fuiure therapies. Gene replacement, myoblast ransfer.

Clinical feafures Duchenne muscular dyvstrophy is the mest oommon muscular

dystrophy with a prevalence of | in 3000 male birks, It &5
inherited as a sex-linked recessive condition, although new
maltations are respansible for up 1o ope-third of cases. Female
camiers are unaffecied. Preseptation is usoally in the first 5
vears of life with & waddling gait due o weakness of the
pelvic girdle, Other early features inchede Frequent falls,
difficulty climbing stairs, climbing up the l2gs to get up from
the floor (Gower's sign), pseudohypentrophy of the calf
miscles and lordosis. The intellect is wsually normal but
there i3 an increased incidence of mild learning difficuhiazs,
Weakness and wasting is progressive with the majority
unablz to walk by 10 vears. Cardiac muscle is also affected.
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Late features include scoliosis, contractures and aspiration
preumomniis. Death usually occurs betacen 15 and 25 yeoars.
Becker muscular dystrophy 15 less common and progresces
mane slowly, with death wually in maddle age.

Investigation # Crestine phosphokinase (CPE). Very high (normal up w
1 510, falls as disease progresses

o  Newrophysiobegy. Characteristic myopathic changes.

o Muscle biopsy. Degenerstive changes, dysirophin
immunoffuorescence,

o Cyiogenstics. A wvery large gene invelved in Duchenne
and Becker muscular dystrophy has been located on the
shon arm of the X chromosome (Xp2l) It codes for the
protzin dystrophin, which forms pant of the cytoskeleton
af muscle cells. Mutafions can be identified in about &0%
of cascs, The level of dystrophin seems o comelate with
climical severity, and therapeutic measures t0 cormec
dystrophin abnormalities are the subject of current
research,

o Antengial dispnosis. Idestification of a known nation,

or dystrophin analysis.

Myotonic syndromes

Myotonic dyswophy is the most common of the myolonic syndromes. Inheritance |s
autcanmal dominant md the gene has recently been identified on chromosome 19, Misscle
weakness produces a myopathibc facies, piosis and & sgping jaw. Myotonia canses difficulty
in relaxing the grosp, It is associated with mild leaming difTiculties, caaracs and frontal
balding. Congenital dystrophia mystonics oocurs in infans of an affected mother and many
die of respiratory difficullies in (e neonatal period as & resuln of severe hypolonia Those
who survive oficn have severe leaming difficulties. Myowoain is desected by shaking hands
with the mather,

Dermatomyositis

This is an inflammatory disorder characterized by generalized proximal muscle weakness
and pain ipolymyosilis) associated with a viclaceous skin msh {evelids, cheeks, knees and
bomy prominences). There i an underfying vascaling of small blood vessels of wnknown
actirlogy. Treatment i with steroids. Severe disease may he mssocialed with subcutanzous
calcification.
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Myasthenia gravis

This is an aatoimnmene dizorder of the reuromuscylar junction which can coour at any age.
Antibodies are produced against the acetylcheline receptors, It i5 associnted with other
autcimamune dizsases and i3 more commaon in girls, Clinkcal feamures inclede plosis, squin,
difficulty in chewing and swallowing, and dysarhria. Generalized weakness and hypotosia
is an gpcommon presentation. Weakness is exacerbated by repetitive or sestainsd
comtraction, Diagnosis is conlicmed by reversal of weakneds with edrmophonium and
tresimenl is with Bong-acling amicholinesterdse inhilitors. Acule exaceshalion of muscle
weakness can he precipitated by exertion, infecdtions or soime Jrigs, such & aminoglveosices
['mjaﬂh:lﬂl: crigis), or by excessive anticholinesierase reatment (chalinergic crisis).
Meonatal myasihenta gravis eocurs bn some infanis of affected maoibers owing o placental
transfer of antiaceryichaline receplor antibodies, and resolves in 4-5 weeks. Congenital
myasihenia gravis is an sotesomal recessive conditon which presents in the newbom period
and is relatively resisiamt 10 Creatment,

Further reading

Bushby EMD. Recest advances in enderstanding muscular dystrophy, Arefives of Digearne
i Childhoad, 1992, 67 1310-2.

Related topics of interest

Dazability ip. 124)
Flappy infant (p. 1500
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NEONATAL CONVULSIONS

Maony disorders may cause fits in the neonatal period, the commonest being perinatal
asphyxia, metabolic derangements and meningitis. Asphyxia due to disturbances in fetal
circuletion and lack of oxygen during labour may lead o hypoxic-ischasmic encephalopatby
ini the First few daws of life, and this is 2 major cause of death and neurclogical disshility

Actiology

Chindcal leatures

Investigation

Management

¢ Hyposxia. Perinatal asphyxiz

» Metabolic disorders, Hypoglycaenia, hypocalcasmia,
hyponatraemia, by pomagnesacmia,

o Infection, Meningitis, <ongenital vical infectian,
encephaldis

o lntracranial haemorrhage. Intraventricular, subdural,
intracerehral.

o Drug withdrowal. Matermal drug abuse,

& Cpreheal malformation,

& [nborn emor of metabalism.

Convulsions in neonates are different from those in older
children. They may be manifested by extension and
stiffenimg of the hady with upwerd devislios of the eyes.
Ober more subtle features mclude apooea and brsdycandia,
sucking and chewing movements of the mouth or cycling
movemens of the [imbs.

Blood sugar, BM Stix immediaaly,

L&E,

Senum calcium and magnesiaom

Acid-tase siatus

Full septic screen inclading lumbar punciure,

FBC.

Oaher tests as indicated, &g, metabalic screen, cerehral
IS, clotting screen, EEG,

= 5 ® " BB W

I, Correct underlying merabolic disorder, e.p.
hypoglyesemia 0.y, dextrose isfusion), hyponatraemia (fuid
restriction), These may be the primacy cause of the
convulsion or may be secondary 1o other conditions such as
barth asphyxin, meningitis of an inbom emor of metabolisem,

2. Anticanvuiranir fo conirol fits and prevent furffar
corvdsions. Phenobachitone 16 the first-line drog. Other
peeful diugs inelude paraldebyde, phenytoin and
clorazepam. If cosvulasions cominue despile thess. contider
thinpentone.
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Birth asphyxia

Problems

Dingnosis and outcome

3. Flwid balerce. Cerebral msults (c.g. birth asphyxia,
praloaged convulsions, meningitis) result in & degree of
cenehral pedema. Fluids should be restricied by 20-40% in
the Tirst 2448 hours 1o redwce the risk of fuid overload.
which exacerbates cerebral oedems and may lead 1o
hyporaireemia, Cliguna may resalt from ADH seoretion or
renal ischagmia The use of dherefics (z.g. manniiol) and the
place of intrecranial pressure monalonng are contrmoversial,

. Rﬂpjrn'rulj: supparf. Yentilotion may be nesded 1o
maaniain good oxygenation, Hyperveniilation to mainiin &
kow-pormial Poo, may balp reduce cerebral oedema,

L Eru-.mu'-:p:c!rum Lv. enfibiofics should be commenced
ones 4 full !-npl.'it- scrden has been performed. The common
causes of peonatal memingitis are group B streptococous,
E. coll and Lisreria,

» Hypozic-ischagmic encephalopathy and neurological
sequelas,

& Meconium aspiration

» Cardiowascular complications — myecardial ischasmia,

persistenl fetal Groulation,

Fenal ischasmia,

Mecootizing emesocolitia

Inappropriate ADH.

Diisseminated intrevascular coagpulopathy (DICK

There is no accepead definilion of birth asphyxia 4o the
prevalznee B difficull 10 ascemain, bol i the UK i 15 i the
region of 5 per 1000 full-term live binhs, with 1 in 1000
dying aor being left severely disabled. Prompt
candiorespiratory resuscitation of binh and early supportive
care (glecose, exygen, managemenl of cerebral pedema,
treatment of seizunes) & important in limiting the cerebral
injry.

Hypoxkc stress is an invadatle consequence of labour,
but the level of stress which an individval fetus can
withsiand is unclzar, Meconiom staining of the amniotic
Nuid and an abnormal cardsotocograph are cunently wsed as
indications of felal disress during labour but are poorly
predictive of leng-term neourological problems, Fewl scalp
blood sampling can be used o asscss the degree of acidosis
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Further reading

ag o measure of feal diswess, and a pH = 7.2 is ofien taken as
an indicotion for wasieed delivery (forceps. Caesanean). The
mean umbilical venous pH in uncompromised fetases ia
raporied o be 7,32, bur there s poor comelation between
cord blood acidosis and subsegoent neurological impaimient,
The Apgar seore s rowinely recorded at | and F minuses
after birth and assesses five variables: hean mbe, respiratory
effort, muscle tone, reflen iritability and cofeur, Severe
depression of the Apgar score (-3) i5 dinsctly related so the
risk of death, but it is otherwise poorly predictive of
nearciogical cutcoms and thers is & poor correlation with
cord blood acidesis, Delay in establishing spontansons
respiration may indicate asphyxia but is influenced by
gestational age and maternal drugs.

Thre: grades of hypoxic—-ischaemic encephalopathy
(HIE) following asphyxia are desenbed: mild, moderate and
severe. The duratkon and scveroy of neurclogical signs (level
of comsclousness, ore and postune, sucking reflex, seizures,
auonomic function) togsther with EEG findings are the best
predictors of neurolpgical cutcome. Mild encephalopathy
carries a good pregnosis, bul moderate and severe
encephalopatly resull in o high risk of impairment. The
severity of HIE, however, can only be diagnosed
retrospectively after sympicms have developsd, New
therapeutic interventions such as allopurinol (a fres rackical
scavenger) and inhibitors of the excitalory neumtransmilier
glutamale may prove o be aseful bul peed 10 be piven sarly,
s there remalns a secd for an early marker of asphyxia.
Mewer wehnigues such a5 mognelic Tesonancs speciroscopy
to evalugte the ATF ensrgy state of the brain and Doppler
micazurement of cerebral bleod flow may be wsefual in
assessing the extent of asphyxis.

Ulnrasownd and CT scarming are used o idemily weaable
complications of asphyain {e.p subduml collectrony and 1o
predict outcome, Poor prognostic findings include injury to
the basal ganglia and subcostical cysis due w infarction in the
vascular walershed asea, bt these do not develop untl afeer
thie first week of 1ife,

Evans D, Levene M. Neonatal seizures. Archives of Disesre in Childhosd, Feal and
Meonatal edn, 19938; TB: FT0-5,

Levene M1 Management of the asphyxiated full term infant, Archives of Disease da
Chitdhood, 1993; 68: 612-6.
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Marlow M. Do we nead an Apgar scome? Archives of Diseare in Childhood, 1992; &72

THS-T.

Related topics of interest

Coma (p, 59)

Disabality {p 124)

Fits, fainis and furnny tums (p. 144)
Meningitis and encephalitis (p. 265)
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NEONATAL JAUNDICE

Jaundice occurs in 80% of ferm and 805 of pee-teem infants witkin the first week. Although
it i= aswally physiclogical and benign, it may alzo signify sericus underlving disease.
Jaundice should always be investigated if there is & deviation from the normal pettern of
physinlogical jaundice

Janndice requiring Visible jaundice within 24 howrs of birtk.
investipation #  Bahy unwell and jaundiced
# High or fast-rising levels of bilinokin (fevel > 220 pmolf
in a term baby. or & rete of rise above 35 pmol0/day L.
& Jaundice persisting beyond 14 days,
« Conjugated hyperbilirubinacmia (associated with pale
stools, durk urine) is always pathological,

History The fallowing poinis in the hisbory are importani;

= Parepal hiswory, Pas obsiemric hiswory, cthnke origins,
blood groups. consanguinity.

# Antenataliperinmal history. Ilnesses during pregnancy,
gestativnnl age wnd modde of delivery .

& Postnats] history, Feeding problems, failure to pass
meconium, vomiting, fever and colour of 1k i:la.h:,": stool
and wrine.

Examination Weight, length and head crcumfersnce should be plotted,
and any dysmorphic feaures poted, Examination may reveal
pallar, bnuising, purpara, of hepatosplenomegaly, Specimens
of stool and urine should be inspected by the clinician. More
specific diagnostic clues may be present, e.g. calaructs in
galaciodaemia, cvitic mass if there is a choladochal cys

Presentation in first 24 hours of life

The commones! causes for early juundice ane:

« Hiemolysis, o.g rhesus diseaze or ABD incompatibility, red cell defects, e.g.
spharncyingis, glucose-6-phosphate dehydropenase deficiency.

#» Extravascular blocd, e.g cephathazmatoma, swallowed blead,

s Polycythaemia, e.2. recipiest of twin-to-twin teansfusion, small for dates.

®  Sepsis

Investigalion # Hacmatclogy. FBC, film, reticulocyic count, bBlood group
and save, Coombs” 1est, masmmal kaemobysins.
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¢ Bicchemistry, Ssrum bilirubin, conjugated and
unconjugated. hlood glicose,
& Seplic screen Blood and wring cultures, lumbar punciere.

Presentation >24 hours and <14 days

Physiclogical Jsundice

Ereasi milk jnnd:'l:

Pathological jaundice

Imvestigation

Prolonged jaundice

This occurs in healthy newbom infams. Joondice b poted
after the age of 24 hours, reaches a3 peak on the third or
fousth day of life (approximately 120 pmall), and fades by
the geventh io tenth day of life. There is a |ster peak and
troagh in the pre-term infant. Acticlogical Factors include the
shonered red cell survival in peanates, reduced hilirabin
conjugalion and increased enteric reahsorption of bilinghin.

Jaundice 15 more common in breasi-fed babies. This is
thought te by due w the presence of B-glucuronidase in the
milk which deconjupgaies bilirubin in the bowel, causing
mereased erierohepatic circalation,

This may be doe to on r.nnjual.t::l or :nnjuiqtzd
hyperbilindbinacmia. A high or rapidly risirg bilinubin level
should be invesugated funher. Any of the canses liswed below
under prolonged jwndice may present within the first 10
days.

Apart [rom eslablishing the bilirgbin level if the jsundics
appears sipndficant, no invesiigations are wsually necessary if
thar: ane oo findings fo suggest patholagy.

Although physiological jaundice may rarely continee beyond a couple of weeks, the cause
should be assumed fo be pethological ai this stage until proven ofherwise. The causes of
profonged jaundice or jaundice present in a baby more than 2 weeks old include:

Unconjugated
hyperbilirubinaemia

o Haemalysis, e.p. rhesos disense or ABQ incompatibility,
red cell defects, e.g. spherocyinsis, ghucose-6-phosphate
dehydrogenase deficiency.

» Extravascular blood, e.g. cephalhaematoma, swallowed
biood.

o Sepais,

» Increased enterohepatic circulalion, €.g. meconium plug,
pyloric sienosis,

* Metabolec, &.g. galaciotaermia.
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#« Hypothyraidsm.
= Diecreaced conjugation, &g Crigler-Majjar (rare),

Conjugated = Bile duct obstruction, e.g. biliary atresia, choledochal
hyperbilirubinsemia EysL
= Biliary hypoplasia, e.g. Alagille's syndmome or nom-
syndramac,

# Neonatal hepatins, In many conditions, cholestasis
repreients a final common pathway of hepatic mjury:

Metabalic. Galactomema, o, -antitrypsin deficiency,
cyslic fhmsis

Infective. Bacterial infection, congenital viral
indfection, hepatis B,

Endacrine. Hypothyrosdism, hypopitustarism,

discellaneous, e.g. parcmeral nuriten, Hpid siorage
disorders.

Investigation Al babics will need baseline investigations of:

FBC and [im.

Serum bilirubin, conjugaied amd unconjugatsd,

Liver function.

Thyroid fundction.

Serum for anibodies {o foxoplasmesis. mibeila, stc (CMY
o oriie),

Urine for culture,

a Urine for reducing sugars.

& @ 8 @ &

According to the clinical picture, further tests may

irclude;

I Urconjegated byperbilimibinzemia
o Osmotic fragility swdies and red cell enzyme

messuremenis for congenital haemaolyses.
w  Blood culturs it sepsis suspeciod.

2. Conjugated hyperbilirubingemia (=1 5% conjugared ),
The cause of the cholestasis should be determined with
wrgency hecawse biliary afresia requires urgent surgery
before &0 davs of age if imeversible liver damape is to be
avpided.

e Coagulation screen,
o Uring for the presence of bile, organle and amino acids,
and reducing sugars.
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# Serom o -antitrypsin phenotype {total serum kevel is
uwnreliable), galacioss- I-phosphate uridyl transferase
activity, amiso acids.

# Plasma immunoreactive irypsin of DMA studies o
exclude cystic fibrosis, Sweat test unrelisble before &
weeks of age

# Imaging: hepatobiliary scintigraphy scan aler
pretrealment with phenobarbitone may deermine bike
duct patency. Cercbral and abdominal US, spinal X-rays
ifior Alagilke's syndrome),

# Tissue diagnosis: liver biopsy. Occastonally bose mamow
or skin biopsy is necded 10 exclede a sorage disorder.

Management of neonatal jaundice

Unconjugated
hyperbilirbinaemia

Conjugated
hyperhilirubinaemia

I a caese is identified it should be treated appropriacely, e.g.
seplicaemia. Unconjugated bilirwbin is lipid soluble and
readily disociaes from albumin and diffuses into the CNS.
It may cause kermndctenas (acute: shrill ery, opistholonus, fits:
long-term: choreoathelosis, deafress, leaming disabiliry) in
ihose with very high bilinabin levels, although this can occur
at lower bevels if the neonate is sick or pre-term.

I, Phoferserapy, Unconjugated bilinsbin s isomerized by
exposune 1o light (idea] frequency 420=-£70 nm), and
converied into & moes water-solublz form, which can then bz
excreted in bile. Phototherapy is nsually considered at
bilingbin fevels of 250 wmoll and above in term babies, bt
#l lower levels in the sick or pre-term infant, Additional
Muids shoald be given and the eves covered.

2. Exchaage rrangfision. This should be considered for
Coombs’ test positive haemolytic disease, or if the rate of
rise of bilirubin is > 10 pmolThour,

hnmeadiate paoty should be given 1o the treatment of Bfe-
threatening complications, e.g. sepsis, coagalopathy,
hypoglycaemia. The cause of the cholestasis should then be
determined, In biliary atresia, the Kasal procedure achieves
biliary drainage by the formaton of a Boax-en-Y loop of
jejunam sutnred inwo the pora hepatis. Other cavses of
cholestasis may aeed specific trestment, e.g. surgical
excision of a choledochal cvsi. and supporiive therapy such
85 coagulation factors, fat-soluble vitamins, added medivm
chain trighyeende in feads
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Further reading
Kliegman EM. Joundice and hyperbilimmbinasmia in the newborn, In: Behrman RE,

Bliegman BM, Arvin AM, eds. Nelsor Tepbook of Paediornics, 15th edn Philadelphia:
WB Saunders, 19%9; 493=0,

Related topics of interest

Congenital infection {p. 93
Jaundice (p. 225)
Liver disease {p. 342)
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NEONATAL RESPIRATORY DISTRESS

Respiratory disiress 15 charscterized by tachypnoes {respiratory rate > 60 per minute),
expratory prunting and recession, Cyancets withoul oxypen 5 common. About 2% of all
babies and 20% of those under 2500 g have bresthing difficulties in the neonata] period. The
commenest pulmonary causes of respiratory distress are respiratory distress syndrome
{RDS), transient tschypnoea of the newbarn, streplococsal poeumonia and meconium
wspiration, RDS i3 due to surfactam deficiency and afTects about 7000 UK babies cach year.
Improvements in peonatal infensive care, including the use of surfactant replacement
therapy, have significantly reduced the mortality. The differential dingnosis of a cyanosed
baby inchudes lung disease, cranotic heart disease and persistend felal circulatioa.

Froblems

Dilferential diagnosis

Hypoxia.

Acidoas.

Pneumothorax.

Chronic lung disease {CLIY).

Sequelae of prolonged ventilation, ¢.g. airway sienogis

Respiratory distress syndrome (hyaline membrane
disense},

Preuminia {particwlarly group B strepiococces),
Transtent tachypnoea of the newbom,

Meconium aspiration.

Pneumothnrax

Comgernital heart disease (cyanosis, heart failure].
[haphragmakic kermaa

Increased inra-ahdominal pressuce. e.p. post-repair of
gastroschiig,

Upper airwny obsirection, &g choanal atresia, Pisrre
Robin syndrome.

Cystic lung malformations, e.g. cyvstic adenomalod
i I frmation,

Fleural effusdon, g, sevene thesus disease.

Metabolic disorders.

Myopathies, e.g. Werdnig-Hoffmonn, myotenic
dystrogihy .

Respiratory distress syndrome (RIXS)

Climical Features

Predisposing Factors include prematarity, hypoxia,
hypothermeia and maternal diabeies, Boys ane morne severely
affected than girls, and Afro-Caribbean babies are less
severely affected than Caucasinn babies, Respimiory disiress
develops within € howrs of birth and progressively worsens
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aver the next 24-48 hours. Symptoms begin o esolve afier
3645 hours as surfactant synthesis increnses, and this is
usunlly associated with a diuresis. Conticosteroids reduce the
incidence and scvernity of RDS when given o mothers i
preterm kabour. Grewth retardation, prolonged repture of
membranes and matermal P:l'l-ﬂ-l:ll:l.l‘n]‘.ll.'il: xaemia advrantce
fetal maturation and mey reduce the severity of RDS, The
CXR in RDS wypically shows granuiar opacity (ground. glass
appeaTance) wth asr lm:lm:bn];rlm:.

mmlmmt i _'i'e.plpurlﬁlg care. Manngament is aimed at :uppn-ltiw cars
with supplermenial cxvgen with or without ventilation urtil
spantanpcous recavery becurs, Worsening hypoxia,
hypercerbia, acidosis and apnoea are indications for
wentilation, In mild RDS nasogasivie feeding may be
possibbe, but most need intravenoss fuids in the acole phase,

2 Venrdaren Most bables manage well on conventboral
inpermictem positive pressure ventilackon which may be time
contrelled or patient triggered. However very premasurs
babies and these with severe disease may benefit from the
newer forms of ventilation, High frequency oscillation
(HFO) avedds some of the lung damage of conventicnal
ventilation and may improve oxygenaton and cutcome, It
may alse benelit babies with preumothersx or pulmwonary
heemorrhage who are requiring more than minimal
ventilation. Severzly ill bakdes with a high momality risk who
have been ventilabed for less than 7 days, weigh =2 kg and
have no neurological problems may be consldered for
gutfacorporenl membrane oxygenation (ECMO) a1 &
epecialist centre. Future possibilities inclode liquid
ventilation using parflucracarhon throegh which gases

pragsively daiffuise,

A Surfacians, Pulmonary surfaciant i3 & complex mixture of
lipids, proteins and carbohydrate. Ti is synthesized and
secreted by type I epithelizl celis, and the quantity increases
throwghoul gestation. It his surface tension-lowering
properties i the alveali and deficiency leads 1o selectosis st
epd-expiration. Manufactwned sufaclant preparations can be
given directly down the endotracheal tube. They may be
amimal derived {Survanta (bowine). Corosurf (porcine)) or
synhetic (ALEC and Exosurl). The speed af action differs
bhetween the products but the ouleome (irmprovement [n
oxygenation and eeduction in ventiladon pressies) appear to
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be cimilar. Large, randomized, mulbbeentre tnals in the last
faw years have shown a S0 reducton in morality, and a
significant reduction in the incubence of preumolhoran with
supfactant therapy. 11 may algo reduce the ipcidence of
ischasmie and haemarchagie cerebral lesions. Survival with
gavere CLD a2 reduced bul the overall incidence of CLD
soernd unclanged

Surfsclamt has been given prophylactically to babiss o
rick of RDE, but there 12 no clar evidence of the benafip of
early administration, Advesse effects include problems wath
adminisiration (e.g. hypoxia if oo rapid, blocked
endotracheal ube if not reconstiluted properly) and a
podstbbe increase in the incidence of pulmonary haemorrhage
in infames < T g,

Surfactant therapy in other pulmenany diseases may have
a transient bercficial effect, e g. meconium aspiration,
preumonia, congeaital diaphragmatic hemda.

4. Anritslotics, It is often difficult to distinguish RDS from
carly m'r:pi-ucnl:l:al :|',!|'.|'H,‘.'|.I.I'.|'h:ll1ij &0 F:n.i:l'llin is nsually :i\n,-.n
for the firgl 48 hours unbl blaod cultures and sufocs swabs
nre fegalive.

Transient tachypnoea of the newborn

Delayed clearance of fetal lung fluid results in respiratory distress which 15 usually mild
{rarely need > 4% oxygen) and setfles in 24—42 hours. Predisposing factors include
Caesarean or precipitde delivery, CXR shows diffuse streaky shadowing and fluid in b
horizontal fissuare.

Meconium aspiration

Avcute or chronie Intrautenine hypoxio causes 15-20% of babics to pass meconium before ar
during delivery. Aspiration occurs in 3% of these and results in airway obstruction,
inhibition of surfactas synthess and a chemical presmonitis, CXR shows patchy atelestasis
and hyperinflation due 1o airway obstruction, The rsk of preumothorax 15 high, and
veptilation shoald be avoided if possible. Asplraticn may be prevented by suctioning the
orepharyny immediately after birth, If meconium is seen on the cords an direct lanyngoscopy
the infant should be intobated and the airway sictioned. The use of bronchial lavage is
condroversiol as it may wash meconium farther inte small aicways, I respiratory distress
develops, management is supportive, with supplemental oxygen and kv, fluids, Antiblotics
should e given as there ks an increased risk of secondary infection. Symptoms wually sedtle
within 2-T7 days bt 309 may require ventilation. Mortaklity is 5-10%.
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Chronic lung disease (CLI)

An infam who has a peed for supplemental oxygen at 28 days and has an abnoomal CAR has
CLD {previously known as bronchopalmonary dysplasia, BFD), T ocouwrs in — 3% of all
admissions w neonalal units and is commonest 0 infamts < [500 g The most commaon
predisposing factor is ventilation for RDS, bui it may ocow as a result of other conditions,
£ mectnium aspiration, congenial heart disease, Lung fibrosis and cystic changes occer
as & result of baroirmums and oxygen ogicity, and sgns of right bean strain may dewelop.
CHR shows cparse shadowing, cysts, hyperexpansion and variable cardiomegaly,
Managemeni aims 10 gradually wean the infant of§ respimtory suppoer, maintain patrition
(increased calorie requiremenis) and irent infections prompily with antibiodics and
physiotherapy, Diuretics may be of benefit, and siesoids have been used o decresss oxygen
requirements. The use of steroids is now being advocated earlier in the courss of RDS 0wy
t achieve earlicr extubation and reduce the incidence and severity of CLI. The use of
suractani has redwced the icwdence of scvere CLD bul thene remain a Few infanty who have
a long-term oxygen requirement and are managed with home oxygen. Rehospitalization in
the first venr of life b common dee w respiratery infection, and eoctality Trom respirstory
faibure or cor pulmonale @ inefeased.

Further reading

Finer M. Inhalsd mitie oxide i neonaes. Archiver of Diseare in Chilidhood, 1997, 77:
Fa1—i.
Martow N. High frequency ventabation and respiratory dastress syndromse: do we have an
answer? Archifves of Diseqse fe Childbeod Fetal and Neonatal edn. 1998, T8: F1-2.
Morley CJ. Systematic review of prophylsctic vs rescue surfactant, Archives af Diseass
in Chitdhood, 1997, TT: FT}-4,

Samuels MP, Southall DP. Home oxygen therapy. In: David T1 ed. Recent Advances in
Paediarrics, Vol 14, Edinburgh: Churehill Livingsoone, [9%5; 37-52,

Sinha SK, Donn 56, Advances in neonatal conventional wentllation. Archives of Diteo e
in Childhead, 1997; T8: F135-40,

Viyas J, Kodechn 5, Effects of andenalal and pesinatal corticosleroids on lhe pretérm hing.
Archives of Disease in Chitdfood, 1997, TT: F147=50,

Wilkinson AR. Sarfactant therapy. In: David T1, ed. Recenr Advarices in Poedigirics,
Wol. 11, BEdinburgh: Churchill Livingsione, F#3; 53606

Related topics of interest

Cyanciic congenital hean disease (p. 10:4)
Premiturity (p. 321)
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NEONATAL SURGERY

Disordecs of the gasirointestiral racl are common cansés of refemal for neonatal surgery.
Congenalal sbrormealities may be detecied antenatally or present eardy in the necnatal period.
Mecroltizing enterocalitis (MEC) i3 waally managed medically, bul surgery is indicated in
some cales, Pylorc stenodis, inguinal heérmias and intussusceplion may present in carly
infancy. Other congenital abnormalities which may réquirg early surgical intervention
imclude congenital haan defects, clell lip and palide, choanal atresia, congenital lung
malformations (e.g. congenital lobar amphysema), wrological problems (e.g. posterior
urethral valves), sscrococcyged] tumaurs and biliary atresia, and some of thess ane discussad
elswhere,

Fresentation of
gastrointestinal (GI)
tract abnormalities in
the neonwtal period

Ameratal diagnosis (gastroschizis, Gaphragmatic Bemia

Polyhydramnios (oesophageal aresta),

Respiratory distress (dizphragmaghc hamia).

Yomiting (inestinal atresia, malrotaton, pylonc stemodis,

NEC).

o Constipation {meconium ilews, Hirschsprung's disease,
angreclal abnormalities).

o Abdominal paifn {inlussudceplion, straagulated inguinal
hemia).

s Ahdominal dissension and bloody stools (MEC),

Necrotizing enterocolitis (NEC)

MEC may affect any part of the GI trct, bt the commenest s3les are weminal ileum, cascum
and ascending colon, Damage o the normally impermeable mucozal barrier (hypoxia,
ischaemia, immatare mecosa) allows organisms, endofoxins and gas to escape from the
himen into the gut wall. MEC is ofien associsted with a septicaemia, bat no ope organitm
has been implicated. Mearly all affecied infants have recsived oral feeds, which may ast as a
substrate for bacterizl prodiferation, There is an incressed sk of NEC with hyperosmolar
feeds and when the feed volume is rapidly increased. Breast milk has a protective effect.
Coagulstion necrosis of the mucosa with microthrombi beads 10 pacchy ulceration, cedema
and hacmormhage. This may progress to transmurnl necrosis and perfortion,

Chindcal Features NEC can affect term or preterm neenaizs but is particolarly
commaon in those <1500 ¢ Predisposing factors inclode
hypoxia, hypotension, umbilical catheterization, iMmuterine
prowth retardation, patent ductus arferiosus and exchange
trangfiagion. Il can ocour 8 eny stage dunng o baby's sty kn 3
special care baby unil bl is mos! commyon in the first wesk
of life. Presentation may be non-specific, with lethargy,
apnocas, temperature instability or shock and DEC, Mare
specific fenturss inchude abdominal distension, bile-stainsd
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vomiting and bloody stools, Bowel sounds are absent, the
abdomen is ferder amd there may be palpable disiended
bowel kaops,

FBC asd cloiling stadics.

U&E,

Full seplic screen (bleod, urine, C5F, sool cullures).
Abdominal radiography. Dilated bowsl loops, thickened
gut wall, Muid levels, intramural gas (pnedmarosis
intestinalis), gas in the biliary ree, evidence of
perfaration.

Investigation

Ilunugement I, Medical. Most serte with beoad-specowm by, anibictics
{including metronidazole) and swopping feeds. Parsotcral
nutfitlon shoubd be continued for a least T days befom feeds
are slowly rekniroduced. Cardiorespirsory support may bs
nezded and metabolic homeostasis should be maintained
Uimhbilical calheters shoukd be removed,

2, Swrgery, Indicalions [or Sufgery afe conlimied
deterioration despite medical trestment, persistent bowel
abstruciion and perforstion. Some perforations can be
managed conservatively if the infant is tod unstable for

SUTEETy.

Chatcome The maponty recover Tully, bul recurrence cocoss in — 0%
of cages, usually within | month. Moenality is associated with
DIC and septicaemia. Longer term sequelne include
strictures, short pul syndrome aed fAstulae.

Diaphragmatic hernia

Congenital dinphragmatic hemis oocurs in sbowst 1 in 2500 live births and is more commaon
an the left sede. The infant presents wilk rE:p:inI!nr_!.r dizfress, ufunlly on the firel day of life.
Exarination reveals a scaphoid abdomen, displacement of the cordiac ispulee, and edoced
air antry with or withowl bowvel sounds on the affected side of the chest. The dogres of
pulimaonary hypoplesia mages from mild o severs, Smaller defects, particulardy on the rghe
side, may present Inter and may be confused radinlogically with cystic Tung l=sions 2.8
cysltie adenamatadd malformation). Diagnosis i vsually made on chest or abdominal
radiographs, but can be confliemed by barium swallow. Antenatal diagrosic i becoming
increasingly common, Resuscitstion with Bag and mask ventilation should be nvodded as thiz
willl cause gastric digtension snd worsening of reepimtory distress. Mot affected children
are mow electively pnmlysed, ventilated and ctabilized for at least 12 hoars before surgery.
The bowel 15 decommprassed with o nasagastric wbe, High ventilaion pressares may he
needed and there s a nsk of preamothorax. Pulmonary hyperlension 15 treated with
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hﬂp:n'crqihﬁm and pulmonary vasodilators {e.g. tolazaling’y. The optimam Eme for SuTgery
is comtroversial, hot survival is impm'l.'ad if hypaxia and acidosis have been correcied.
Ewrvival rates are now better than 50%%. The cutcoms is dependent on the degres of
pulmonary hypoplasia and the presence of associated shnormalities. The pulmeonnry resgrve
is reduced in the first 1=2 years of life, but the mujority of surviving children achicwve
virtually noemal lung function in later chaldhoad.

Oesophageal atresia and tracheo-oesophageal fistula

The majorty of cases (> 85%) of oesophagesl atresia are gssocisted with & tracheo-
oesophagesl fetwls (TOF) The incklence is 1 in 3000 live birhs and it is associated with
pelyhydramnias, which may precipiiate prematare labour. Affected infants rypically have
frathy sscretions and choke on the fiest feed. Oesophapesl sresia shoald be exeloded b all
infants borm to mothers with polyvhydramnios, by passing a nasogasiric tbe into the stomach
goon after kb, The catheter will mot pass more then 8-10 cm from the lips in the presence
of oesophageal atresia and the position of the tube can be confirmed radiologically. Adr in
the stomach confirms the presence of a TOF. The ossophageal pouch is drained with a
Beplagle tube and all flwids are piven intravenously, I there 15 @vidence of aspiratien,
arifibiotics and physiotherapy shoald be commenced

Burgery is carmed oul as soon as the baby s stable. Primary esd-io-end anastomosis of
the oesophagas is usually possibibe, with division of the fistula. Contrast stedies are
performed post-operstively 1o enswre integnty of the anaslomosis before commencing oral
fezrds. Gastro-oesophageal reflux is common in thess children and may require surgical
treatment. The brassy TOF cough may pérsis] for several years and is due 1o a degres of
trecheomalacia. Anastomolic siriciuee may oo,

Gastroschisis and exomphalos

Exomphalos is persistence of the gut hernintion which normally occurs belween the sixth
and 14th weeks of gestation, There may be a large abdominal wall defect covered by a sac of
amnion aml peritoneum (exomyphalos major) or a herniation of abdominal contents into the
umbilical cord (exomphales miner), The incidence is about 1 in 10000 live births,
Exomphales major has a high incidence (~ 40%} of associated abnormalities {e.g.
chromosomal abnormalities, cardiss defects, anencephaly, Beckwith=-Wiedemann
symlrome). Gastroschisis i evisceration of small and large bowel through a defect of the
antenor abdominal wall 1o the right of the umbdlicus. The incidence is about | in G000 live
barits, The actiology is unknown. The bowel s often thickened, matied together, and may be
shortened. Associated abnormalities are rare. The majority of cases of both gastroschisis and
exomphalos are now diagnosed antenatslly. Caesarean seclion does nod Improve the outcome
and thess infants can be delivered vaginally, The lesion should be covered with a plasiic bag
or cling-film to minimize fuid and beat loss, and the bowel decompressed with & nosogasiric
tuibe. It may be possible w return the gut o the sbdominal cavily as & primary surgical
procedurs, but lorger defects requine staged reduction over several days or weeks using &
silastic silo. Bowel resection for ischasmic damage is more commen with gastroschisis-
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Intravencus Mueids and nutdtion are continsed uniil enteral fesding is eciablished post.
operslively, which may lake weeks or months. Post-operative complications include sepsis,
respiratory embarrasament, hypoprotelnaemia, renal vain thrombosis and shart gul
syndrome,

Further reading

Davies CF, Young DG, Gastroenterslogy. Part IV: Congenital defects and surgical
problems. In: Roberion NRC. ed. Tesrbeok of Neorarelegy. 2nd edn. Edinburgh:
Charchill Livingstone, [992: 63586,

Related topics of interest

Meonatal respirntory distress (p. 281
Vomiting (p. 377)
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NEPHROTIC SYNDROME

The mephrotic syndrome cocors when heavy pmtginuria results in hypoproteinacmia and
ocedema It i an ancommon condition with 2—2 new caszs per 100 000 children per vear. The
peak age is 2— 6 years and boys are more commenly affected than girls (2.5 ¢ 13 In most
cages (>R} the cause is anknown (kdiopathic or minimal change nephectic syndrome) and
the proteinuria is stermid responsive, There is thought to be an immmokogical basis and there
is &n association with atopy. The prognosis is good with < 10% progressing o chronic renal
frilare. Genetic prediepasition is aseacisted with HLA-DREWT and DRI {gx fimes increased
rigk) and there is an increased risk in siblings of an affecied child, Less commaonly the
|'|¢|;|I1|1;|I:i|: syndrome poours secondory 10 anolher dizorder and is not enoid rupm:i:l.ln In
these chibdren the prognosis is generally poor, more than MPE progressing 1o renal Failare.

Problems

Acetiology

Clindeal features

Hypovolsemia

Infection.

Thrombasis.

Acwte renal failure.

Hyperlipidesmii.

Complications of prolonged stersid ireatment, e.g, poor
growih, abegity, hypenension,

{a) ldiopathic {minimal change nephrotic syndrome —
MCHS},

(b Secondary oo

Henoch-Schiinksin parpuro.

Gilomenulonephritis.

Malama

Benal vein (hromboss,

Toxins, g lewd, gold, snake venom.

Allergy, e.g. bee sting, immmuenization,

Miscellansous conditions, =.g. amyloid, sickle cell

anaemia, SLE, hepatitis B infection,

(e} Cangenital (Finnish type nephaotic syndroms),

The light microscopic findings in MCNS are unremarkable
and electron microdscopy shows lusion of the epithelial cell
foot processes. In the steroid unresponsive group the
anderlying pathology is uwsually focal segmental
glvmembosclenosis (less commonly membrano-proliforative
glomerlonephtis),

Cedema is the sl presenting featare, typically facial and
periorkital. There may be associated penpheral ocdema (begs.
serotal, sacral), ascites and plevrnl effusions, The child is
ofton irrtable, with & peos appetite and may have dizrhoea
andier vormiting. It is vifal to recognize symploms and signs
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Investigations

Maunagemend

of hypovolaemea inchiding cold peripheries, poor capiliary
refill, and abdeminal pam {due 1o splanchnic
underperfusion). Hypovolaemia and an mereased cloiting
lendency can bead 1o perpheral ischaemia and infarction
resulting in loss of digits and even limbs from gangrene
Hypertension may be g feature if the nephrotic syndrome is
secandery o glomeralenephritis.

Congenital nephrotic syndrome 15 very rare. and
presents al barth with placengal pademn, or develops in the
first few manths of life, It 15 an aulesomal recessive
condition, more common in Scandinavia.

s Uriralysis.
Heavy proteinunia = pooteinaria > 40 mgm=/heur or
early morning proteinscreatinine mtio >20)
mghmma,
Haermaturia may be present (10-25% of patients) and
meny indicate an onderlying glomenaloasphritis.

Some centres determing the prodein selectivily mdex,
the prowinura of MCNS being highly sebective {i.e, small
proeias only, e.g. albamind and of focal segmental
glomenboaclerosis being poory selective. However sberoid
respansiveness is the best indicator of MCNS,

« FBLC. The haematocrit is a useful goide to
hypovalaemia,

e Plasma UI&Es, crestinine. albumin Hypoalbumimemin
= albamin < 23 g, The wres may be ralsed due to
hypovolacmia bul the creafining is uswally normal in
MCME. Hyponalraemia may ocour.

o Urinary sodiven. A very low drine sodium suggests
critical hypovolsemia {maximal renal retention of saly
and water in an sHempe 10 Compensae),

& Calvium mmd maognesium, Levels are redwced in paraliel
with afbumin (tenizead calcium normal),

s Hepatitis B surface antigen,

= ASD tire, complement scroen and auloantibody sereen,
T there is 8 meixed ﬂzp&ﬂﬁ.ﬂhqﬁmliﬂ ph:h.:lrc.

o Immupoglobuling. 1l is reduced ond IgE may be
raiged.

o Lipids. Hyperlipidasmia is common

1 Correct hypovelaenda, Plasmia expansion with plasmea
aF salt-poor (0% albumin §f critically Bypovalasmic,
Daurctics should be used wilh caulion as they may induce
hypovolazmia, Rapid infusion of fluids may precipitae
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|:|LI|TI'I.-I1I1..II'_!|I oedema. Consider mnni.l!nring: caniral venous
pressure in the scute phase Acute renal failure may occur
dug te hypovolaemia or dus fo the underlying condition,
Sanct fuid 'l1|;|u.I.F|;l.|I!F.|l monitoring including doily weighing
18 gssenbial. A low todium diet, and bedrest moy help to
reduce oedema.

2. Srereidy. Many differenl sievcic regimens are oeed, &g
preduiselone 2 mpfkg/day or 60 mgfm=iday unlil in
cemission {protein free for 3 days) and  then
40 mgfm® alternate days for 4 weeks. B0 will be in
remission within 35 days and most of these will have MCONE,
Those who are sterodd resisant (no response in foor weeks)
should be referred to & pasdiatre nephrobogist Tor erthey
management. Kelapses ane commod (= 75% have al least ong
relapss — proteinunio 24+ for three or mose consecwtive days)
and are ofien associzted with infections or exacerbations of
aslhma‘eczema. Thess are treated with further coorses of
predaisolose, Frequeent relapses (s oor more relapses within
6 mosths of initial egponge, o four oF mdone relapses within
any 12 month perod) may warran (he use of alternate day
prednlsolon: far up ko 6 monahs 60 prevent eCurmences.

3. Chher drags. I relapses ocour on prednisolone or the side
effects of steroids become wnaccepiable levamisole,
cvclophosphamide, or cyclosporin A may b2 considered,
Renal biopsy is not performed routinely and is only mdicatsd
in those wha fail to respond to sterodds, of in these with poog
prognostic features ol diagnosis (haematuria, hypemension,
raised creatinine, age <1year or = 10 years), Biopsy may also
be indicated prior 1o saning cvclosporin treatment, Relapses
cweniually cease and setive disease is rare beyond pubeny,

4 Preveni  infections. Mephrotic  patienls  are
immunocompromised because of low 1gG levels, impainsd
lymphosyte  funciion, predein  malnutrition, and
immunosappressive drugs, Prophylactic pendcillin should be
given when pedematous 1o prevent pnoumococcal peritonitis.
Fever will be masked by steroid treatmend and abdomiral
pain may be the only indication of perionitis, Live vaccines
should be avoided until the child has been off daily sterolds
for al least 3 months, but are permissable iF the child is on
low dose albemate day prednisolone (< 05 mg'ke alternate
days}
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5, Prevent thromboris. The incrénsed clofing tendency 15
due to elevated clowing factors and enhanced platelet
agpregability. This may be exacerbated by hypowvalagmia.
Renal vein thrombosis may furher complicate the nephrotic
synelrome.

Further reading

Eeport of a Workshop by the British Association for Pasdiatric Nepheology and Eesearch
Untt, Boyal College of Physizians, Consensus stalement on management and audu
podential for sterokd responsive nephrotic syndrome. Archives of Neease in Childhaod,
o4 Th: 151-1.

Watson AR, Coleman JE Dictary management in pephrotic syndrome. Arehifves aof Dizease
in Childfeoad, 1993 691 175980,

Related topics of interest
Acule renal fadlures (p. 15)

Chronic renal fahere {p. 825
Glomeruloncphrits (po 1645
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NEUROCUTANEOUS SYNDROMES

These disorders are syndromes of penetic or developmental anomalies which involve
strectures of ectodermal origin, ie. perpheral and centrol nervous system. skin and eye.
Omnly some of these conditions are discussed below,

Prablems

Tubermis sdlerass (TS}

Mewrological,
Cosmetic,

Viscenl
Developmental delay.
Vigual dishurhance,

The classical feamures of this suloasmnal domisant capdition
are learning disability, seirures and facial angiofibromas,
However, it has a wide range of clinical features, and & high
mucation rafe accoanting for up to two-thirds of cases. Bith
prevalence is thooght to be as ghas | an 6000, A gene locas
has been found on the long arm of chromossme 9, bul akso on
other sites, eg 11y, and this genetic heterogeneily means
that amenatal diagnosis is ned yet possible.

Skin lesigns include hypomelanic "ash leaf’-shaped
macules which fluoresce under LTV light (Woed's lamp) and
may be pregent from birth, The fibroas forehesd plague may
also appear Early.

Adennma sebaceum rarely appears before the age of 2-3
years and is 2 papular acneiform eruption in & botierfly
distribution cwer the face, sparng the wpper Bip, Periungual
fibromata of fingers or ioes are rarely seen befors puberty,
hut may be the sole sign of TS, Shapreen patches sre raised,
roughened areas of skin over the lumbosacral area.
Meurological features inclade leaming disability (50%} and
seizures, commonly nfantile spasms. Piychotic and autistic
behaviodar 1% common. Intracranial lesions pecur, e.0.
subependymal glial nodules, cortical tabers and giamt cell
astrocytomas (rare bat can cause hydrocephalus by
ochstruction 1o the third ventdcular aatllow),

Cardiae rhabdomyoma may be an impostant prenatal
markes, and may present with obstructive cardine symptoms
bud then regress Ieter. Renal involvement occurs in 80% of
cases, as polycystic kidneys or angiohpomala,

Retinal phakomata may be & feature, normally
symplomless, appearing 85 a fleshy, raised lesion, often
argund the optic disc.

Management of TS should involve effective contml of
geizures, and active surveillance for the recognized
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Sturge—Weber syndrome

Neuroliromatosis (NF)

complications of the diseass. Argon laseér theraopy has been
swecessful in the trengfment of facial angicfibromas,

The main features of this rare and sporadically occurring
syndrome are leptomeningeal angiomaiosis (all cases), facial
angipmalous naeves ‘pontwine stain') of the ophthalmic
divtsion of the rigeminal nerve (85% of cases) and choroddal
angioma (40% of cases). The leptomeningeal angioma is
commian in the panewo-gecipital arca, and is halateral in 15%
of cases, The lacial port-wine stain is uswally ipsilateral 1o the
leplomeningeal angioma

Clinical festures are seizures (often pamial motor seizarcs
in early infancy), learning disabkility, glavcoma and
hemiplegia. Characteristic appearances on skall radiographs
are of ‘rail-road” track caleification after the first year of life,
but MRI and CT scanning will reveal changss earlier,

Mansgement involves the control of seizures, regular
ophithalmological asmessment and laser treatment of skin
legioms, Neurpsurgery may be sublable in seleciad cases,

This |5 the most common of the nevwrocatansoas syndromes,
amd can be ssparssd (nto 1yps | eurofibromaicsis (ckassical,
voa Recklinghausen), assigned to chromosome 17, and type
2 (central) nevrofibromatosis, assigned 10 chromosone 22,
Both are awlosomal domina discedens.

i Type | newrafibromgrosts (NFIL Two or more of fhe
folkowing dingnostic criteria mast be presen Tor disgnosis:

® Six or more café au lais macules (over 5 mm Hameler in
prepubenal children and over 15 mm in post-puberial
childeen), These often appesr in the firsl year of life, and
are nearly always present by & years of age

# Two or more neamfthromas of any 1vpe, or one plexifonm
meurofibioma

o Axillary or inguinal freckling (lznds o follow the
appearance of cafd aw halr lesions)

& Optic glioma.

e Two or more Lisch aodules.

w A distinctive osseous lesion such s sphenold dysplasia or
pascudoarthrosis.

& A firsi-degree relative with NFI

Complications include malignant change in the skin lesions,
especially the diffuse subcotancous phexiform wwmours. CHNS
malignancy (optic nerve pathway gliomas), phaeo-
chromocytoma, renal arlery stenosis, spinal (dumb-bell)
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lumesurs, gastrointestinal newrofibromas and epilepsy are all
rafe but serious complications.

2. Type 2 menrofibromarosis (NF2)L Tt is unususl for NF2 i
present in the paedistric age group (average age of onset is 20
years), and new matations are common. Symploms oocur
from bilateral acowstic newromas. cranial menifgiomas and
spinal mours. Skin signs moy be minimal

Incontinentia pigmenti This 15 an X-linked dominant disorder, wsually leihal in
males. A triphasic rash (vesicular, verrecous,
hyperpigmended) tends to fade altogether by adultheod,
Seizures, mentnl retardstion. spagticity and ocular
sbnormalities are associated featunes.

Klippel-Trenaonay— Comples angiematoas malformations oocur over One o more
Wiber syndrome limbs, associated with hypenirophy of soft tssue and bone.
Cesebral angiomatons mallormations may occur,

Further reading
Ruggieri M, Huson 3M. What's pew in reurofibromaosis? Current Paediatrics, 1997, T
167-T6.

Webh DW, Osborne JP. Tuberous scberosis, Archives af Dizeare in Chifdhood, 1995; T2
47173,

Related topics of interest

Developmental delay ip. 115
Rashes and blisters (p. 337)
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NEWBORN EXAMINATION

Ewvery newbarn baby should be fully examined within the first 2 1o 3 days of life. This
axamination dhowld inelode:

L

I
[a}

Review af the family histery, pregrancy and birth, e.g.2

Staternal history including blood group and any illnesses, &g diabetes,

Gestation, mode of delivery (forceps. ventouse cic), condition at bimh (Apgar scores),
presence of meconium, profenged ruptare of the membranes.

Abnormalities noted on antenatal ubtrasownd such as renal tmct sbnormalities,

Previous baby with a congenital abmommiality.

Family history such as sensorineural hearing loss {consider swdology refemmal},

Comsider hasmoglobinopathy scresning, BOG or hepatitis B mmunization according 1o
Incal policies.

Enguiry about eny prrental concems.

Phystcal exasiimaion.
Drocument welght and head ciroumPerence.

(byMobe and discuss any binh marks.

()
L]
L]

Check for:

Jaundice (see relaied I|.1|:|i|: Meonatal jaunchce, p. 276,

Cyanoais and respiratory disness (see nelated 1opics Neonalal respivatory distress, p. 281
and Cyanotic congenital heart disease, p, 104,

Congenital dislocation of the hips and alipes,

Testicular descent.

Bed refleaxes io exclude coforacts.

Heart murturs {remember - absence of a muemur in the early days of life doss not
exclude wriows congenital hean disease - gee related topic Hean mumrs, p, 194).

This chapter canngd possibly be comprehensive but the following are some common of

imporan fisdings

General exanvination I Capnl sticcedan@um. A scrosanpuinous subcutaneous

effusicn over the presenting part of the head which subsides
within 24 houwrs.

2 Chignan. The cedematous pan of the scalp that is sucked
o a Ventouse exteactor. Oocasionally thers iy haemorthage

into the chignon or necrosis of the skin, with secondary
mbection,

1. Cephalhoemaroma. A subperiosteal hacmorrhage which
mast frequently oocurs over the parietal bones (sometimes
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Bilateral) The sxtent of the heemorrhage (s Bmited by the
sirtwre Hnes and it ssually presents a3 a Mluciaant swelling on
the second day of hfe. [t 2 ssccisted with & hairline Fracture
af the underlying bone and iz more common following
instrumental delivenss. Mo ireatment is required and it
resolves over 2-12 weeks, with o bard ecaleified rim
semelames giving the impression of & depressed skull
fraciune,

4. Perechiae and subconjuncrival heemarrhages. Faclal
petcchipe and bvising are paniculady common §F the cord
has peen tight arcund the neck, and the face may appear
cyanoded and bioatedd Subconjunctival hasmorrhages doe o
raised intrathoracic pressure are comman follpwing vaginal
delivery.

5. Abrasions and skin punctures, From forceps, scalp
glecirades, or ferzl blood sampling occasionally became
infected resulting in abscess formation Accidental scalpel
incisioms during cassarian delivery miy require suturing.

A Polvdacnily, sysdacnly. Polydactyly may be sporadic or
inhzrited as an isolated autosomal domimant condition. Extra
digits may be anached (o eitber the radial or ulmar side of the
haed, Even if the digit hos a narrow connecting pedicle,
gurgical removal 5 advised rather than simply tying it off
with silk as there may be a canilaginous conmection and theme
is a risk of infection. Polydadyly i also associated with
sypdromes such as Palau's, Laurence Moon Bied] and
infanizle thoracte dystrophy. Syndactyly (fusion of the
fingers) is associated with syndromes such as Apert’s,
Waardenberg's, and crofactal digital syndrome

7. Preauricular skin tags faccessory auricles). These are
commaon and of no significance. They can be surgically
exciged wihsen the child 12 older if there are concems about
thetr cosmetic appearance. Preauricalar pits are less comman
bt migy become infected.

B Racral dimple. A pit a1 the top of the natal cleft which is
almost always blind ending with no connection with the
md.nl:rjng @im, Mo gotion is n:aq,:in:d if the base of the pit
can be identified.
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Haszhes and naevi

9 Meconium and arise. Mecogium should be passed within
the First 24 hoars, although there may be some delay in
preterm babies, I passage of meconium 5 delayed more than
48 howrs ano-rectal anomalies, cystic fibrosis, and
Hirschsprung's disease should be considered.

Uemne should be passed in thee frst 24 hours. Apparent
delay iz often due to urine having been passed during
delivery, but check for o palpable bladder (e.g. posterior
erethral valves in bova)l. Poor uwring outpul due to acuwbe
tubalar necroais may occur following bimh azphyia

I Umebilicas, The cord dries and drops off afier 700 days.
A sticky umbibicus can uswally be managed witk cleaning and
antiseplic pewders, However, as the ambilical vessels remain
pitent for the first few weeks, periumbilical inflammation
miay have serious consequences (e, seplicazmia, pomal vein
thecambosial Antibiotics are reqaired, Umbilical hermiation is
commea. Strangulsion or rupture ane vieuslly unknowns and
even lerge herndas usually resolve spontaneously by school
age. Umbilical granulomas usually resolve with the
application of silver nitratz. A patent urachus or wivello-
intestingl fisiuln should be considersd if there 5 a persistent
umbilical discharge. Delayed separation of the cord is
associated with some types of immunodeficlency.

I, Erythema roxécese This 1s 8 very common, benign, self-
limiting rash of unknown oeticlogy. The erythematous
macubopapular rash usually appears in the first few dayvs of
life. It can occur anywhere on the body and =ids 10 come
and go aver several days, Small pusiules may be pregent
which contain cosinophils. Mo trestment is required buat it
miisl be distingunshed from slaphylococeal skin inféction,

2, Milig (milk spors), These are pearly white nenation cysis
of the pilosebacecus follicles on the nose. They are very
common &nd usually disappear after the first month.

3. Store mark, A dull pink, non-raised capillary nasvus
commonly found in the nape of the neck and over the eyelids,
forchead, and bridge of the pose, Fading of the facial nasvus
15 usual over the fiest year, but it may persist in the nape of
the neck,

4 Superficial cavernous haesmanglomar Csmrawlersy ek
These are nol present &t hirth but appear as red spots in the
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Peripheral nerve injuries

first fiow weeks, They are usually superficial, and may be
single or multiple. They ofien grow rapidly during the first
year of life into rised, well-demarcated, bright red masses,
Complications ipclude bleeding and infection, They are
particularly common on the face and may inerfere with
vizston or fecding, Althosgh they may be cosmetically
unsighily, ireatment is usually avoided as spontaneous
regression occurs within 4-3 years keaving linde or no mark.
If wery large or encreaching on vital seniciuees, surgical
debiulking or steroid therapy may be considensd

5. Deeper cavernoiy haemangiorss may be present at bicth
and can enlarge with time. The owerlying skin 1% normal or
bluish in colowr. These naevi uswally periis, although parial
resoliion may occur.

. Porr wine sram. A dark capillary paevis which does mol
fade. This can occar on any pert of ihe body, but if the area
of the ophthalmic division of the trigeminal nerve is affected,
there may be an associated intracranial haemangioma
(Swrge-Weber syndroms), Laser therapy may be helpful.

T Mangalian blue spot. Blue-black discoloration commonly
seen over the bubiocks and lumbo-sacral region in babiss of
Asian or Afro-Canbbean origine Usually fades ower the firsi
few years and shoold not be mistaken for bruising,

A Pigmentea naevi. These vary from small brown males 1o
gianl hairy, pigmented naevi. There is a small risk of
rnaligaant change particalacly wih very large naevi, which
can be treated by excision and skin grafting,

. Facig! merve palsy 15 ussally unilateral and is associated
with pressure from forceps or the maternal pelvis. The
weakness generally fesolves within days or weeks,
Ciongenital defects of the Tth nerve are usually bilueral

2. Ert's palsy. Lateral flexion of the neck or traction on the
arms during delivery may resull i infery 10 the opper rools
of the brachial plexus (C5, C&). The arm is held in the
waiter' s tp pesition and an associzied fractare of the clavicke
or hamenis should also be considered. The weakness wsually
resolves in o few weeks bul may take several months. A
small mumber are lefl with residual weakness which may be
improved with mirgery,
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A Klwemple’s palry. Damage to the lower brachiad roots (C8,
T1) is less commoen but can occur when the arms ang
exlended up beside the head.

I. Undescended restes. The testes of boys hom at term
shomalel Be in the scrotum, Those that are mot in the scrotum
may be retractile, incompletely descended {e.g. in the
inguipal canal) or intra-abdominal (crypiorchidiam).
Orchidapaxy to brng down the tesis 15 recommended befone
school age as there is an increased dsk of inferility, torsion,
and malignancy in endescencled tesies.

2. Mypospoediar. The urethral mestas opens foes prodimally
than normal, The degree of hypospadias ig described as
glandular, coronal, penile or perineal. Operative repadr is
usually performed in ihe first 2 to 3 yvesrs of life. The
foreskin may be used in reconstnuctive sargery so the infant
should o be circumicised. Benal tract ulirasound is usually
ptr[urm»:d as thers 15 an associafion with other renal isact
ahnormaliises,

i, Epiipadics, A rare awomaly where the arethral openkng Is
skuared on the dorsal aspect of te penis. In s exireme form
it is associated with bladder exstrophy,

Congenital dislecation of the hip (CDH)

CDOH oceurs in 1.5 per 10040 live births and is six times more common in girds than boys.
There is an increased incidence in first degree relatives of an affected individual. Dislocation
occurs secondary (o abnormal laxity of the woim capsabe with elongation of the ligamenium
leres. There may be a shallow acetabulum and hypoplasia of the femora] head. Unilaeral
defects are twice as common as bilaweral defects. Predisposing factors inclode breech
delivery, spirm hifida, and hypotonia, Theee is an associaton between talipes and CDH.

Diggrasis

B is essential 10 detect CDXH early as the ireatment is then
relalively :il:nplc. Oriolant™s and Barlow™s tesis are wscd in the
newborn period and throuwghout carly infancy 1o detect
dislocated or dislocatable hips, With the hips and knees
flexex the thighs ars abducted and a dislocased femom] kead
will 'clunk’ back intg the acefzbulum. .ﬂ.pp]i:.'al:in-n ol
backward pressure as sbduction is commenced will detect 2
dislocatable kip. By 2-3 momhs of age instabilicy of the joknt
i5 lost and imponant signs ars asymimetrical skin folds and
fimitation of abdwction. Late signs inclods shorening and
extermal molation of the limb, and a waddling gait with a
pasitive Tremlelenburyg test.
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M-rays are not nseful in the sarly detection of CDH as
hefare the hips are cssified interpretation ic difficuli.
Ultrassaind is used in some cealres 3 a screening procedure,
particularly for those at higher risk of CDH, e.g. family
hastory, hresch delivery.

Management Treawment of an uastable or dislocated hip should be
commenced immediaely with an abduction splist (e.g Von
Rosen). This maintains the femoral head in the correct
position undl (he acetabulom has developed sufficiently to
prevent dislocation (usually 612 weeks). Decasionally
distocated hips cannor be reduced in o splint and these
require surgical imervention, CDH which is detected e is
difficuli to irest because of the relatively fixed displacement
of the femoral head with Hmitatioa of abduetion and addusior
contracture. Surgical comection with a peried of fraction may
be successful,

Talipes

Talipes occurs in | an 100K live brths and 35 theee times mone comman m boys than girls,
S0r% are bilateral and predisposing factors mclude oligohydramnics. spine hdfida, and a
family history of talipes. The most common deformaty consists of fixed plantar flaxion with
inversion of the foot and addsction of the forefoot (alipss equinovans) A bess comman
deformity consists of dorsiflexion amd eversion of the foot {talipes calcmeovalpus). All cases
must be carefully examaned for associated hip and spine problems, Gradual mamipulative
carrection with adhesive sirapping over a period of 6 to B woeeks will cosmect the majority of
the less rigid deformities. Surgical correction with soft tissae release and tendon
transplantation 10 correct the inversion of the hindfocd, followed by splinting with Dienas
Browne boss, may be necessary for more ngid deformities, Comrective bone surgery s
somvetimes necessary in later childhood.

Further reading
Dezaipoz C, Godward 8. Sereening for congendial dislocation of the hip in the newhom and
voung infangs. In: David TT, &d. Recer Advanees v Pasdiatrics. BEdinbergh: Churchill

Livingstane, 1997
Fohnsion PGE. The Newhors Child, Bth edn. New Yark: Churchill Livingsione, 1998
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Related topics of interest

Cyanolic congenital heart disease (p. 14)
Heart murmurs (p, 194)

Meonatal jaundice (p. 276)

Neonatal respirsory distress [p, 281)
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NUTRITION

Good nutrition is witally important for growth and development, particularly during early
childhood. For the seriously ill child or the child with a chronic illness, nutritional suppert
ghouald be congidered as » prnrity. Ciral feeds may be supplemented with enteral fesds viz a
masopasiric tube or gasirosiomy, but if the gut caneot be wsed {e.g. severe mflammatory
bowel disease, necrotizing enerocolitis) total parerteral nutrition should be considered,

‘Therz is increasing evidence that early nuintion mey have nflusnces en bealth sn faier
life, Barker and co-workers (see Further reading) suggest that undemutrition 4 were may be
a risk factar for the development of hypertension, dabetes or cardiovascular disease.

Iron deficiency s common in the UK and may have adverse effects on immunological,
peursmuscular and cognitive function (see related topic Anzemis, p. 31}, Vitamin
deficiencies are bess common bul may occuf in association with malabsorplion syndromes,
chronic liver dis=ase and chronic renal failure. Malnetrition remains 4 majer health issoe in
the developing world.

Infant feeding {. Breasr-feeding. Breast-feeding should be promoted by all
healih care warkers. The composition of breast milk is ideal
for human growth and development. The 3 & partcularly
well shaarbed Breast milk also provides appropriaie amoups
of the essential fatty acids lincdeic and alpha linoleic acid, as
will a5 loag chain polyunsaturated farty ocids, which ane
particsilarly impertant for brain and refinal development. The
prodesn comiend i lewer than other milks, with 2 casinowhey
radion o 600 Thee sall coment is low, lon concenirations. ane
relatively low bat absorprbon is good, possibly promoted by
the iron Being bound to lactofermin, Breast-feeding reduces
the risk of gastroistestinal and respiratory misctions as the
milk contains IgpA and immunologically active protelns, eg.
lactaferrin, which mhbibir growth of microorganisms. It has a
traphic effecl on the gut. enhances mother—infant bonding
and suckling promntes oromaotor Rmction, There is dehale as
1o whather there §5 o bepeficial protective =ffect aguinst stopy
in infants with o strong fomaly history. Celostrum ia the milk
produced in the first few days after birth, In has o hipher
concentration of protein (mainly immunoglobuling), vitamins
Aoard B o, and a lower fal content,

2. Farmuls milk feeds. For mothers who ane unable o breast-
feed or do mot wish 1o, modified eow®s milk formulas are
avnilable. There are numerous brands with litgle variation
between them. Unmodified cow’s or goat's milk is ursnitahls
for infants due to the high solate load (protein and salt). The
r_'.u::in:wh:r ratic and the salt content of cow's milk is
madified w be closer 1o that of breast milk and the formulns
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ave fortified with iren and witamins. The amine acid
composition of whey-dominant milks |5 closest o breast
milk, but cascin-dominaiv milks are available. These claim o
provide greater satisfaction for 8 hungry baby but there is
lintle evidence for this, All have approximasly the same
calorle comens (57 keal per 100 ml).

Sova based milks are available for infanis whe ae cow's
milk progcin invoderm, bui there is also an increased risk of
soya allergy in thess infanss, Soya formulas alse bave a high
content of phyloestropens. The beng-term effscis of these,
particularly on sperm production and lfedility, have besn
debated recenily, Special Tormulas aml =mi-elemental dies
using “high degree’ hydrosylates may be imbicaied for infants
with severs milk prodein intolerance or mboen errors o
metabakism, g, PEU. galacioseemin.

& Preterm formula mitks. These provide a greater densily of
nutrients, siming 10 achieve imtraaterne growth rates withoot
feeding large wolumes. Studies heve shown that mfents fed
these formwla milks achizve better growth and development
(motor and mental performance) thon those fed standord
formula milks, However, expressed breast milk (EEM)
provides profection againe necroiting entemcolits and may
have sdvantages in werms of improved 10. EBM can be
enriched with uman milk fortifiers for very Jow binh weight
babies,

4, Weaning. Iniroduction of solids is wiwally considersd a
around 4-5 months of age. Delayed weamng is associated
with iron deficiency anzemia particularly in breasi-fed
infants.

5 Cow’s milk, The intraduction of “doorsep” cow’s milk
should be deferved until the age of 1 yedr, as the protein and
sodinm contents are ton high and the iron and vitamin
content is oo low, There i3 also some avidence that
unmodified cow's milk can cagse microscopic
gastrointestingl bleeding in infancy amd subclinical iron
deficiency may occur. “Follow-on® milks are now available
which are similar in composition o cow's milk bt have
sibded iron and witamins. These ame suitable for infan over 6
months of age. Skimmed and semi-skimmed milk is not
recommended for children because of their reduced enzrgy
oonienls.



Table 1. Human breast milk vs ‘doorstep’ cow’s milk {composstion per 100 ml)

Milk keal Kl

Human 6575  2T0=315

Cow's 68 284

Praotein () Fau g) CHO () M (mg)

1.2-14 37-48 T1=7ER 15
(wheycasein = 6040}

£l a1 a0 54
fwheycatein = 2RO}

Marmal requirements

Assessment of nutritional
status

Vitamin deficiencies

The recommended volume of feed for a3 young infant is
approximately 150 mlfegpiday (105 kcalkgiday) bot there is
eRarmous variation in requirements and good growth is
evidence of sufficient intake. (Note 1oz = 30 mil). Draily
cnRergy requirements are approzimately 80-130 kealfkg
durimg the first year and decrease by =10 kcalfkg per year
owver the subsequent 3 years. Energy requirements are
ineressed during periods of rapid growth and development
ey, pubenty) and dusing fever (raises basal metabolic rate by
10% for each degree of fever).

& Anthropomelry = height, weighi, head
circumference, skin Fold thickness, mid-upper arm
circumienenoe,

» Clinical evidence of irom or vilamin deficlency, e.z.
rickels, anpena.

= Body mass index = wi (kg v&i= {m).

o Bady compesition analbysis, bone mirsral densiy

s Blood tests, 2. hlummlu;i:cul indices {iron deficiency),
glbumin, calcium group, witamin bevels.

Vitamin deficiencies are rare in the TTE. Supplemention is
not needed routinefy but should be consadered for children at
high risk of deficiensy, ¢.g. prematunity, végan mether, poor
sfiet, malsbsorpiion, chronic repal or Bver fatlure.

e vitamm A {recinol} deficency canses xerophihalmia, the
major preventable csuge of childhoed blindness
warldwide,

& vitamin 'E.I {thiamine} deficiency causes infanlile beri
Thazri

# wilamin B, [ribeflavin} deficiency causes angular
woimatiiis. fissuring of lips.

e meotinie acid deficiency casses pellagra,

& wvitamin B, deficiency causes megalablastic anasmia,
glossilis, nesmlogical complications.
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Nutritional support for the
il child

A06 MUTRITION

& vitamin C {ascorbic acid) deficlency causes scurvy,
Resulis in impaired coilagen synthesis. Perifollicular
haemorrhage is an carly feabre

o vitamin D deficiency canses nutritional rickets (see related
topic Calcium metabolism, p. 56,

1. Ewreral mutritipn, This is the method of choice if
the small bowel is intsct. Specialized formula fesds may be
given via nnsogostric iwbe or gastroestomy,

Silwations in which enteral feeds might be useful ingluds;

* Prematunty

» Weuwralogieal disorders lesding to poor feeding. e.g,
verebral palsy.

» Anstomical problems of the oropharymy, &g severe cleft
lip and palate,

 Chronic cardiorespiraiory disease, eg. heart falluse
secondary to a moderate WSD (o improve weight galn
prior o surgery), cystic fibrosis {(improved meriton may
reduce severity and frequency of chest infections),

¢ To maintain bydration during an acute iliness, e.2.

bromchialitis, gastroentesiis,

Chromic renal failure,

Chronic Bver disesse.

Severe anorexid nervasa.

Crohn’s discase — elementz] formula fecd may be

indicated for the induction of remission.

2. Tental paremieral autrition (TPNL When the gut canmol be
used, TP provides a belanced preparation of amino acids,
lipids, carbohydrates, vitamins, electralytes and trace
elements, Ideally, a catheter should be placed in a central
vein bt TPM can be given via periphesal veing for short
perigds, Complicatiors of TPN administration inclode bums
and scarring secondary to extravascation, central line
infection or occlusion, bacterial endocarditis. electrolyie
imhalance, chelestatic jawndice, hyperglycaemia,
hyperlipidaemia, and trace metal deficiency. Eleciralyles,
liver function tests, and blood levels of vitaming and trace
elements should be monitored regularly. Long-term: bowel
rest may lesd w0 small intestival and pancreatic atrophy so
entzral fesds should be introduced as soon as possible,



Further reading

Adhie Saver A, Cooper O, Barker DIP. 15 ifespan determined fn werern? Archives of Diseare
in Childhood 1997; 77: F163-4,

Barker DR Morhers, Babies, and Disecte in Later Léfe. London: BMJ Publishing Group,
1904,

Barker P, Gluckman PD, Gadfrey KM er ol Fetal netriton and cardiovasculas disesss in
adult life, Larcer, 1993; 341: 03841,

Dualzzll AM. Dodpe JA. Entzral nutriior. Current Peediatrics, 1992 2 (3 168-71.

Drepanment of Heslth. Weaning and ke Weaning Drer. HMSO, 1994,

Howie PW, Forsvih 15, Ogston $A, Clark A, Florey C du %. Protective effect of
breasifeeding apainst infection. Brinleh Medical Soarmal, 1990; 3002 11-16.

Lucas A, Mosley R, Cole TJ er al. Early déet in preterm babies and dewebopmental status at
I8 months. Larcer, 1900 335: 14T7-81.

Wilson AC, Forsyth 15, Greene 34 er all Relation of infant diet to childbood health: seven
year follow up of cohort children in Dundee infant feeding study. Brinisk Medical
Jouwrwal, 1998; TL14: 21-5.

Related topics of interest

Anaemis (p 31}

Calcivm mesatolism (p. H)
Chronic diprrhesa {p. 77)
Failure tp thrive (p. 13E)
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ORTHOPAEDIC PROBLEMS IN CHILDHOOD

There is a wide range in normality for Hmb shape and the development of gait. Even wherne it
1% outside the pormal range, 3 problem may be & cosmetic raiher than functional one.

The spine

Laower Hmbs

1. Comgenital abreermalities may be isolated or associated
with other abnormalities. They may lead to obvious
deformity (such a5 hemi venebrae) or may be pleked wp
incidentally on imaging (such as ‘bunerfly’ venebrae in
Alpgille syndrome). Syndromes which include spinal
abnormalities inelude Klippel-Feil, the mucopoly-
saccharmidoses and VATER ancmaly,

2. Back pain should always be taken seriously in chikdhoed
and malignancy and infection excluded. Scheuerman’s
epiphysilis presents as a painful thomecic kyphosis, The
actialogy i% unknown am dingrosis is radiological,

3. Scoliosis may be postural (due (o pelvic tilt) or fixed,
Idiopathic scaliosis i3 commonest in adolescent girls,
Scoliosis may be secondary o muascle imbalance {e.g. in
cerzhml palsy or muscular dystrophy) or bony sbnormality
{e.g. veriebral collapse or hemi verebra), 11 is also more
comman in certaim condition: such as nedrofibromalosis.
Problems are cosmetic, pain, and if severs, respinatory
difficullies. A tramsignt scoliosi may occur with pneamonia.

Examination shoukl inclode observing the gait with the child
barefeot and examining the lower Hmb joints and neurelogy
and the shoes for wear pattem.

{. fn:towing is very common in small children, Spontanecis

resolution 15 the norm. Ceuses inelude:

o Metatarsus sddacius. The commonest caase in oddiers.
The forefoot is addwcted and supinated.

# Medial tibial torsion, Presents ot arownd 3-8 vears with
intemal redation of the trans-malleolar axis. Thers may be
associated tibial bowing.

= Persisient femoral antzversion. Occurs mose commoaly in
girls and the entire lower beg is intermally rotated. The
child commoniy sifs i the "W position which should be
discowaged o promote resolution.
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Upper limbs

2. Cr-tocing is less common unlss associated with slipped

upper femoral epiphysis when it o wsaally anilateral, Canses
are external Ghizl orslon or femoral retroversian,

3. Gewmit valgus or knock krses are common between 3 ond 5
years and may represent 3 physielogical correction of genu
vanam Besoluton usually oceurs by age 8. Operation may he
mecessary in adolescence for persisient deformity.
Pathological camses inchude renal sseodydrophy, congenital
dislocation of the patella asd mewrcmescular problems such
as cerchral palsy,

4. Geaw weruem o bow-legs, are nsually physiological and
may be asseciated with medial tibial torsdon. Unilageral
deformity is more likely to pathological. Causes inelude
Blount's disease, cpiphyscal injury, rickets or bone dysplasia
smuch as achondmoplasia.

& Flor feer may be painlul oc painless, All ddlers have
painfess flar feer until they develop medial arches at the age
of 2-3 years. QOlder children may kave Mar feer des o lax
ligaments, but when they go omo dp e the arch should
form, If 0t does not the foor is abnormal and & neumlogical
cause should he I'LI:IPEL'I:'I!II. Fainful Nat Fest are u:ua.'ll:,l due i
a Lelo-mavicular bar which may need surpical excision,

fi. Clsgood-Sohianer disease affects boys more than gers asd
is thought 1o be due to recoment irauma 1o the ibial mbercls,
where it sitaches o the patela endon, during rapad growth i
active children. I presents with swelling, tenderness asd
prominence of tse vbial wbercle. Resolwion wakes 12-24
mnths and reguires rest and restriction of actlvities,

. Eprengel’s shoulder, This is cansed by failure of the
scapuls 19 descend during letal development and so the
shoulder ap the affected skde it shnormally kigh.

2. Radial abnprmalities. The radius mav be absent or
abnorma]l in a number of rare syndromes such as
thrombocyiopenia and absent radivs syndrome (TAR),
Hole=Cram syndrome and Fanconi's anacmia.

2 Hand abrarmalities. Trigger finger is caosed by &
thickening in the flexor tendon which may nesd surgical
rebease if it becomes fixed in fMexion Polbydactyly may be
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simple or complex depending on whether there 15 bone in the
exira digt, Surgeny may be requined for removal of the exira
digit which will otherwite interfere with hand fonction and
e cosmetically undesirahble

Further reading

Behrman BE, ad. Torsional and angular deformities. In: Nelcon Texbook of Pasdiarrics,
1 5th edn. Philadelphia: WB Ssanders, 1996, 1923-34,

England SP, ed. Common onhopedic problems I and 11 In; Peedianic Clinics of Morth
America, 1996, 42: 4,

Related topics of interest
Juvenile cheanic arthricis (p. 229

Limping (p. 2397
Mewbom examinstion (p. 206
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PERIPHERAL NEUROPATHY

Peripheral perve disorders may affect sensory andlor motor nerves, involving ong nerve
[mononeuropathy) or causing & more gensralized neoropathy {polyneuropathy), A
neurcpathy can present acutely (e.g. foot drop, Facial palsy) or mose chronically with muscie
wasting and weakness, Sensory perve invalvement resalts in paracsthesia or ansesthessa,
typically of the hands and feet. Neurophysiolegy shows slowed nerve conduction welocily
and muscle Fopsy miy show denervation.

Actiodogy & Trouma. Birth inpuries, fractunes.

# Hereditary degenertive. Motor and sensory neurapathies,
pemoneil muscular atrophy {Charcet—Marie-Tooth).

o Metabolic, Diabetic (rare in childhood), Refsum's disease,
mstachromatic oy srophy,

» Toxing Vincristine, lead, solvent abuse.

» Deficiencies, B, ., thiamine {rarely cause newropathy in
childhond).

« Papainfections. Guillain-Bamé syndrome.

a [diopathic.

Guillain-Barré syndrome

Thes is an wneonmoen conditeon which mainly affects alder children and adults but bas been
reporied in infants as young as & months. A mild preceding febrile illsess 15 comman.
Typically, there b5 sudden oaser of symmetrical flaceid paralves affecting the legs Girsl and
then ascendang 1o invoelve the tonk and arms. Semsory loss s often & prominent early featwne
in children, with poraesthesiae causing severs limb pain and ataxia, Limb weakness and
hyporeflexia may be enimpressive initially, leading to difficulties with disgnosis.
Meningian and papilloedema sre present in show one-third of cases and may cause further
dizgneasic confusion, Progression of muscle weakness may confinue for several days and
even weeks. Involvement of respicktory muscles necessilates mechanical wentilation in
PO-205% of cases. In severe cases bilateral facial palsy and balbar paksy oocer, Auntbnomic
involvement may cause hyperiension and arthythmias, excessive sweating, disturhed gut
Fanction and uninary refeetion.

The comdition is usiEally salf-limiting. with more than 0% making a full recovery, but
the comvalescent pariod may be wery prolonged.

Thez underlying pathophysiclogy is demyelination of the peripheral nerves, which is
thought (o occur a5 a result of &0 autoimmune reaction, Suggesied aetiological agems
include mycoplasma and vinses, such as consackie B and Epssein-Barr virus.

Investlgailon e C5F. Raised prodcin (may be normal early in iliness).
Mormal white c2ll coant.
o Vinl cilwres and serology, Paal Bunnell tese.
#  Neurcphysiclogy (may be normal eardy in illness).
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Facial palsy
Actiology

¢ Urine for porphyrin goreen. Exclude acure intermittent
porphyna.

¢ U&E Exclude hypokalaemic periedic paralysis.

¢ Radiology. Exclude spinal canss of flaccid paralysis.

¢ Toxicology screen, e.g. exclude lead poisoning.

I, Supportive care, If Guillain-Bamé syndrome is suspected,
thie child should be admined. A peak flow rate is measured 4-
hourly i elder children. Transcutaneosus oxygen monitoring
i% wseful in children wnable i do a pesk flow, end anerial
blosd gas measurements may be necessary. A falling peak
flow rate, hyposia, hypercarbin and exhaustion are
indications for ventilation, The blood pressure should be
mofitored for evidence of autonomic involvement and ke
child may reguire catheterization for urinary relention,
Regular tuming and passive exércises help prevent the
development of pressure sores and contracteres. Pan relief
may be nesded for sevens muscle pain. Nulrition is imporant
and aids should be given miravenously because of the risk
of aspiration. Paralysis without impairment of awareness can
be terrifying and requires reassurance and pood
communication Sedation may be mndicated,

2. Specific rreatments. Steroids have nol been shown 1o
improve the oulcome., Plasmapheresis may produce a clinical
improvement and speed recovery if used early in the acute
phase, bue should be reserved for the most severcly affecied
paticnts. Infravenoas gammaghobulin has been reponied 10 be
hedplul but has only been used m small sisdies.

2. Rehabiliranve physictherapy. Acute mortality from
respitabory failure amd arhythmias (inchding cardiae amrest)
is mow less than 5%. Ower B0% make o complede recovery,
bul this may lake several years. Seventy of initial weakmness
does not comelate with long-lerm prognosiz, but evidence of
garly improvemeat (before 3 wesks) iz 8 good progrostic
indicator,

= [diopathic (Bell's palsy),

# Infections, eg Ramsay Hund {herpes ioster), infectious
monosucleosis, masteidinis, Lyme disease (characterisibe
pash, polyarthiiis).

o Trauma e feroeps delivery.
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Clinical features

Lead poisoning

CNS leukaemia

CN5 tumoar, e.g. pontine glioma.
Hypertension,

Cruillain—HRarré syndrome — uenally bilseral,
Myasthenia gravis.

Post-icial {Todd's paralysis).

Diugs, e.g. vincTistine,

Facsal palsy in chikthood is uwsaally idiopathic, bat may be
associaled with viml infeclions or Lyme disease Thene ig
sudklen onsel of lower motor nearone weakpess of one side
of the face, Problems inchids conjunctivitis and comesl
abragon {owing to inability 10 close the eye), dribbling and
slurring of speech, There may be facial pain either at the
onsel or during recovery. More than 30% will recover
spontanecusly with some improvernent seen within 1 wecks

I, Cargfid hiztory and clinfcal dxamination. Exclude
h¥pertension and features of an intracranial twmour
(hzadache, vomiting, other newrological signs). CNS
femkaemia {bouising, snasmia) and middle ear disease. The
migjodity of caes will be idiopathic and require symplomatic
treatment end observation only. Investgatdons such & FBC,
viral titres, Lyme disease serology of brain imaging may be
indicated on the basis of clinical findings.

2. Pain relief and prevention of conjuncrival irritaiion
Taping eye clased, ariflicial tears.

3, Sweroids May be bencficial if glven within the ficst 48
hours, but the evidence (o support their use is mived. FBC o
exchude leukaemin is essential before giving sterids.

4, Swrgery. A Few cases do not resalve and thess patienis
mzy require plastic surgery o restore facial symmetry and
profect the eye,

Chronic lead poisoning is a sare cause of peripheral peuropathy, iher feaneres include
anorexia, womiting, abdominal pain. constipation, behavioural problems and failure o
thrive Mo severe pni:nn-in; may CAmse an i=r.|:|=|:-'I'ta'||:_|p|||1‘l13.I with =izures, drowsiness and
comn, Sources of lead include paint, old water pipes, baltenies, surma eye make-up used by
Asians and poliution. Symploms are anlikely if the blood lead level i < 50 /100 mi.
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Investigatlons show & microcytc hypochromic anaemia, basophilic stippling, raised plasma
f-aminolaevulinic acid and free erythrocyle porphyrin, and raised urinary coproponphyTin,
Radiographs may show lead fines al the end of long bones. Management consists of
identifying and removiag the source of lead and the uwse of chelaling agents {e.g. b-
penicillamine, EDTAL

Further reading
Korintherberg B, Minting J5 Natural history and treatment effects in Guillain—Barné
pyndromne: o multicenire shady. Avehiver of Digsase in Childfood, 19%6; 74: 281-7,

The Guillain—Basré Slnn:lr Crrowp. P‘In.mnpl‘l.n:re:'i: and acute Guillain—Bamr® syndrome.
Newrology, 1985, 35 HIG6-104.

Related topic of interest

Floppy infant {p. 130}
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POISONING

Accidental pobsoring is very comman, resulting in over 40 000 attendances & casusliy each
year. It is most common in young children, paricularly 1-3 year olds. A wide vardety of
medicines, household prodwcts and plants ane ingested. Fewer than 30 children a year die as
a resuli of polsonng, but Lirge nambers of children are seen and observed in an atiempd to
prevent these cocasional deaths. Edacation of parents aboud the dangers of poisoring and the
usz of lockable copboards, childproof containers and blister packaging kave all helped o
reduce the incidence of sericus poisoning.

Intestlonal self-poisoning (swickds, paraswicide) 13 most common in young people in
thetr teens. Full psychiatric and social assessment is essentiol during hospital admission.
Peisoning may also result from alcokol or solvent abuse. There may be no history of
prisening, but if a previously well child presents with wnexplained sympioms (e.g.
drowsiness, coma, convilsions, respiratory depression} then a diagnosis of poisoning should
be considersd, and blood and wrine showld be saved for tozicology,

Management Establish exacily what and how mach bas been ingested. and
haovw bong 2po. Advios can be spaght from regional poisons
units on the possidle toxic effects of vanous substances, and
the avatlabilty of antdotes or specific removal methods (eg.
alkaline diuresis). The mapority of children do rot have
serious symploms, but occasionally a child presents with
respitatory  depression, hyporension or  reduced
consciousngss and reqguires cardiorespiratory resuscilation

and sapport

L. Aerivated chareoal iz now widsly used because i bindt
most potsomois subslances, prevenling systemie absomibon.
Bepested dases are recommended  after ingestion of aspinn,
barbitarates of theophylline, Tt is nod recommendad for imn
or alenhinl

2, Emesis. Tradiionally ipacachaung symip was glivedn to
induce vamiting alter ingestion. Evidence now suggests that
emesis is only useful within 1 hour ofter ingestion. It remains
the treatment of choice for substances that do not hind to
charcoal

A, Gasirie favage |5 indlcaed when significant amounts of
poisan, at high lethallty, have been ingssied, Intubation may
e necessary for children with a reduced conscious kevel 1o
prosecs the airway,
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Salicylates

Manapement

Paracetamol

Froblems

16 POISONING

#« Hyperventilation. Deep sighing respirations due o
mitabalic acidosis.

Hyperglycasmin

Tinnitws.

Hyperpyrexia, vasodilstatsn, swealing,

Viomiting and abdominal pain.

Drehydmtion.

- . .

! Gaarie lavage can be undertaken up to 4 hours after
ingestion as aspinin slows stomach emptying.

2. Repeated charceal doses are recommended for ingestion
of sustained preparations.

1. Messure blood saficylote level at 1 hours past- ingastion
and repeat regularly as levels will increage over the first &
kours. A level of <40 mgs10 ml reguires no realmenl.
Actmir the child if the level i1 > 30 mp 100 ml, ar i the chikd
is syrpromatic. If the level |5 mildly raksed (4065 mg/100
ml} encourage o high fuid intake and commence v, fluids if
the patient is ot drinking well. If the level 15 high (> 65
mg!1 00 ml} alkalinteation can be achievad by mving sodium
kicarbemate by slow infusion. Forced dumesis is no longer
recommended.

4, .Euplm}n'fm managemeni af fevere mf.mnr'ﬂg. Monitor
acid-base status (metabolic acidosis, respirstory alkalosis),
blocd glucsse (mild 1o mederate hyperglycaemia), UEE and
prothrombin time, Tepid sponging may be necessary for
hyperpyresia, Strict fluid balance is essential with the fisk of
fluid pverlead from alkzlimization, and the risk of
dehydration from vomiting, hyperpyresia  and

byperghyceemin

o Nauses and vomitieg. Lack of early symploms other than
some nauses and vomiting may be deceptive,

o Acute hepatic failore. Damoge due to hepabocellular
necrasis 15 maximal at 33 days post ingestion and leads
1o canfusion, drowsness, coagulopathy and jaundice.

o Acube ubalar nesrosie



Iron

Mansgement

!, Activated charcoal! is curmenily recommended (2 redoce
nheorption,

2. Meayure blood paracetamol fevel st lenst 4 hours post-
ingestion and compare with a nomaogram of level ngainst
time since ingestion. A level of < 200 pg'ml at 4 hours
requires no treatment, Levels above a line joining 200 pgimi
a1 4 hours and 30 pgiml ot 15 hours on a semilogarithmic
graph require treatment. Patients on liver enzgyme-inducing
drugs {e.g. carbamazepine) may develop toxicity at lower
FI.I.'HEI‘.I:I'HI:] levels.

3. Methionine or aretmicysteing, These pootect the liver il
given within 12 hours of ingestion. Melhionine is given
oeally as four doses over the firs1 12 hours. Acetyicyseing is
given as an by, infuskbon over 20 hours.

4. Moniter prodhrombin time and liver fisncrion 1esis for 34
days for evidence of hepatocellular damage if Lhe
paracetamol bevel was high,

5. Supportive marapement of acate diver failure,

= Phase | {6-12 hours), gastric imilation. Mausea, vomiting,
ahdominal pain, gasirointestinal hasmorrhage.

e Phass 2 {12-24 howrs), quiescent phate, Asymplomatic,
Depasition of iron in the 13ver,

o Phase 3 (onset [6-24 hoors). cardiovascular collapse,
acute encephalopathy and hepatic failore,

o Phase 4, pyloric scarring and stenosis. 1 phase 3 s
survivied.

{ Iniried Pedascirarier of shocked child, may reguire
intubation xnd ventilatian,

2. Gasirie lavape is recommendad once alrway i secured.
Charcoal is et helpful

3. Desferricsamine can be lefi in the stomach following

lavage so chelate the iron. Desferricxamine by i.v. infusion is
irdicazed if the seram irom bevel is = 5 mgf.
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4 Buppertive smanggement

Tricyclic antidepressants
Problems = Anticholinergic ffects, Tachycardia, dilated pupils,
canvulsions,

o Cardiac effeces. Arrhythming and conduction delay,
flamngement { Comvisions should be trested with regular medication,

2. Arrhythmias are trested with phenyiom, which enhances
comduction, of lignocaine,

3. Alkeilimization rHF]E.I'I:ﬂ'urFH 735 'usi.nE sothiem bacarbonate
and h}'pcr'.-r.nlihliun, cun reduce the oxic effedts on the

hizas.
Opiates (including methadone)
Problems » Bradyeardia
& Hypalension,
Small pupils.
Manapgemeni I, Srabilize the airway, breathing and civeadanion,

2 Give Naloxome {antidare). Initial bolus may need
repeuling or Lart o continoews infusion

Further reading

Poizoning. In: Advanced life suppon group. Advanced Paediarrie Life Suppors = the
Praciicel Approach, 2nd edn. London: BMI Publications, 1997; 129-34.

Related topics of interesi

Agcidents (p, T)
Adolescenl health (p. 19
Cardiac armest (p. )
Jaundice (p. 225)

Liver disease {p. 2d4)
Shnck (p, 344)
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POLYURIA AND RENAL TUBULAR
DISORDERS

Polyuria is the passing of excessive amoants of whine, It is & frequent pressnting symplom
which may indicate raral. metabalic or endocrine disease

Aetiology (a} Excessive fhund infake
(h)Renal disease
#  Fenal wbalar disorders,
#  Acile tabular negrosis — recovery phase,
& Chronic renal failure,
o Nephrogenic dizbetes insipicus.
() Metaboliclendocrine disorders
w Diiabetes mellins.
» Diabetes insipidus.
#» Hypercalesemia
e Adrenogenital syndrome.
#« Conn's syndrome.
{d) Dmuags, &g, antihostamines

Diabetes insipidus

Dighetes insipidug (D) ie the inshility to concentrate urine becaose of total or partial
vasopressin (antidiaretic hormone, ADH) deficiency. Large amaunts of dilate wrine are
passzd and polydipsia maimiains the plasma osmolality in the normal range. If aral intake is
inadequate, hypernatraemic dehydration results. ADH ig synthesized in the supraoplic
hypothalambe neuroaes and then stored in the poueriedr plusitany. Seceetion is controlled by
plasma ocsmolality, Central DT may result from hypothalamic disease (&g
emninphwlginml.. Langerhans cell histioocytosis) but is aften i.di.npm:hi.:. It may he
aseocialed with other pitaitary hormone deficiencies. Trentment is with syathetic ADH
(DDAVEY given by nasal spray (occasionally omally). Unresponsiveness of the distal ubales
and collecting duces of the kidney to ADH may alen cauwpe palyuria and polydipsia
{nephrogenic DT It e present s birth and ocours mainly in boays Mo specific treatment i
available ofther than adegquate floid replacement and redocion of deetany solute laad

Investipation of polyurka I Hisrery and examinatioie Including age, duration of
symptoms, farmily history, any evidence of failure to thrive,
muscle weakness, headaches and visunl disturbance, rickets
or bone pain.

2 Uriralvsir, For glecese, aming acids, pH - excludes
dizbeizs matlaus and most renal twbalar disorders if normal.
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3 Paired urine and platma osmelalines end a waler
deprivation tesf 10 distinguish between central and
pephrogenie I and piyvchogenic polydipsia. (Nede: Water
deprivation is polentially dangerous in DI amd the test shauld
be cargfully monitored. The child should be weighed 2-
heady and the fest must be disconinued if the weight falls
below U735 of the starting weight ) Plasma osmalality will
be normal or mised in both types of DL and normal or bow in
psychogenic polvdipsie (normal = 275295 mesmalT). The
urine osmelality is inappropriately low {30200 mesmal/T) in
DI wiath Frilure to concentrate =300 mosmali [D]ll:"kinj
water deprivation (normally corcestrate t =750 mosmalid),
DDAV raiscs the unine osmolality in central DI bud not in
nephrogenic DL In psychogenic polydipsa urine osmolaliy
i appropriaiely low amd, although concentrating abilily may
be tmpeired, it should sl se o =500 mosmell on water
depiivation,

Renal tubular disorders

Eighty percem of the glomerular filirate w resbaorbed in e proxicnal iwbukes of the kidney
(mainly sodium, chloride, phosphate, glucose, amino acids and water). Bicarbonate is
regererated by carbonic anhydrise and reabsorbed in exchange for bydrogen bons. Funher
spcivm and water are reabsorbed in exchange for potassum or hydregen jons in the distal
tubutes under the control of the renin-angiotensin syvstem. Defects in this process of
ahsorplion and secrelion may beé confined to a8 specific (ransporl syskem Or cause a
generalized iranspon defect. Many of these dzfects sre genetically determined,

Problems

Electralyte insbalance.
Palyaria, polydipsia,
Failure o thrive,
Munche weaknemn,
Rickers.

I, Frouimal mebile defects
(2} Generalized transpon defects
& Fanconi's syiddraime
Frimary
Cyslinosis.
Acluly-type.
Secandary
Heavy mietaks ez, lead cadmaum).
Wilson's disease
Hereditary fructoss imtolerancs,
Galaciosaemia,
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Eenal tubular acidosis
(RTA)

Tetracyeline which has deserioraved.
Tyrmsinois,
Lowe's {oculbo-cerebeo-renal) syadrome.

(b} Specific ramaport defecis

2

i

Cyatinoria. This is a disorder of intesiinal absorption and
renal iwbular reabsoiption of dibasic amine acids (cystine,
lysne, arginine, ornithing). There be a rak of muliiple
caleihi formestion, It ocours ia 1 in 600 of the population,
but calewli form in only 3%,

Harnup disease. Failure of renal and imestinal absorption
of tryptophan resulis in a deficiency of its metabolite
nicotinamaide. This canses a pellagra-type msh.

Familial hypophosphateemic fckets (vilamin D-nesistant
rickets). This is an X-linked dominanl condition, The
rickets is due to the impaired renal reabserption of

phosphate
Renal tubalar acidasis gype 2 (proxgimal RTAL

Dzl rubule defecs

Nephrogenic diabeies insipidus.
Beral fubalar acidosis type | (distal RTA),

Distal RTA. This 15 much more comeon than proximal

RTA. It 15 due to fallare of the distal mbules o excreie
wdeogen ioas. It is usweally primary but may be secondary,
e.g. following witamin D intexication, ampholenicin foxicity
or renal tramsplantation. Featires imcludes:

¢ Hyperchborsemic acidosis,
» Mephrocalcinosis.
e Rickeis secondary to bone resorption te buffer the

Z

ackdosis.

Failure to thrive and weakness.

Hyponatraemia afd hypokalaemia due to increased
urinary loss,

Falyuria,

Inappropriately alkaline urine and inability to acidify
urine {ammanium chiende ks,

Provimal RTA. This is due o imcreased bicarbonake loss

secondary o a defect in bicarbonaie reabsarpion. It may be
primary but often ocours as part of Fanooni's syndrome. 1t is
usually sporadic but may be inherited, Primary proximal
ETA with no associated glycosurna or aminoackduria is more
commoen in boys, and usually presents in infancy wilh failure
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Fanconi's syndrome

Further reading

e ihrive, muscle weakness and persisient vomiting. Thene is
& hyperchloreemic acidosis with appropeiately acidic unine,
Nephrozaleinosis is very ranz.

Thas 15 a generalized defect of proximal mbular function
resulting in excess glucose, amine acids, wric acid,
phosphate, sodivm, potassium, bicarkonate and protein in the
urine, The defect may be primary or secondary to tubular
damage in other conditions {see above), Prosenling features
include failure to thrive, ancreais, vomiting, polyuria,
polydipsia, rickets, muscle weskness, hypotonis, paralyiic
ileus and acute dehydration with metabolic scidosis. The
primary defect is divided inio two forms which affect both
senss equally:

I. Cysiirosiy [Ligroc-Fanconi syndrome ). This is a severe
aubesomi] recesdve condition In which cysine is deposived
in many lsswes. Renal whbolar depositdon and progressive
glomerular damags lasd 1o renal failure in early life. Cysting
crystals can be |demified in bone mamos, on renal biopsy or
by slit-lamp examiration of the comea

2. Aduli-type Farconi's syndrome. The inhertance of this
condition s less chear, B b not associased with cystinosis, and
progression oo renal failure is sbow.

Perheentura 1. The neurohvpophysis and water regulaiion, In: Brook CGIY, ed, Clinical
Paedigiric Endocrinelegy, 3nd sldn. Oxfond: Blackwell Science, 1995; 320615

Related topics of interest

Audrenal disorders {p. 13}
Chronic renal faslore (p. 823
Driahetes mellitus (p. 119)
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PREMATURITY

Prematurily 15 defined 2 dalivery before 37 completed weeks of gestatbon and is the sscond
most common couse of neonatal death after malformation. Survival rales have improved
wath advances in perinatal and neonatal inlensve cans over the last 30 years, The majority of
infants pver 32 weeks' gestation wiio weigh ovir 1500 g are now expected 1o survive. Some
infants delmvered as early ag 22 weeks have survived with intensive care, but those of less
than 500 g or 22 weeks are considered unviable in most centres, Low hirth weight (LBW
« 2500 g) nfants account for about 6% of the tocal binhe, and very low birth weight infants
(VEBW = 1500 g) make up less than 1% of the wtal. An infant may be both small for
gestational age and preteom. Premature delivery is due to either preterm labour or obstetric
intervertion when the meks to the mother or the fetss of continuing the pregnascy are very
high, e.g. pre-eclamptic wxaemia (PET), severe IUGR. Prematurity is maore common in
young mothers, smokers, those with poor socioeconomic backgrousds and ihose with a
previous hstory of 8 preterm delivery.

Problems Hypothermii

Hypoglycaemia,

Bespirainry distress.

Murrtion

Tsundice.

Susceptibality to infections,

Mecratizing entemocolitis,

Patent duciis srterlosus.

Haemosrhagic and ischacmic cerchrel lesions.
Retinograthy of prematurity.
Mearmdevelopemenial outcome.

Pareni—child bonding,

W B @ #® 8 & & #§ & & ¥ @

Axtiology of preterm
labour

Tdipatkic (- 3%].

Multiple pregnancy.

Antepanium hacmorrhage,

Premature rupture of membranes.

Polyhycdramnias,

Cervical incompelence, e.g. previius sungery, congenital,
Uterine malformations, ¢.g. Boormane uiems,

Maternal Hiness, e.p. dinbetes mellines, PET, infercurment
wiral infection, LT,

w Infeciion, &.F Lisreria, Other nrglnl:ma {e.E.
Mycoplasma haminis, Ureaplasma wrealyticam) may
have a role in the astiology of premature ruptare of
meTnbranes.

Survival For infants bom after 37 weeks' pagatinn withowt congenital
abnormality there is owver 95% survival, Those of betwesn 30
and 32 weeks have a survival rate of 90-93%, and this falls
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Intraventricular

hivermorehage (IVH) and
hy poxic-schaemic

encephalopathy (HIE)

Retinopathy of
prematurity (ROF)

324 PREMATURITY

1o TH-R for those of between 28 and 30 weeks. Infars of
28 wesks' pestanien of less show improved survival when
treated bn pecogiized necnstal intensive care unite AL 26
wieeks — 4555 survive, at 24 weeks only - 305 survive and at
23 wipeke legs than V0% survive

Impaired autorcgulation of cerebral blood flow,
cardiopalmonary instability, sepsis and metabalic
derangements prodispose the preterm infant to cerebral
haemorrhagpe and ischaemia, Hagmorrhage arises from friabde
capillaries of the germinal layer and may be limited to this
layer, or extend indo the ventricular space or the swrrounding
parenchymao. In 25-30% of infanis < 1500 g an IVH will
develop, and $% gcour by the third day of life. Many ane
smoall, i:l.ini.-l:u.ll]" silent and have no uqucln:-. A Tall ip the
hayematocrt may be the only clue. Large haemorrhages may
result in death or neurological sequalae as o result of
perivestricolar cercbral injury or progressive hydrmcephalos,
Thirty per cent of [VHs incrense n size in the flist week of
life, and post-hacmorchagic hydrocephalu: is cemmon
fellowing modorate and large IVHs. Hydrocephales becomes
sabic or resolves spontansously in =509 of cases bat, if
progressive, seal lumbar pusctures or ventricular shunis
may be meeded. There iz no evidence thal Cacsarean delivery
reduces the incidence of IVH, and the mole of prophylacts
ireptmends (c.g. ethamsylate, vitamin E) is unclear.

HIE is assoaiated with perimatal and P-wt-nﬂ:l asphyxis.
Carchrnl Behaamia may reselt from a period of hypetension
and eccurs particalarly in areral watershed arcas e.g.
periventricular lzucomalncia, PYL)L

ROP is a vasoproliferative retinopathy which con result in
retinal deachment and blindness, The underlying mechanism
by which damage 1o the immature reting socurs 15 still poorly
anderstood. The association with hyperoxia kas been well
documented, but there is no abselobe level of anenal coyvgen
ension above which ROP will occur, and it is occasionally
seen in afants who have never réceived supplemental
axygen. Risk factors nclude low gestation, low binth weigh
{paniculariy < [000 g}, and multple birth. It is associaed
with ischeemic and haemorrhagic cerebral lesions and almost
all cases have newralogical impairment at follow-up. All
infants under 31 weeks gestation and < 1500 g should be
screened with indirect ophtbhalmolagy a1 7-9 weeks of age.
Apute changes wre seen in T0-805% of infants < 1003 g bug



Meorodevelopmiental
ouiCame

Further reading

many regress, Severe ROF has o 30% rick of causing
blindness if not freated. Treatment is with cryotherapy.
Resuls of surgery once the reting has becoms detachad are

poOr.

Abowt 15=20'% of surviving infonts of < 1000 g and about
0% of those of 1(=1500 g kave a moderatzly serious
dizability. Between B and 1% of surviving infants of 34213
weeks” gestation have a major impairment (e.g. cercbral
palsy, blindness). Prematurity is particularly associated with
spastic diplogia and relalive sparing of intellec. There is no
conclusive evidence aboul the cause of neurclogical
sequetas, but the slckest Infants ase a1 the grealesl risk.
Ischaemlc and moderate 1o severe hacmorrhagic cesbeal
leslons detecied on US scan ars predictive of a worse
newrological owtcomes. Magnetic resonance studles have
shown an association betwesn deranged cercbral ensrgy
metairalism in the first week and neorodevelopmental
impairment at 1 year of age. The effects of aarly diet on
fong-term ncumdevelopovent and tntellect are controversial,

Campbell AGM. Follow-up shubes. In: Roberton NRC, ed, Texrbook of Neanmtology, 2nd
edn, Edmburgh: Churchill Livingstone, 1992 43-T4.

Renme Ib. Pecinatal management at the kbower margin of viability, Archiver of Disease in
Childhoed, 1996, Td: F114-8,

Report of Joint Working Party of The Royal College of Ophthalmalogists and Britigh
Association of Peminatal Madicine, Rennapathy of Prematuriny: Gidelines for Screentig
and Trecsment. London: Reval College of Ophthalmologists, 1995,

Vemrculomegaly trial group. Randomised trial of early tapping in neonatal
posthazmomrhagic ventricular dilatation, Archives of Divease in Childhood, 1990: 65:

3-10

Related topics of interest

PMeomaral jaundice (p. 276}

Mecnatal respiratory distress (p. 281)
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PUBERTY - PRECOCIOUS AND DELAYED

Puberty is a pericd of changing pattems of hormone secreion resulting in physical and
physiological changes which culminate in sexwval maturation and ferility, There is great
vanability in the onsel of these changes, bul 95% of girls will have commenced puberty by
the age of 13 years and 95% of boys will have commerced before the ape of 14 yvears
Precocious puberty may be central (irue) resulting from activation of the
hypothalamic-pituitary-gonadal axis, or periphenl (false), invelving an shoormal pathway
and wsually resulting in incomplete maturity. Precocioas puberty is more common in girls
{E0:1) but b5 usaally idiopathic. In boys, the majority will have a pathological cavse and they
therefore require more careful investigation, Delayed pubeny is more common in boys and 13
uwssally constitutional.

MNormal puberty

Mormal puberty requirss the ssceetion of both growth hormone and sex sieroids, Pulsatile
release of gonadotrophin-releasing hormaone (GnRH) from the hypothalamas is initially
nocturnal, and stimulates release of lueimizing hormone (LH) and follicle-stimulating
hosmene (FSH) from the pitoiary. Spikes of hommone telease are delecied before clindcal
signs of puberny, aid these increase in amplinade and frequency as pubedy progresses. By
late pobery, palsatile LH and FSH secretion occwrs throughout the 34 howrs. The average
duration of puberty is 2-3 years.

Cirls LH stimulates pvalation pnd FEH stimulates release of
ocepradiol from the ovaries, Hreasi development is the first
sign of puberly. The growth spurt accurs early in puberty
with the attainment of breast siage B2, and continues (o
menaiche and breast page B4,

Bays LH stimulares release of testosterone from the tesies, FSH
stimulates spermatogenssis and this determanes lesticular
volume. Puberty stams approximately 006 wears luter than in
girls, the first imdicaton being increase of testicular valume
tex 4 ml, The growth spurl occurs Later in puberty than in girls,
when the westicalar valume has resched 10-12 ml

Children requiring o Girls commencng pubery < B years,
investigntion # Boys commencing pubsy < 9 years.
& Lack of any puberial development in o giel > 13 years or a
ey = b yemrs,
= Pubery which pursues an abnormal sequence or stops
before completion
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Precocious puberty
Actiology

Clinfcal features

Investigatian

Cantraliirue

Idiopathic.

Ineracranial Iumiurs,

Hydrocephalus.

Radiotherzpy (e.g. CN5 prophylaxis in the treatment of

beuksemia)

Post-infectson, €.2. meniigibs

Mewrcfthromatosis,

o MeCune-Albright syadrome (café aw leir patches,
polyostotic fibrows dysplasia, precocious puberty.
Commanes in gicls. GalH independent),

# Ectopic gonadotrophin releass, e.g. hepatohlasioma

* B ®F 8§ "—

FPeripheralfalse

Drvmrian. lesticular or adrenall femicass,
Vinlizing congenital adrenal hyperplasis,
Exogenous sex steroids.

If a child shows signd of early pubertal development it is
important to declde if the normal seqieence of physical
development (consonant with puberty) has occurred. This
sggests slimulation of the hypothalamic-pincitary-gonadal
aKts (Lrue precocious puberty) wsually by premature
activation of GnRH pulsatilicy. In the majority of gics this is
idvapatlic, bt in boys a central precipitating cause should be
saspected. If there is leck of consonance (e g. puble hair and
pene without breast development) peripheral canses should
he considered (false precocious puberty). Signs of virilization
asiocisted with hypentension suggest an adrenal cause, Eagly
breast development {premature thelarche} with no ather signs
of pubemy e normal growih eaie, no pubss has, appropriale
hore age) is a benign condition due 0 isohicd polsadile FSH
secrefion which reguires no reatiment, Gymaecomastia
hoys of pubertal age is extremely common and usually
subsides a5 puberty progresses. Isolated vaginal Bleeding
may be due to a foreign body.

- o o b

# Growth assessment and paberial singing,

¢ LH, FSH profiles. Pulsatile release is seen in true
precocious puberty, low levels in false precocious puberty
iresearch investigations).

¥ OnBH stinulation lest, Elevated bassl FSH and LH levels
with exaggerated response o LHREH in e precocious
puberty.
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Delayed puberty
Aetinlogy

Clinieal feafures

Imvestigation

¢ Pelvic US. Multicysic appearznce of pubertal ovaries,

¢ Hone age. Often advanced.

» TIN5 imaging, Always in boys, only if newrslogical signs
in girls.

¢ Plasma 17-hydrovyprogesierone, plasma and urinary
androgens, il vinlized,

o Thyroid functien. Thyroed-releasing bormoene stimaufates
prodaciin and FSH release as well as thyroid-stimulating
hormone (TS5H), so breast development in girls or
tesiicular enlargement in boys may be seen in

hypothyreddism

If a cause i3 identified it may be removed, although the
endocrine ahnommality may not resolve. GnRH analogues are
used to amrest puberty by blocking pulsatile relesse of FSH
and LH from the pitvitary. They can be given intranasally.
smubcutsnasuzly or by depst injection. Growth hormone may
be given o accelerale growdh i an attempl 16 compensate for
advamced skeletal maturity.

& Constitutional in the majonity.

 Primary gonadzl failore (2 Tumer's syndrome (X0,
rradiation. chemotherapy).

« Secondary ponadal failure (2.2, hypogenadotrophic
h],r[u;g-uﬂndi.n'n. piluiln.r:,.' nrhypnthl.lnmi.: tumesaurs |,

& Chronic tlknexs, amorecia mervos

If there are no signs of puberty, general history and
examination may identify the presemce of chronic illness.
Constilational pubertal delay is uswally associnbed with shon
stalure, whereas normal  stature  is  wsual in
hypogonadotrophic Rypogonadism, Features of Turser's
symlrome may he preseat (ses related sopic Chromosemal
abpormalities, p. 73). Incomplete or abnormal puberty (lack
ol consonance) & uncommaon and causes include discrders of
slervdogenesis and ACTH deficiency

- LH, F5H. Low in hypothalamo-pitoltary problems
{secondary gonadal failore due o decreased
ponadotrophin release] and also in constimtional delay
Elevared in primary gonadal faillure, &g Turnar's
sypiloome. The GnBH stimulation tes 15 onrehable in
distinguishing hypegonadormphic hypogonadizm (rom
simple pubestal deluy
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o Bone age. Often delayed,

# Thyroid function lests,

# Chromosomes = parbcularly in gris 10 exclude Tumer's
EYmHErTIE,

Management If constitutional delay 15 causing psychological disiress,
puberty may be induced with sex steroids in low doses.
Hormone replacement treatment is indicated in Turner's
gyndreme.

Further reading

Brook CGD. Puberiy, In: A Ginide ro the Practics of Pasdiatric Endoerinolopy. Cambrdge
Undwersity Press, 1093 5582

Merke DP, Cutler GB, Evaluntion and monagement of precocions puberty. Archives of
Dizeage in Chitdheod, 1996 75 269-T1.

Related topics of interest
Chromoesomal aboormalities (pe 73

Grrowth assessment (p. 16T)
Growth = short stature, @l fanere (p 171)
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PURPURA AND BRUISING

Purpura and bruising may be due 1o thrombocytepenia, platelet dysfunction, a vascular
preblem or a coagulation factor deficiency. The commencst causes in chikdhood are trauma,
Henoch-Schidnbein purpura (HSP), idiopathic thrembocytopenic purpura (ITP) and
leukaemia. Less common bul imponant causes are meningococcal sepicacmia and inherted
eoagulopathies, which are discussed elsewhere. Conjunctival hazmorrhages and facial
petechiaz are common following raised intrathoracic pressure (e.g. whooping cough,
vomiting, newbom following vaginal delivery) bul may occur spontaneausly in Jeuksemda
and other blecding disorders,

Aethodogy (a) Vascular

&  Trauma {accidental, non-scoadentat).

« HSF.

& [nfecton, ef meningococcal sepsis,

o Rare, eg hereditary heemorrhagic welangiectasin

(b Thrombocyiopenia < 150 x 1091}

« [TF,

s Hypersplenizim, e g. hasmatological (spherocyiosic],
malignancy (lymphoma), infections (infections
momoncleosis), mesabolic (Gaucher's discasel

= Conswmption, e.g. DIC, glant hacmangioma.

# Decreased production, e.g5. bore marrow infiliration
{lukaeinia, newrctlasionm), drgs {chll;nmphuﬁj:q.'u'l:l.

s [mmune, ¢.g. dougs (guinkne), sarimmane (SLE).

(<) Pladelet dysfunction

¢ Drugs, eof. aspunn,

s Metabolic, g umemia,

s [nherited, &g, von Wilkebrand s, ihrombasthenia,

(d)Coagulopathy

# Inherited (haemophilia, Christmas disease, von
Willehrand s disense

s Acguired (DI, hasmorrhagic disease of the newhorn,
liser disease),

Investigation « FBC. The two most likely causes of thrombocyiopenia
are ITF and leukaemia. The platelet count is usually
< 30 x 10" before abpormal bruising and petechiae
DCELAF,

« Pamial thromboplastie test (PTTL Thas i= 4 st of the
intrngic clotting factors (VI TX, X1, X111 Tt is abnommal
in haemophilina, Christmas disease and von Willebrand's
disemse.

¢ Prothrombin tme (PT), This i3 8 est of the extrinsic
clouing faceors (0L ¥, VIL X). It is normal in haemophilia
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and Chrsimas disease, p:ml!-m‘igcﬂ in hiver discases and
vilamin K deficiency.

" BEI:ﬂirlE Lianas. & profonged I:l'l::'d.i:ns time in the pressnce
of & normal plaelet count suggests plagelet dysfunction,
e.g. von Willehrand"s discase, thrombasiheria.

Henoch-Schinlein purpura (HSP)
Problems » Fash.
= Jobno pains.
e Gilomenalonsphrins.
e Ahbdominal pain.
Clinical features HEP s a diffuse. self-limiting allergic vasculitis of unkrown

Investigation

Mlamagement

actiology (also known as enaphylactodd purpura). It occurs
particularly in pre-school children, and is twice a5 common
in havs, Peak incidence is in the winder, The first symptom in
mast (=515 is the appearsnce of a perpuric rash in o
rl:lql'lﬂ:l:.' well chuld, The characteristic diziribulion 15 over
the extepsor surfaces of the limbs and butiocks, but it may
invalve the trunk ard occasionally the Face. It beging a5 a
raised wriicarial rash, rapidly progressing to purpura. Fain
and swelling of one or more joinls (particularly ankles and
knzesh occurs in two-thirds of cases and 35 the presenting
symplom in 25%, Cesroiptestinal involvement s commoan
with calicky abdominal pain due 10 hasmorrhage into the gut
wall. Less common problems include melaena, blondy
dizrrboes and intussusception

Renal involvement & commen, neoarmmyg in 25-505 of
patiepts. Mast have asymplomalic microdcopie hasmaliena,
but [eatures of acute glomerulonephritis (microscopic
hazmaturia, oliguria, hypertension) or nephrotic syndrome
{oedema proteinoria) may develop, Raré cases progress bo
end-siage renal failore. CME symptoms (fiis, behaviour
disturhance) are pncommon. Scrotal iavolvement may
presenl as a leslicular torsion

There are no specific lnboratory Nindings and diagnasis s
made on the clinical présentalion. The platele) coont and
chatting stedies one mocmal,

Treament is 3ymplomatic with analgesics for joint and
ahclamanal pain, plus hed rest iF joint pain s marked. A short
coirse of steroids can be used for severe ahdominal pain,
Urinalysis for bloed and protein, and regular blood pressure
manisoring are smpomant, The bepefits of specific therapics
for severe renal ipvolvement (aspirin,  palsed
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Cuicome

methylprednisalons, plasma cxchange, oyclophosphamide)
e unclear.

HSF runs a sarigble course with the majority ssnhing withia
2-6 weeks. Relapses can occur bul rarely beyond | year,
Microscopic haematunia may persist for several months or
gven years. The remal function of those with acute pephntis
or nephrosis may continge 1o deensrale even afier $ vears s
[omg-termm surveillance it essential.

Idiopathic (immune) thrombocytopenic purpura (ITP)

Froblems

Clinleal features

Investigation

8 Chrones biood 1osa.
o Intracranial hagsmorrhage (risk < 15,
o Side-gffects of weamrment.

ITP presents with acute onsed of bruising, purpora and
petechiae. Less commonly mucosal bleeding ccours. Eighty
per cent report & preceding viral illness. bot the child is
usually well st presentation and associsled symploms, &g
pallor, lethargy, bone pain, shewld sagpest loakaamia, In 75%
the plateler eount remems to nommal within 3 momibis, bat in
H0=201% thrombocyiopenia persisis beyond & months
(chronie ITP). Morwality 1s low and i uswally due &a
intracranial haemaorrhape.

s FBC. Thrembocyioperia often < 10 x 1091

o Immunoglobulias, [g0G, lgA. Platele-associated [2G 5
almest always present but difficalt b0 detect with very kow
platelet counts, Platelst antibody tests are usually
umbelplul,

» ¥iral titres, e.g. Epstein-Barr virug, rubella, CMY (il
umder | year)

« Bone marrow aspirate. Probably mot necessary if the
plateler count is = 30 x 10*1, but the child should be
obgerved end one performed if sposlanesas remission
does ot ocour within 1-3 weeks, A bofe masrow aspirate
is exsemdial if any features suggestive of marrow
infiltration or aplasia are present, or if treatment
{paricularly stermids) is planned. In ITP thene are nomal
of increased pumbers of megikaryacylss

& Antl-nuclear factor, srai-DNA antibodies. Exclude SLE if
ITP becomes chron.

Children are usually admitied to hospital 1o make the
diagnosis, There is po need o keep them in hospital or
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Further reading

restrici activities other than to try to prevent fighis and
vigorous knockabouts, particularly whes the plateled count is
< 10 % 109, Mo trealment is necessary if there is no mucosal
bleeding or serious haezmorrhoge, but o shori course of low-
dese steroids may lead to slightly faster recovery of the
platelzt count. Bone mamow aspirntion to exclude leukeemia
must be performed before slaring treatment. Chronic TTP has
bezn ireated with pulses of high-dose methylprednisolone,
immunoglobulin infesions and splenectomy, but in view of
the sile-sffects of these trestients they are best reservexd for
sericas haermorrhagic emergencies, togelher with massive
allogeneic plateler vransfusion. ITP may remit &L any lime
even alfter yeass, and serious haemorrhage is rare, Trestiment
is sympomatic, nol curative, 5o the child should be wesied
an the besis of sympaoms and nod the plnelet count

Eden OB, Lilkeyman J5 on behall of the British Paedistric Haematology Group, Guidelines
for managemesnt of idiopathic thrombocylspenic purpura, Archives of Disease in
Childhoed, 1092: 87 1056-5.

RBeid MM, Chronic ITP, incidence, trestmert and outcome. Archives af [Nsease in
Childhood, 1995, T2: 1258,

Related topics of interest

Bleeding disorders (p. 53)
Child prodection {p. 85}
Glomemubonephritis (p. 164}

Heemolytic uragmic syndmins (p, 179}
Malighancy - lzukaemiz and lymphoma (p. 2375
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PYREXIA OF UNKNOWN ORIGIN

Pyrexia of unknown origin (FUO may be defined as & fever of over one week's duration
which remains unexplained despite investigation, Most children admitied 10 hospital with
fever have n viral wpper respinatory tact infection and the fever setles in less tham one weck,
Symptems or signs of common bacierial infections (2.8, dysuria, cough, tachypnoea,
meningism) should be excluded. Fever is a nommal pant of ihe body s response to infection
it complications of fever in childheod include febrile comvulsions amd dehydration.

Im a child who has a persisient or recurrend fever, other conditions need 10 be considersd
and extensve investigations are sometimes required o identify the caese. A canclul hiswory
and examimation will help direcl investigaticns. Mew symploms or signs may develop with
teme, giving lumber clees o the underlying cause, so repeated clinical assessment is vital. In
gemcral. antbwotic treatment shoudd be withheld uninl the dizgnedis has been esablished, but
ihis is clearly imappropiace i o sick or deperiorating chikd

Canses to consider in a o Infection is the underlyimg camse in the mapority of cases,
child with a persistent Bacterial infections particalarly cerabral ahscess,
or recurrent fever subphrenic abscess, osteomyelitis, mbercalosis,

infective endocarditis, brucellosis.
Wiral inlections, e, Epstein-Barr virus, CMV.
Tropical infections, ap. malana, typhoid, amoeebic
liver ahecess.
Other, &.2. loxoplasmosis, peiftacosis.

® Eawnsaki disease (see relabed topic, p. 233

» Malignancy - fever is rarcly the only presenting feature,

a.g. Hodgkim's lymphoma. neurshilasioma
» Connsclive hsaie disonder, eg, S6ll's disease, S5LE,
polyaneritis nodasa.

& Drug-induced pyrexia, e.g. salicylates.

& Other rare causes, e,
Biley-Day syndrome (Familial dysautonomia) — ahseni
tear production snd comeal refles.
Familial Meditemrancan fever.
Inflammatory bowel disease — rarely presenis with
Fevar alone,
[Habetes insipidus,
Eciodermal dyaplasia - overheating doe io ahsenee of
sl glands.

s Milnchausen svnilnome by proxy,

Clinical assessment of o I Hisrery. Noving parncidarly:
child with a FUD

o Any associaled sympioms (e.g. rash, joint pains. night
Rl )L
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Imvestigutions

= Underlving heart defect

* Exposure to wnpasteurized milk (tuberculosis,
brucellosis)

Contact with animals.

Imsect bites

Recent irovel abroad,

Family hisiory.

Any receni medication (previcus anfibictics may have
modified the illness).

2 Exgmination, The pattermn of ferer may be helpful {e.g.
spiking fever in malaria or infective endocanditis, persissent
bwe-grade fever with & cerchral abscess of osicomyclitls),
Carelul examination of the chest and abdomen (including
rectal examination) may provide kecalizing signs. All joints
should be examined and local bony tendemess excheded A
swinging fever may precede any joint manifestalions in
Sull's dhscase by several weeks, Signs of raised itracranial
pressure (e.g, headache, papilloedema) may vecar in the
presence of a cerebral abscsss, but there may be no localizing
reurnlogical signs. The diagnosis should be considered in all
children with a PUO, partcularly if there has bzen a recem
car or scalp infection or if thare is underlying congendial
ety discase. Splenomegaly may be found in glandular fever,
iyphoid, and malignancy, Infeciive endocarditie should be
conssdered in sy child with a heart defiect, but it can occur in
i structarally mormal heart. Predisposing factors include
dental or sorgical proceduras. The ongat 12 aflen inssdinus
(subscute bacterial andocarding, SBE) with fever. malaize
and weight lass but it may follow a fulminani course,
Features of infective endecanditis inclede & new or altered
murmur and microscopic haematuria. Splenomegaly, Osler
migles, petechiae (especially oral mucosa eyveluls and optic
fundiy, and splinter haesmosrhages are less common in
childhood than in aduls.

o FBC and film. Thick and thin flms are needed il malana
is suspecied. The plateler count may B raised in
Eawirsaki disease.

= ESR. CRP. Ralsed in active Inflammstion or infection,

= Blogd culiures. Repeated fregquently paricularly with
spikes of fewer, especially if infective endocarditis is
suspected {majority of ceses of SBE are duc o
Streplococcus viridansh

= BMonospet or Paul Bunnell test, for Eparzin-Barr vins,
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#  Scrum for viml serology.

Urine and stool culiwres, Bacterial, viral.
Gasiric aspirate, carly morning unres, spatum culture for
ncid-fast bacilli ftuberculosis),

« Mantoux fesi
¢ Imaging. c.g- CXR, abdominal US, CT brain, isotope

bone scam, white cell scans {labelled with gallium or
technetium) - may reveal seeult sites of fection.

CEF culwrelserslogy. Bacterial and viral. But consider
deferring the LP until a cerebral abscess has been
excluded by CT brain.

Bone marrow examinstion. To exclude infiltration with
malignancy (lymphoma, leukassmis, nearoblasiomal or
tuberculoss.

= Awtoimmuane profile.
= Urinary catgcholamines, To excluds nourchlastoma.

Related topics of interest

Juwenile chronic arthrits (p. 229}
Eawasaki disease (p. 233)

Mabignancy — leaksemia and lymphoma (p. 257)
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RASHES AND BLISTERS

Viral tllnesses in childhood are often accompanied by widespread ervthematous macular or
maculopspubar rashes. 11 is imporan o distinguish these from perechial or purpune mshes
siich do not blanch when compressed (see related topkc Purpura and brussing, p. 3303,
CHher common caeses of skin raghes in childhood include impetige, molluscum
contagicsum, aopie ecaema and allergic reactions {food allergy. drog reactions]. Rashes in
the nappy ares are wsually diee to pmmoniacal desmatitie, candsdal infection or seborrheic
dermatitis,

Blisters or wesicular skin besions are associsted with staphylococeal infection and certaiin
viral infections (e.g. vosicells zoster, herpes amplex, coxzackiz vins) Blistering may also
resull from physical trauma to the skin (e.g. tight shoes, scalds, sunbarn). Genetically
inherited blistering conditions are very rar2 (=pidermodysis bullesa) and osually pressnt o
birth or in early childhood, Other rare cavses of vesicular skin lestons include chronic
bullous disease of childboad and dermatitis berpeliformis,

Insect bites, sings and infestations (e g scabies) are tepically dtchy and may cause
erytherma and vesicular lesions, Desguamation (skin pecling) £5 a typical featune of scarhet
fever and Kawasakd discase.

Some systemic disorders are associated with typical rashes which are described
elsewhere, e.g. Henoch—Schénlzin purpurn, KEawasaki disesse, dermatomyositis,
Langerhan®s cell histicoyiosis. Mumps does ot couse a rash bui is included in this chapter
along with cther childhood viral infectons (measkes, checkenpox, eic.).

Viral infections I, Mearles

Cinse: RNA wirus

Transmission: Respiratory droplet

Tncubation period: 10 days.

Climical feaures: Prodomal illness for 34 days before the

appearance of the rash = fever, makaiss, irvitakility,

conjunctivitis, coryza, dry cough, lymphadenopathy,

Koplik's spots (tiny whitz spots an bright red buccal

mibcnsa). A floeld maculopapubar rash stars behind the

cars and spreads from the head and neck to civer the

whole body. The spos become confluent and then fade

over J—3 days,

¢ [nfectiious perod: San of prodrome to 4 days after the
appesrance of the rash.

¢ Complications: Otitis media, pneumonia, encephalitis
(rarc), subacuie sclerosing panencephalitis (S5FE) (late,
rare), High mortality in immune-suppressed patients and
in children in developing countries especially if
malnpurished.

» Prevention: Measles vaccine available since [968.

Combined measkes, mumps and rubela (MMRE)} viccine
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given at 12-18 months in the UK since 1988, Pre-schonl
booster now being introduced. Human normal
immusnoglobulin should be given o immune-soppressed
children within T2 howre of contact with measles,

Ruteelln [(Femman mearies)

Cause: RMNA vinas,

Transmission: Respiratory droplet,

Incubation period: 1421 days.

Clinical features; Usually mild fever and malaiss.

Transient pink macalar rash lasis 2=3 days.

Lymphadesapatly typically sub-occipital, Differeniztion

Irom other mild viral illnesses difficult clinically.

o Infections pericd: One week before appearance of rash 1o
& dhays afics,

e Complications: Bare in chlldhood. Aahritis is common in
adiobescemts and adulis. Matemnal infection panbculary in
the first trimesier may result in congeniial infection
(dealness, cardiac defects, catamcts, microcephaly),

e Prevention: MME al 12=18 months, pre-schogl MME

hooster.

" 8 & ® P

Chickerpox

Couse: DMA vinus Varicella zozrer,

Transmission: Respiratory dooplet or direct oontact.

Incubation peried: 14 days.

Chinical feamres: No prodromal illness, Low grade fever,

Wesiches appear in crops all over the body. May alse oocur

in the mouth. Often intensely iichy. Vesicles may ruprure

o produce shallow ulcers which then dry and crust over,

o [nfections period: 2 days before rash until all ksions have
crsted,

o Complications: Secondary bacterial fection of vesiches,
Encephalitis with atexia trpically 7-10 days after the
illngss. Usaally mild and resolves in [-2 weeks.
Prhgumonilis (rarel Adults, immuncsuppressed patients
and meorates are a1 risk of severs disseminated disease
which can be fatal The virs can remain laent and recur
vears later as shingles (herpes zoster). Non-immune
individuals may develop chickenpox when exposed to
shingles, tud nid vice versa,

= Prevestion: Yaccine svailable but not given moutinely in

the UK at present. Zoster immune globulin or acyclovir

recommended for those at sk of severe disease.

L I T
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o & & 9P &

S

Mumpr

Cause; ENA vinus paramyovings,

Transmission: Respiratory droplel

Incubation peniod: 14-21 days.

Clinical features: Subclimical infection common. Fever,
ard malaize, with enlargement of one or both parotids.
Settles in 7-10 days. Mo rash,

Complications: Common cawse of aseplic meningitis prior
to rouwtine immunization. Epididymo-orchitis and
PENCrEatitis rare.

Prevention: MMR at 12-18 moenths, pre-school MMRE
Baasier.

Fifth disease (slapped cheek diseage)

Cause: Humas parvevieas B19.

Transmisgion: Regpiratery droglet.

Clinical features: Mild febrile illnzes with bright red
cheeks bilaterally. Maculopapular resh develops on trank
and limbs 1-4 days later. Becomes reticular os it fades
over the next 1-3 weeks, Arthralgia and arthritis occur in
abowl 1098 of cases. Outbreaks classicafly in winter and
spring.

Complications: Intrauterine infection with this virus may
result in spontansous abortion or fetal hydrops,
Parvovirus infection may precipeiate an aplastic crisis in
those with an underlying haemolytic disorder, e.g.
hereditary spherocyiosls,

&, Reresla infpmiem

Cause: Human herpes vinas type 6

Clinical features: Short febrile illness (2-4 days).
Erythessatous, mycular rash appears a5 the fever seitles.
Complications: Febrile convalsions common during the
febrile phase,

. Merpes simplex virus (H5V)

Climical festures: HEV tvpe 1 is speead by infecied saliva
o direc! contact and &5 often asymplomatic. Children sith
acute gingivostomatitis (fever, extensive ulcsration of the
buaccal mucoss, cervical lymphadenopathy) may beceme
dehydrated due to difficulty eating and drinking.
Treatment is supportive (pain relief, fluids} and acyclovir
{Lw., ozl or topical) may be considered.

Meonatal transmission of HEY type 2 from a mother
whio has active genital herpes al the tme of delivery can
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resull in severe disseminated dizease with a high
mortality., Elective cassarcan section sthould be
conzidered.

# Complications: Recurrent cold scres, encephalins,
congenital infection, kerato-conjunctivitis, ecrema

herpeiscum.

& Hawd, foor and meurt dizsdie

Cause: Coxsackie vinus typs Al

# Clinlcal feamres: Mild self-hmdting illness occurring in
cpidemics. Papular—vesicular erupiion of hands, feet,
mouth and butiocks.

Malluscrim copfagianm

Cause; A pox virus.

Transmission: Direct contact,

Clintcal features: Common self-limiting infection,
Clusters of skin coloured papules which cause Litle or o
discomfort. Found on the trunk (especially axillac), lmbs
and occasionally the face. Papulbes are 2-5 mm across and
typically bave a central dimple {‘umbilication’).
Spontaneous resolution within 6~9 months is usual,
althougls feeezing or cautery may be upsd

- ® W O

Diher infections and 1. fmpetigo. Highly contagious superficial infection,

infectatinns usually starting 85 a vesick on the face which rapidly
progresses bo typical golden crusted lesions particularly
around the mouth. The causalive organisms are wswally
Supphiylococris aurens andfor & sireprococus. Treamment is
with topical antibiotic preparations. Systemic antiblotics are
rarely indicated

2 Scabies. Wery comagioos infestsion canged by Serompees
seatiel which burrows into the skin and lays itz eggs. It
produces intenss itching and there may be a secondary
erythematous rash, Burrows may be visible particularly
between the lingers, and on the wrisis, feet ond genitalia,
Trestmenl must be for the whole family with slathion of
permethrin, Bedolothes should be thoroughly washed,

3. Erveipelss, Superficial, well demarcated skin infection
carged by a group A baip-haemolytic streptococcus which
CAR Ocour on any part of the body. Tt may be difficult wo
distinguish from more desp-seated cellolitis. Facial
ervsipelas must be differentisied from slapped cheek disease
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Nappy rash

and the viclaceous cellulitis cavsed by Haemophilus
fTuenrae. Treatment 5 with penicillie or erythromcin,

4, .Tn:dr.n'a!f#:r. A 'ﬁ'r.ldh:l-g!l't-ll.lﬂ crythemalons rash *\l':]l:lpi
1-3 days following tomsitlits due 1o an erythrogenic toxine
producing proup A bata-hasmolytic streplococous. Typically
thiere I8 circumoral palles, and a thick white exiedate may
develop on the lonpae which peels off besving a ‘srawberry
tomgue'. The rash fades and desquarnates. Late somplications

include post-streptococcal Flomeralonephritis and rheumatic
fewer. Treatment is with penicillin,

5 Sraphylecoccal scalded skin syadrome. A widesproad
iencker enythematous rash progresses 1w bullae formation and
ihen exfolintion which may involve the endre body surface,
Caused by an epidermolytic mxin produced by cemaln simins
of Sraphyviececcws anreus especially phage ivpe 71, Mucous
membranes are not invelved {cf. loxic shock syndrome).
Management imcludes plin relsed, fluids and ucloxscillin,

# Lyme dizeaie, Caansed by a tick-bome spirochaete
Borrelia burgdorfert First recognized in 1973 after an
vulhreak in Lyme, Conneclicat, Paficularly prevakent in
areds wivere thee are cser which act as hosts e the ficks
(e.g. the Wew Foresty. A small red mecile or papule a1 the
sive of twe tck bite spreads chreumferemially o o masimom
diameter of <15 ¢m, with cenral fading of the erythema
(erythema chronicum migrans), Associsied sympioms
include fluctuating lever, malaise, lfmphld:npp;lh},
myalgia and arthralgia. In aboat 15% of patients frank
neurological sympioms {e.g. facial palsy, lymphocytic
meningitis, encephalitis) ocour weeks to months after the
initial infoction, which may have been u_}'mpbuuul.il:. Dther
late complications incluede arthritis and myopericarditis,
Diagncais can be conflirmed serologleally, Trestment s with

pemicillin, erydsemycin or a cephalosporin,

1. Asmmorniacal Tmitont or contsct dermatitis assocyated wath
prolonged contast with a wet nappy. The rach s
erylthemasous and there may be argas of wlcarstion, It is
limited by the margins of the nappy and spares the flzxores,
M:nag:mr.pt ic with freguent nappy chemging Or sxposung,
careful wasking and drying 8 each change, and simple
bartier creams, &8, zine and casiar oil.
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2 Candidiaciis. Infection spreads from the perianal arsa
causing an eryitbematons rash commenly with satellite
lespermis, and fmvolving the flexwres. Treatment is with topical
and oral antifangals, &g, nystatin,

3. Beborrheic dermatitis. Oreasy, arvthematous patches with
scaling and crusting are seen particulasly owver the scolp
(‘eradle eap') of sappy anes. T may speead to invelve mach
af the bady. Yery common in the first 18 months of life
Actiolagy anbknown. Preporations containing salicylic acid
iy be vaed bur can csuse irritption. Mild topical steroids
are sodnclimes used,

Other rashes in childhood 1. Arepic ecpesa (see also relnted topic Eczema, p. 1320
Typical features inchade erythemn, vesicles, ichthyosis and
iqching. Affected areas of tkin ore prona Lo sacondary
bacizrial infeciion (staphylococcal, strepteceecal) and there
is a nisk of severe widaspread infection with berpes simplox
wirL,

2 Paoriasis. Typical eryvihemaious plagues with silvery
scales especially on the scalp ond exiensor surfaces of the
limbs, Uncommaon in childhood but there is often a family
history of psoriasis. Treatments include coal 1ar preparations,
dithranol, and L% light.

More common |$ puttate peoriasis, which is an acute
cruption of small red scoling lesions (ollowing an
imtercarmend illness, particularly a streptocoscnl sore throal.

3. Epidermolysis bulloss. Inherited disordees in which there
is an increased sudceptibalicy o blister formatbon al the sie
of mechanical trouma, Many different iypes. of varying
severity, clossified on the basis of inheritance, clinical
features and electron microscopic identification of the
cleavage plans ef the blister, eg. juncisomal, dystraphie,
srmplia.

4, Chronie bullous disease of childhood. Persistent or
recurreq bullag particularty srownd the neck ard genitalia,
Sponianeously resedves in a few months o years. Actiology
is unknown bul may be suloimmune.

5 Ervtema aedassum, Bed tender nodular besions asually
present on the shins. Associated with streptococcal mfection,
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wnd primary aberculosis. Rarer causes in chaldhocd inchede
sarcoidosis, ulcerative colitis, Cmhn's disease and dnugs (e.g.
sulphonamides),

& Erythemae maltiforme. Typical target lesions associated
with herpes simplex, mycoplasma infection, certain drugs
{e.g cotrimoxazobs). When associated with severe mucosal
ulceration, it is known as Stevers—lohason syndrome.

7. Dermatinis kerpetiformis. Recurrent extremely iichy
papules and vesicles over the extensor surfaces of ‘the
clbows, buttocks, and knees, Associated with gluten-
semsitive cnteropathy in many cages,

& Acrodermantis eateropathica. Autosomal recessive
condition in which there is defective absormption of xinc.
Features include musoculanesus ulcemtion {particalarly
around the mouth and ano-genital reglon), diarchoea,
alopecia and failare to thrive, Treatment is with high dose
aral Fine.

& Mewirinesiia pigmeniosa, Very rare X-linked dominast
comdition, Lethal in males, Linear vesicles develop in the
neonate. Assoctaled with neurological, ccular and dental
abnormalities.

Further reading

Verbov T, Morley N, Colowr Attas of Paediarric Dermarelogy. Lancaster: MTF Press, 1983,
Williams REA, Morley W, Diagnosis of systemic disorders from skin signs. Current
Prediarrics, [962; It 60-2.

Related topics of interest

Allergy and anaphylaxis (po 273
Cuongenital infection {p. 933
Ecrema (p. 132}

Immunizetion (p. 206}
Meurocutanemas syndromes (p. 293)
Mewham examination (p. 295)
Puarpura and bruising (p. 330}
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SHOCK

Shock is inadequate tissiwe perfusion dus to impaired esrdiovascular funcrion, which may be
the end result of many disease processes. Impaired delivery of muiriests and oxygen 1o the
tissues keads to anserobic metabolism, acidesis, impaired cellular function and subsequent
organ failure. Prompl recognition and resuscitation is vieal o reverse this process asd rediece
btk msoetality and mosbidioy.

Problems #« Hypotension,
« Metnbolic acidosis,
& Multsystem failure — hypoventilation, acute tubular
necrosis. cerebral anoxia,

Anticlogy {a) Hypovolaemic shock
& Fluid ane elecmalyle loss
Extemal, eg. gasiroenterilis, burms.
Intermal, ez, nephralc symdromse,
» Blood koss, e.g. trauma, gastroantestinal blezd
ibCerdiogenic shock
& Severs hean failore.
() Seplicaemic shock
» Uram-negalive sepsis, &8, meningococeal sepiciemin.,
» Toxic shock syndrome.
{d}Drags
« Cherdose, e.g. barbiurates,
« Anmaphylagis,

Pathegenesis of sepiic The climicel Fearwres of Gram-pegative shock resull from

shock disreption of the normal homeestatic mechamisms of the
vascalar endothelium following aciivation of the host
inflammatory responses by bacierial endoioxin, The normal
erdothelium maintains vascalar p:rn‘u:pl:i.!i.l].' and inhibits
thrombasia. Release of inl'lu.mma.l.ur_l,' meshiators, mchiding
neutrophil-derved enkymes and cybokines (e_g. intarleukin 2
and tumeur necross facior) leeds o thres major processes;

¢ Incressed vascular permenbility resulting in hypovolaemia
and oedema.

= Vaspeonsiricteon of some vascular beds and dilatation of
oithers leading to impaired organ function.

# Iniravascular thrombosis with plabelet snd clotting Factor
congumption (DIC) resulting in further tssue hypoxia,

Prosiacyclin (PGL, ) is &n inhibitor of plateler aggragation
ond a potent vasodilator which is actively prodaced by the
encdalheliom logsther with other imporant inhibitors of
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Clinical features

thrombesis such as nitric axide. It has been suggested that a
deficiency of PGL, may have a role in the pathogenesis of
Gram-negative shock, but the rele of exogenous PGL, as a
therapeutic intervention has yet 0 be proven,

Shock may ocour ai any age but is most commonly sser in
children under 5 years The child les quictly and is poorly
rﬂpm:i\-n or cam be restless ard oonfused. The pﬁ'ipl'u:ric:s
are grey, motthed, cold and clammy with sluggish capilinry
filling. There may be central cvanosis and the hreathing is
aften laboured with grunting. The pulse i3 thready, rapid and
is dafficult o feel pariphesally. Hypoendson 15 nof a fealure
af early shock dise o compensatory vasseonstction bul will
eventvally oceur. Oliguria iz uwsual. There may be
decerebrate posuring if cerchkeal anoxia is marked or if
sephicaemia iz associnted with meningitis: The chamscieristic
rash of meningecoccal septicacmin should be readily
recognieed

Toxie shock syndmome it an acute illness chamactenped
by fever. mucous membrase hyparasmis, sedema.
desquamating eryithroderma and rapidly progressive
hypotension with moltisysiem failure. Tt wae originally
mssnciated wath Sraphylocecens aurens and bacame more
widsly recognized as an ifiness of young wommen who used
tampors. However, a significant proportion of cases ane not
aesociaizd with menstraation, bor with focal staphylocoocal
infection, and many of these casss oceur in children, A oxic
shock-like syndrome can also be caused by group A
haemnlytic sireplococos.

« FBC. Hb i3 vswally normal in acuie blood loss. The
packed cell volume (PCVY will be raised if the shock
follows fluid loss. The WBC is ofien raised.
Thrombocyiopenia oceuss with DIC,

¢ Blood glucose, Often Jow.

 U&E, creatinine. The degres of renal Failure and
electrolyte imbalance depends on the aeticlogy.
Hyperkalacmia will be aggravated by acidosis,

& Acid—hase status. Metabalic acidosis due to tissue
hypoia,

» Blood caluares.

# Liver function tests. Hepatic ischaemda leads o a rise in
transaminases and ammonia

¢ Cloing, DIC 15 invariably present in severs shock with
consumption of clonting fectors and elevation of FDPy. I
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Management
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is also associated with septicacmia, burns and mejor
lranmea.

= Coloium, phosphate, magnesbom, Commoenly deranged.

» CKRE. Cardiomegaly soggests cardiogenic shock,
Precumonia may be the primory illness or an aspiration
pocamania secomdnry 10 impaired consciousness level. In
late shock pulmonary cedema and shock lumg may
develop.

= LUring cubtwre. UTT may cowse Gram-negaiive septicacmia
and shock, particalarly in infants.

= Lumbar puncrure. Resuscifnte and sinbilize first,

e Croop and saee senam.

£ Afnsay. Clear and maintain.

2 Breathing. Give oxygen, and il the patient is requiring
sodinm biearbonate 1o corpest acidosis, kypoventilaling, o
requlring large wolumes of Auid for resuscitation imwbate
andd wentilate.

3 Circwlatien, Insart an i.v. line (peripheral, central,
intracssecus), take bloods for investigalions {incloding BM
Srix) and pive 20 mikg plasma or nommal saline bolus over
5-10 minues. This may need 10 be repeated. Commencs §.v.
infusion — the type of fluid will d=pend on the underlying
causs of shock.

4 Obtain a brief hisrory of the illness from an
accompanying adull (parent, paramedich, including any
relevani pest medecal histery, drugs, e

5 Exgmine e child noting bevel of conschousness (AYPU
system), evidence of sepsis (rash, neck stiffness),

dehydration {reduced skin wrgor, sunken fontancile), trauma,
elc.

& Arrertal Bload gasz. Consider giving iv. sodiam
becarbonate to reduce the degres of metabolic acidosis.

7. Admit to the intensive care aren once sale.

& Obtain @ fill distary fram the parenis.



Further reading

& Further managemenr will depend on dee underlying cause
of the circulatory fullure. General measures w0 improve
myocendial contractility include volume replacement and
correction of acidosis, hypoxia, anzemia and elecirolyle
imbatance. In hypovoliemic shock the child will rapidly
improve with plasma expansion, whereas in cardiogenic
shock inotropes may be needed to improve myocardizl
functzon. If sepsis is suspeciod commence broad-spectrum
antikbiotics. The roles of prostacyclin and monoclonal
antibodies to erdotonin in 1he ireatment of fepticasmic shock
FEMAIN WPYEn.

Levin M. Shock. In: Black D, ed. Paediatric Emergencies, 2nd sdn. London: Butterwonks,

1587 BE7-116.

Lloyd-Thomas: AR Paedistrie trauma. Int ABC of Major Trouma, London: BMIT

Publicatbons, 1991; 73-R1,

Shock. [n: Advanced Life Suppon Group. Advarced Prediarric Life Suppert - the Praciical
Approack, 2nd edn. London: BMI Publications, 1997; §5-08.

Related topics of interest

Accidents (p. T}

Acute renal failure (p. 15)
Cardiac arrest (p. 61}
Hean failurs {p. 190)

Mleningitis and encephalitis {p. 265)
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SICKLE CELL ANAEMIA AND THALASSAEMIA
SYNDROMES

Each molecule of haemoglebin normally contains fnir El.nbi.n chaing, AL berh, S0-BOE of
heemoglobin 15 fetal haemoglobin (HbF = o.y,) and 15-40% 15 adult haemaglobin
Hhé& = E'zﬂ‘zj A small proportion is HbA, = .8, By & months of age HbF epresents less
than 5% of the wal. By 3 years HbA represents 98095 with ons o-chain and one B-chain
inherited from each parent. Sickle cell ansemia (HBSS) s & disorder of hacmoglabin
symthesis due 1o oa single amino acid substitution (valing for glutamise) in the f-globin chabn.
Otber f-chain varants include hacineglobin © (HbC), The thalsssacmia syndromes pesuln
from tmpaired globin chain synthesis which moy affect either the @- or f-chains. Each
hoemogloblnopathy can exist in the heterocygous or homoeygous siate. Mixed
haemoghibinopathics, «.g. Hb&HLC or HbS/B-thalassacmia, occur and tend o be milder
ihan Hb&3.

Sickle cell anaemia

Proldlems Microcytbe, hypochoentlc ansemia
Crises (painful. nnaemic).

Infeciions {Paremeconcis, Salmonelia).
Impaired renal concentraling ability.

Familly and social disouptiodn

Incidence Bickle cell anasmin docurs mainky in those of African origin,
with up i 1 in 4 West Africans and 1in 10 Afro-Canbbeans
being camiers, The carrier state has resched high levels in
ihese popalations 45 it protects against malara In the UK 1
i5 8 common inner ity problem with approximately 7000
pecple who are homozygous (sickle cell ansemia) and many
more who are eterorygous (sickle cell tain,

Clinkcal femnares High concentrations of HbS within red cells leads 1o
agpregation of the HbS molecules when deoxygenated,
resulting in distortion of the red cells (sickling), with
subsequent increased blood viscosity and capillary
obstruction. Dehydration, mfection, acidosis and hypoxia
sracerbaie sickling.

Sickle cell anaemia wsanlly presends after the age of &
mamths (when levels of HbF have Tallen) with pairl:l'l.l.l
swicllmg of tlee hands or ect {dectylitis), sneemia, icterus and
heparosplenamegaly. There 13 an menzassd nsk of infections
with encopselated crganisms becasse of splenlc dysfuncion
(prewmococcal septicasmia, salmonella osisomyelitis), and
these are o significent ceuse of morality, Repeated splenic
inferction resulls in less prominent splenomegaly in older
chitldren. Life 15 punciusted by painful amd anaemic crises.
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Investigation

Manugement

Puirful crises are dus io vaso-occlesion, causing severe pain
in any part of the body (particularly bones, muscle,
abdomen) Severs abdomingl pain may bz mistaken for an
‘acute obdomen’. Aneemic crises result from bone mamow
aplasia {parvovinus nssocinted with infection], megaloblastic
crisis (folste deficiency}, visceral sequestration of red cells
{e-g hepaiic, splenic) or haemolysis. Stroke ocowrs in = 5%
of paticnts. Other complications includke enuresis (impaired
renal concomirating ability following repeated renal infamis),
beg ulcers, priapism, chest syndrome {chest pain, fever,
ko ytoms, thombocytopenia, high mortality) and aseptic
pecrosis of the hip. Delayed puberty is common,
Hemeroeygotes rarely have problems bt it is important 1o
kesp them well oxygerated during gencral apscsihesia,

« FBC. Chronic hacmolytic anacmis (micracytic,
hypochromic). The Hb is usually 68 gidl, and the
rediculocyte count is rised. Sickle cells, target cells, and
Howell-JTolly bodics may be szzn on film. Blood can be
denzygenated as a scresning lesd for sickling,

« Hacroglobin electophoresis

Homozygote: HbS 30-95%, HbF 5-104%.
Hetercey gote: HbS < 40¢%, HbA > 604%.

I. Pairfud crizes. FPain relicl and sdequate fMuid intake,
Blood, urine and a throk swab should be @ken for caltuee
and broad-specrum antibimics stemed. MNon-steroidal antl-
inflammniories may be adeguate but oplates are frequently
needed

2 Anaemic crises, Urgent blood transfusion. [n babies,
splenic sequestretion results in & sudden drop in Hb
associated with a rapidly enlarging splesn. 11 can be life-
threalening.

I Prophylaxis, Penicillin and vaccination against
preumaceccal infection. Increased folic acid requirements
due o haemalysis.

4. Bilood traasfasion is not used rouatinely fo treat anmsmia as
il may exacerbate hyperviscosity, Acwie exchange ransfusion
may be of henefit in patients with acule stiroke or severe
sickle chest symdrome. Repeated transfusions 1o reduce the
percentage of HbS may be useful before surgery, lollowing a
stroke (recurrence risk high within 3 years), or if painfal
crises ane frequent.
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Sereening and antenalal
dingnasis

Thalassaemis
Problems

Clinical lfeatures

Investigation

5. Bone marrow transplaniaficon Cickle cell ansemmaa has a
high morhidity and mortality (median life expeclancy
approximately 45 years). Bone marvow irandplanitation from
an HLA-compatibbe sibling offers the chasce of cure and is
now considered in children who have already suflfersd
significant complications {sse Fuither reading),

Screening of cord blood is now rootine in some areas

of the UK and is recommended in all high-risk groups.
Screening of parents will identify carriers. Sickle cell
anaemia can now be detected by chorionic villus biopsy or
amniocentesis,

& Anaemia

Grovwth Failure

» Bone marrow hyperplasia (skull bossing. maxillary
avergrowth, batle long boses).

= Hepajosplenomegaly (extramedullary ervihropoicsis).

« Iron overload from repeated transfusions
(cardiomyoapathy, cirrhosis, hacmosiderosis, skin
pigmentation, endocrine failure)

Thalassaemia & most common amongsl Mediterranean and
Asian races. f-Thalassaemia is more common than a-
thalassacmin and homozygotes (B-thalassaemia major)
usially presend in the first year of life with pallor and failure
1o thrive, Impaired Pchain synthesis leads o excessive
production of m-chaing, which sre depogited in the red cells,
causing aemaolysis. Repeaied blood transfusions are reguied
to avaid the severe bone problems nssociated with
compensatory bone marrow hyperplnsia, but chronic iron
owerioad results in signifcant morbidity and mortality in
adolescence and early sdult life. Heteroey gotes (-
thalassaemis minory have only mild anaemia which may be
confused with iron deficiency ana=mia,

In cahalazszemia there are two pairs of gepes involvad,
Lack of all four genes is incompatible with life (Barl's
hydrops) Thaee-gene deficiency (HbH) is of varying sevediy
and may resalt in ransfusion dependency. Deliciency of ane
4 bwd genes (ie-ibalassaemia trait) results in mild ansemia

s FBC, Hypochmmic microoytic anaemis. Sevens anacmia
(Hb 4=F gid]) with reticulocyrosis, targel cells, and
basophilic sippling 15 sezn in [-rhalassaemn magr.
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= Haoemoglohin electrophoresis,
P-Thalassaemia major: HEF 15— 100%.
f-Thalassaemia minor: HhA > 4%,

1 HbE > 2%,
@-Thalassaemin: HbH detected in the three-gons
defect, but normal electrophonesiz in the sne. of
two-gene defect,

# Radinbogy Typical "hair on end” appearsance of the skull
i fethalassaemia major,

Management Fatiznis with B-thalassaemia are iransfused regularly to
mainaln (hekr haemoglobis = 11 g/dl o try (o suppress
erytheopoiesls, Desferriozamine and other iron-chelating
agents may help reduce fron overdoad and delay the onsel of
complications. Hypersplenism oflen necessitales
splencciomy. Iron sopplements are contraindicated im
ikalsssacmia. Bone mamow iansplantelon way offer & cure.

Further reading

Davies 5C, Oni L. Management of patients with sickle cell disease. British Medical Joumai,
1997 315; 56560,

Davies SC, Roberts IACG. Bone mamow ransplant for sickbe cell disease - an wpdate,
Archives of Disease in Childhood, 1996; 75: 3-5.

Grundy R, Howard R, Evans J. Practical masagsment of pain in sickhng disorders, Archives
of Disease in Childhood, 1993; 69: 256-8,

Vermylen Ch, Cornu G, Philippe M, Ninane 1, Borja A, Latinne D, Ferrant A, Michaux 1T
Sokal G, Bose marrow ransplantation in sickle cell anaemia. Archives of Disease in
Childheed, 1991; 66: 1195-54.

Weatherall D). The thalassaemizs. British Medical Journal, 19597; 314: 1675-8,

Related topic of interest

Amacrmia {p. 31
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SMALL FOR DATES, LARGE FOR DATES

A baby who is below the 10th centile for gestation is small for dates, and one who 5 above
the 30th centile for gesiation is large for dates. By definition. these groups will incluce
normal small and lorge babies. Mostality and morkidiey 1n thess infants, parbcalarly as a
resull of hypoglycaemia, has fallen dramatically as a resell of better recognition haoth

antenatally and postnatally,
Small for dates (SFD)
Problems = Hypeglycasmia,
& Hypotherméa,
= Polycythaemia
o Jaundice.
» Birth asphyxia
e [ncreased incidence of congenital abnrormalithes
Aptiology Babies who are 5FD may be proportionately growth refanded
with low weight, length apd head circumference suggesing
early onset of mrauterine growth retardation (IUGR) or there
miay be relative sparing of head circumference suggesting
orsel of growth retardation in the last few weeks of
Pregnancy.
i. Propartionate ILVGR
{u) Fetal castes
o Congenical infection (CMY, toxoplasimosis, rabella)
o Chromosomal abpormalities.
{biMlaternal conses
¢ Severe placental insufficiency (e.g, pre-eclamptic
Iox&emial.
» Severe maeimel disease {(e.p. rensl disgase, SLE).
= Early toxins {¢.g. alcohol},
2, m:_p:apg:r:mrﬂu HAGR
# Placental insutficiency (pre-eclampsia, twin-fa-twin
trans fusaod ),
= Matemnal smoking,
# Leeg sewere mutemal disense,
Managemeni I. Hypaglvoaemia 15 common becavse of decreased

glyeagen siores. There may also be  Iransient
hyperinsulinism. It is often asympiomatic but clinical
features inchede jitberimess, apnoca, imitability, flappiness
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and convilsons, There i comtroversy aver the definition of
meonatal hypoglycaamia with values ranging from <1 mmold
to <25 mmaoldl given in various texthooks, The risk of
seurnlagical damage afier repestad or prolonged episodes of
by poglycaemia i well recogmived, so cansful momitoring and
managemeant with early feeding, and i.v. dextrose if nesded,
are wital,

2 Hypothermia is common owing to the large surface anea
10 volame rati and poor fat stares. Hypothermia may
exacerhate hypoglycaemia 80 11 i imporan 1o dry the haby
gquickly afler himh and epsure aleqoate wpping, Overhead
heaters and incubalnrs are SOMmElmes NEoEERrY

A Palyeythaemia resulis from poor placental axygen
iransfer (placental insufficiency). Blosd viscosity increases
exponentizlly when the venows heematocrit is = 65%, and
this can exacerbate respiratory problems and hypoglyeaemiaz,
gnd may lead to long-term mewrclogical seguelac. The
precise level of hasmatocrl which warrants treatment is
controversial, bat if the baby is symplomatic (&g, respiratory
dasmress, ioervabdlity, by poglycaemia) or if the hagmaocrit
riges 1o T0%, diluticnal exchange should be periormed.
There may be an associatzd thrombocytopenia,

4, Jaundice, Increasad red cell breakdown duz 1o poly-
cythaemis resulis in increased biliruban levels, Phototherapy
with or without exchange transfusion is fregoently needed,

5 Birh azpliyxia. SFD babies are al increased risk of
indrapartum asphysis becawse of the poor glycogen and fat
stores resulting in poor zhility to maiptain anasrabic
matababsm, There is also an increased risk of meconpium

aspiraiion.

Large for dates (LFD)

Prohlams & Obstrocted Bbowr - shoalder dystecia
= Bimh trasma and nerve palsiss.
= Birh asphyaia,
& Hypoglycaemia,

Actiology o Constmtionally lasge.

o Maternal insulin-dependent diabetes (IDDM including
pestationa] diabstes)h,
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# Severs rhesus disease,
= Beckwith-Wisdemann syndrome.
= Sobos' syndmome,

Infant of a diabetic mother
Problems = LFD.
s Hypoglycaemia.

» Increased incidence of congenital abnormalities,
particularly congenital hean disesse, veriebral snomalies,
caudal regression syndrome (2.8, sacral agenesish
Respiratony distress,

Polycyihaemia and jaundice,

Hypocaleacmia,

Cardiomyopathy.

- & & @

1003 in pregnancy increases the risk of sarly misamage,
pre-eclampsia, polyhydramnios, iniravtering death and
preterm fabour. Tt is the commonest cause of a large baby
(macrosomia). Comgenital abnormalities are more frequent,
cecurmng in S—10% of infants of IDDM mothers,

Hypoglycaemia is common owing (o ramsient
hyperinsulinism (hyperglycaemia {n wiere stimulaes
hyperplasia of the islets of Langerhans) and reduoced
glucagon response bt hypoglycaemia. Early feeding with
regular blosd sugar monitaring is essential, and an iv,
dexctrese infusion may b needed.

Respiratory distress may occer even inoterm babies as a
result of inhikition of swrfactamt prodection by
hyperglycaemia in wiero, Hypertrophic cardiomyopshy may
be detected by echocardiography, with thickening of the
intervendrscular septum, which resolves over the first vear of
life amd only rarely causes sympioms. Cther problems which
are seen more Frequently in these infants include
polycythaemia, jaundice and hypocalcaemia.

Giood disbetic control during pregnancy reduces the nsk
of many of these problems, but the evidence that it redwces
the rigk of congenital abnormalities remains to be proven,
Perinatal mortality in this group is abowt 4%, and half of
these deaths are dis 1o major congenical abnoemalities,
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Beckwith-Wiedemann syndrome

This uncomman syidrome i3 of unknown aeticlogy. Features include gigantism,
macroglasia, visceromegaly, hypernsulinsemic liypoglycasmiy, lansverse creases on tho
ear lobes, and umbilical hernia or exomphalos, Symptometic by poglycasmia occurs in 50%
of cawes and may be transicnt, or occasionally prolonged and severe. The leaming disability
which has beeq a fecognized pam of the syndrome [s probably secondary 10 repeaied
bypoglyeaemla, so prompt repognition and weatment b5 essemial. There b5 an increased risk
of hemilyy pertrophy end of namowrs such a5 Wilms' wmour and hepaioblastoma.

Further reading

Chiswick ML. Intrauterine growth retardation. Srirish Medical Jonrnal, 15985; 200: 845-8.

Related topics of interest

Hypoglycasmia (p. 202)
Mearats] jaandice (p, 276)
Meanatsl respiratery disiress (p. 281)
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STRIDOR

Stridor is a hargh notse produced by obsirsction 1 breathing in the larynx or trachei.
Inspiratary stridos wivally predominstes, bt obstruction in the subglouic area or trachea
may slso produce a soft expiratory siridor. Stridor may arise from an acule condilion, o
fram a chromic persastent cause with recurnent symptoms. The site of the obstruction may be
supraghomic, glottic or subglatie (racheal).

Problems

Acute stridor

Hypoxia — acute or chronic.
Acuabe upper airways cbsiruction.
Respiratory distress,

Failure to thrive.

Feeding problems.

- &% B @ @

Hyposia resalis from the obatroction, lesding 1o bronchospasm, pooling of sccrotions and
patchy lung consolidanon. Intense respiratory muscle effon mamntaing tdal volame ustil the
point of exhaustion Increasing ischycandia, tnchypnoea, restlcssness or drowsiness indicates
the: nesd for urgend intervention 1o maintain the aireay, Pulse cximetry may be of valee bat
clirical signs are the most impartant indicators of impending obstrection.

Acule
larrngotrachecbranchits
{ferouap®)

Acuie eplglottitis
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This is the mosl common couse of acule strider, commonly
accurting daring the sccond year of life, asd is uswally
caused by mflucnea, parainflvenza and respiraiory syneytial
viruses,

Mild coryzal sympioms are followed by a barking couagh.
hoarse woice and inspiratory siridor. Symptoms ane ofien
worae al night and the majority can be managed at home.
Children with moderate or severe croup may benefit foom
stemid reatment. ingls doses or shor courses of inhaled or
aral steroids may reduce time spent in hospital, Nebulized
wdronaline cai give emgorary reliel in severe cases (5 ml of
1in 1000 diluted with saline). Full monitoring and
resuscitation squipment should be available, Inpabation is
occasionally needed

The usual pathogen is Haemoghilus influsnzoe type B,
occasionally the cause is streplococcal of viral There is
gross swelling of the epiglotnis and aryeplglomic folds,
caming a rapid onset of drogling, fever, maffled voice and
guied insparsboTy siridor. Cough is il prominent, Typically
ihe child sita forward 10 relicve the cbhstruction, Throat
examination and unncceasary wpset 1o the child should he



Foreign body

Retropharyngeal abscess
{less commmon)

Diher canses

Chronic stridor

avnided — complete respiratory obstruction may result
Expert anaesthetic and ENT assistance should b sough
immediately, and laryngoscopy and intubation pedormed,
Intravenows amtibiotics may be given once the airway is
secure - cefotaxime is appropriate. If Haemephilies
influenzae is the couse, rifampicin prophylaxis should be
given o the index cose and to household contacis, The
reporied incidence of epiglotiitis has dramatically reduced
since the inroduction of Hib vaccine,

There may be a history of choking or aspiralion. Stridor has a
variabbe qualicy, depending on site and mobility of the chject,
Uigem righd bronchoscopy under general ansesihetic is
required.

This iz olten cansed by anacrobic or Gram-negative
organisms and may follow bacierial pharyngitis or
pharyngeal trouma in the young child, Soft stridor, neck
extension, cervical lymphadenopachy and dysphagis are
featwres. Treatmeni should include eapert airway
management, surgical drainage and broad-spectrum
intravenaus anlibiotics,

Oihver canses of acute siridor &re less comman 2nd include
bacterial tracheitis. tonsillar obstroction {quinsy, severe
infeciious mononucleosis), angioneumtic oedema, diphibesa
and thermal, chemical or mechanical trawma to the upper
HTWAY,

Chranic stridlcr may date from kirth or the early aeonatal va|i|.'|rJ. D5 gquality ard phase
(iapiratory ® expiralory), the nature of the oy and the presence of assocleted symptoms
guch as feeding difficulties or dysprioen may give diagnostic clues, There may be parsisien
stemnal refraction, or a Harmizon's sulcus il obstrection is chromic, and Failare o thove meay
reflect chronically incressed respirsory efforl.

Congenital karyngeal
stridor (laryngomalacis )

Thede is an clongated eplghotts, a relatdvely small lanmna and
redundant epiglotiic folds, There may be associated
micrognathia, Inspiratory siridor presents witkin & weeks of
hirth, worsening by 3-6 manths, Twenly per cent atss have
an expiratory sirbdor. Suidor is worse in the supdne posithon,
the cry and cough are normal and the child is wsaally
thaiving. A presumptive diagnosis is ofien made, bul Noppy
aryepiglottic Molds ars seen on fexible bronchoscopy.
Spomaneoi improvement by 24 years is the rule.
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Subglottic stenosis

Subglottic haemangioma

Vocal cord palsy

COrther causes

Investgation of chromkc

siridor

Manegement

Further reading

There may be a congenital thickening of subgledtic tiaswes of
trae conds, congenital malformation of the cricold carmlage
or scquired stennsis from prolonged endotrachenl innsbation,
There is bath inspiratary and expiratory stridor, worssned by
imfercurment infection, Siridor usually improves with time as
the child grows

From 1 e 3 months of age, there is vanable inspiratory amd
expiratory sindor which worsens with tr}'iu;. Fifty per cent
have cutancous hacmangiomas. Trachenstomy s often
required; cawtery, sclerosams, seroids and laser therapy may
all have a role in ereatrmbent.

This is ofien assoclated with sevene CHS defommity or majos
cardiac leskons. Inspiratory strdor, respirmory disiress amd
feeding difficulies ore common features.

Laryngeal webs, cysts, clefis and papilkamas are infrequest
causes of stndor, Tracheal uumpruﬂu.rl, g a wascular ring,
is also uncommon. A double aostic arch of abpormally
placed major artery may couse soft Inspirstory stridor with
expitmiory wheeze, There may be associated dysphagla and
regurgitation,

s Chest radicgraphy and lateral neck radiography of 3ot
tizmae.

Barium swallow,

Angiography.

CT scan and BRI scan

Direct laryngoscopy and bronchascopy,

‘The approsich 1o management will depend on the causative
lesion, e.g sargical relief of extrinsic compression from a
vaicular ring, aweiting spostaneous resolutios in
laryngomalacia. Trackeostomy iself carrbes risks of scaming,
sienosis and obstnaction, bur may be Becessary for IEmporany
or permanent relief of airway ohstaction,

Couriel IM, Managemeni of croup. Archiver of Disease in Childkood 1988, 63: 1305-8.

Godden C, Campbell M, Hussay M, Cogswell 1. Double Mind placebo controlied trial of
budesonide for croap. Archives of Dizease in Childhood, 1997; T6: 155-8,

Inhaled budesonide and adsenalime for crowp, Drug and Therapewics Brallein, 1996 34

13-4,
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Kitham HA, McEniery TA, Acute upper sirway obstruction. Currens Paediairics, 1991;
1% 1725
bacFadyen UV, Chronie upper aireays obetruction. Cerrent Pasdiorries, 19915 L{1k 26-9,

Related topics of interest
Coagh ard whesze (p. 100)

Immunization {p. 206
Upper respitatory tract infection (p. 3673
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SUDDEN INFANT DEATH SYNDROME

Sudden infant death syndrome (5105 is defined as the sudden death of &n infant or young
child whick is usexpected by history, and in which a thomough post-mortem examination
fails to demonsteare an adequate canse of death. 31DS is the mast comman cause of death in
infaniz berween | week and 1 year of age. S1DS is & dingnosis of exclssion. Investgation of
swdden unexpected death in infancy (SUDH) or “cod death® may, in a small minority of cases,
ideniify a bess common cause of death, such as infection, rauma or 8 metabolic disorder
(zg MCAD)

Epidemiology S5IDE became & regisicrable cause of death in 1971,
Throughout the 1980s, & stable incidence of 2 per 1000 live
births was reparted m England and Wales. In 1991 n national
‘Back to Sleep” campaign. advising avoidance of the prons
sleeping posifion, wons introduced which coincided with a
decline in the repored incidence to 0.6 per 1000 live binths.
Dapite this, SIDS remaiss the muest common csuse of death
in the post pecnainl perbod.

Actialogy The cause of death in SID5 is likely to be muliifactorial,
with an mleraction belwesn physiolegical and environmental
factors. Consbsently recognizable astociations. include:

Sfabe sox.

Peak age a1 2-3 months (beiwcen 1— & months)
Low birth weight (TUGR ) and pre-erm infants.
Multiphe histh,

Siblimg of 5IDS victim.

Poor socioeconomic Status,

Young maternal age.

Short inter-pregnancy interval,

* ® ® ® @ @ ¥ W

However the prevalence of thess faciors changes itk
from year 10 year. Certain environmental factors ane miie
vanahle and have now boen highlighted as risk factors foe
BINE,

Risk loctors {. Eleeping positien. The mechanizm is not fully
understood; however placing babies prose e sleep
increases ihe risk of SIDS. The side sleeping position also
carmies an increased risk, therefors it is recommended for ol
babies w be placed supine for aléep, “Back to Sleep’,

L Quer-wreapping. Avoidance of oveér heating is
important, many habies who died wers found (o be over-
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Manngement

wrupped by clothing. Amangement of bed clothes alio bolds
o orisk. ac & cignificant number of babies were found with
cowers over their head. Babies ane best placed 'Fest 1o Fooe®,
fegt reaching the bottom of the bed, with no excess bed
chothes.

I Parental smoking. Exposure (o cigarcils smoke buoth
durimg pregnancy and after birth has been ideptified as a
main contributing factor in SIDE. The dak from smoking
pregnancy incrzaszs with the number of ciganeties smoked.
The risk is higher if both parents smoke; however the risk
remains if only the father or even household visitors smoke.

4. Bed sharing Severnl studizs reveal an increased rsk of
SIDS il babies slegp in the same bed as their parents,
especially il the mother smokes. Recommendations are bed
sharing only for comfort and feeding, not for skeep.

5 fafeciens. Many S51DS wicrims have visied 3 h=alth
professional with minor sympioms of signs of [lness in the
week prior to their death. However despite intensive
investigation no clear association betwesn SIDS and the
presence off virl or bacleriad pathagens has been foumd,

The suggestion that breast feeding and the use of dummiss
migy be protecive is still being foemally assessed by CESDI
(Confidential Enguiry imto Stillbirths and Dheaths). Rescarch
inia the cause of 5103 is ongoing and messages from
research must be noted if the incidence 35 10 be reduced
further,

Many babies will be brought directly to the accident and
emergency depariment for atlempled resusciianon. When
resmacitation is unswecessful the comner must be informed
and an awtopsy performed by an experienced pathologist to
produce & comprehensive réport. A senior pasdiatrician
should lead the resuscitation angd showld see the parents as
soudt as possible, explaining the recessary early invelvement
af the coroner and police and the need for post-mortem.
Ampls time should be allowed for the parents to cuddls and
hold their baby, Contimesd follpw-up appoistments shiould be
offersd, including the discussion of post-morem Andings.
Counsetling s pamicularly imponant and the Foundation for
the Swady of Infant Death nan local suppon groups.The care
of the next infant scheme (COND) provides important suppart
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for mothers in their pexit pregnancy ond after delivery, IF
there is & subsequent sikling, parents may seek the
reassurance of an apnoea manitor. There is no evidence that
they prevent 51DS; however they should be accompanied by
practical and written training in cordiopolmonary
resuscitation.

Primary provention Parend craft groups and exrly child surveallance programmes
should include key messages

Back to Slesp.

Feet 1o Footbead uncovened,
Smke-free mone.

Mot oo hot.

Prompd medical atiention.

Bed sharing for comfion, not for skesp.

It iz important fior {his advice to reach all those who care
for children.

Further reading
Bacon C. Cot Death after CESDE Archives af Disease in Childbood, 1997, T6: 171-3
Fleming FF, Blair PS5, Bacon C ef al, Enpvironmend of infants duaring skeep and risk of the

sudden infant death syndrome: resulis of 1993=5 case-contml study for confidentinl
enguiry ino stllbinhs and deaths in infarcy, Basinh Medical foprmal, 1996, 313: [9]<5,

Related topics of interest

Cardiac amest {p. 61)
Inbarm ermors of metsbalism (p. 215}
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THYROID DISORDERS

Tayroad-stimulating hormone (TSH) controls the synthesis and release of thyroxine (T3 by
the thyiodd gland, TSH secretion by the pitilary is under the contral of hypothalamic
thyretrophin-rebeasing hormone (TRH), and is inhibited by sematestatin and dopamine. Tri-
fodothyronine {T,) 15 more metabolically active than T,. Some T, i symhesized by the
thyread gland, bal most is preduced by conversion of T, to T, in peripberal tissues. T, is
bound in plasma (o thymoid-binding globulin (TBG), and T, is bound to TBG and albumin.
The metabolically active free (unbeund) T, and T, concentrations can now be measored
directly by radioimmunoassay and eccount for only a small percentoge of the tofal plasma
concentrations. Ty and T, modulate many phy siclogical processes including thermogenesis
apd growth fector productson. They alse polentiate the actions of catecholamines and have
widespread functions in the development of the CME,

Hypothyroidism
Attiology 1. Primary ypotroddism (T, low, TSH kigh).
(2} Congeniial
o Thyrold glamd dysgemcsls [agenesis, hypoplasia, or
ectopic gland),
e Rarg, inherited disordsrs of kormons synthesis
(chyshrmonogenesis),
(b} Acouined
= liodine defichency.
s (hatrogens,
= Autoimmune thyrodits
= Past-brradistion or chemotherapy.
2, Secordary hypoathyroidizm |'.T tow, TSH narmal or
lenw ) = pinurisary vpottyreddisin
= TSH defickency (congenial or acguired),
3. Tertiary hypottyroidism (T, low, TSH normal or fow) =
fypathalamic kypothyroidisa
o TRH deficiency (congenital of acquired)
. TBE defictency
» Total T, low but free T, normal - clinically euthyraid.
Clinseal Features I Canganital hypothyraidizm occurs in 1 in 4000 live

hirths, Meonatal seresning was introduced in the UK in
1978 TSH with of without T, concentrations are measured
on the hlood spot cards collected For the Gutheie test {for
PEL) in the first week of life. A raised TSH indicates
primary hypothyvroidism, bt secondary and tertiary
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Investigation

hypothyroidiem (sccounting for leas than 108 of cases) will
not be detected by this screening method as the TSH is
noermal or bow, [nfants are wsoally asymptomatic ot kirth,
with featwres such as umbilical hemis, prolonged jaundice,
large tongue, feeding difficulties, constipation and lethargy
developing over B-12 weeks if the baby is untreated, Growth
failure will become increasingly obvicus over the first year.
Congenital TRH or TSH deficiency may occur as 2
component of panhypopituitarism [hypoglyceemia,
micropenis, midline cranial defects),

2. Acguired kypothyroidism con ocour a1 any age, and the
ondes of elinieal features, such & weight gain, short sisbure,
constipation, dry skin, lethargy and mental slowness, 13
uswally insidious. A goitre may develop, tendon jerks are
show-relaxing and the bone age is detayed. Other presenting
features inckude isolated breast development or targe testes,
without other signs of puberty. since TRH alse stimulates
F5H and prolactin secretion. Aotoimmune thyroidits may
present with hypodbyroadisom, thyroloxicosis or oompensated
hy pothyrotdism (raised TSH, normal T, - clinically
eathyraoid). It 5 mone common in girls, may be famifial and
is associaled with other autcimmune conditions. Thyroid
disesse s more common in Down's, Tummer's and MNoonan®s
syndromes.

= ‘Tiual of free T, and T,

= TSH. Mav be physiologically elevabed in the fist 3 days
of life.

# Radioisotope thyrodd scan (e.g. technetium-28m) can be
performed in congenital hypothyroidism before treatment
is commenced, but B not readily available is nol essential
and trestment should not be delayed. Absent or reduced
upiake of imotope in the neck {agenesis or hypoplasia of
the gland) or ectopic thyrvid tissoe (=g, lingual thyroid)
may be idenified. A noemally sitedisized gland may
suggast & rare inherited enzyme defect (e.g. Pendred's
s¥adrome — goitre with sensocineural desfness), The
pzn:hl-brn.le discharge test is used o identify Enzyme
delects.

« Radiology. Delayed bone maturation, epiphyseal
dyegenesiz (e.g. femoral heads), Mo longer routinely
performed in congenital hypothyroddism.

# Thyroid antibodies. eg antithyroglobalin,
amlimicrosomal anbibodies. Usefal in the investigation of
aequired hypothyroddism.
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= TRH stimalation test. Theee-is a negligible TSH response
te TRH in secondary hypothyroidism (“pituitary’
response) and a late, cxaggerated rse in TSH in tertiary
hypothyreidism {*hypothalamic' response]. The basal
level of TEH i3 high in prmary ypothyroidism and does
not rse msch highes with TRH stimulaion.

1, Conpenital hypothyrotdiem If 4 raised TSH i3 detected
on neonatal screening the diagnosis should be confirmed
wrgenily by taking venous blood for TSH and thyroxine
{total or free T,) Trestment with oral thyrexiee should be
commenced 25 soon &5 possible, usually whilst awaiting the
blood test resulis, and cemainly within the first 28 days of
life. Croshed tablets are wsed as no suitable suspension is
available, The dose of thyrexing is adjusted Lo maintain a
high normal T,, 8 néar normal TSH and o satisfactory
growth velocity, A persistently raised TSH despite a
reasanable dose of thyroaine should prompt enguiry about
compliznce. Early ireatment of congenital by pothyroddism
has led to 8 marked reduction in mental kandicap, but mild
learning and coordination difficelties may persist,
particulardy if the degres of predrestment hypothyroidism is
marked {ofal T, < 42 amoldl), The recurrence risk of
congenital hypothyroidism in fulure pregnancies is low
umless it 15 due to an inborn error of thyroid hormone
synthesis — in these disorders there is a 1 in 4 recurrence nisk.

2 Acguired hypothyroidism should be treated with cral
thyraxine end pareris shoald be warned that the behaviour of
aldes children often deteriarases when they star treatment, as
they emerpe from hy pothyrokd docility

For ihe magority of cases (congenital and scquised) treatment
s life-long. A persistently mised TSH is a risk factor for
thyroid camcipoma 5o should be treated with thyroxine even
if the child is suthyroid, Hypolhyroddism is a8 common [ale
effect of cancer reatment and these children ace particularly
2l risk of second mmowrs. Congenital hypothyeoidism is
somefimes irpnstent but all babies with o raised TSH need
treatmmsent for at beast the first year of life, Reassessmenl of
ihe diagnosis with 4 tmal off reatment should be considerad
@l arcumd |15=24 months, This is not necessary if repeated]y
high levels of TSH have been oftained on treaiment afier the
age of & months, an ectopic gland has been identifisd, or
ihere were clinical signs of hy pothyroidism with very low T,
concentrations ad hinh,

THYROID DISORDERS 365



Hyperthyroidism

Hypentyroidism in childbood 15 asually aseimmune. 1t is more common in adolescent girls
and may be familial. Presenting features include behavioural problems, poor scheol
performance, accelemied growih and weight loss in spite of an increased appetite. Clinical
signs include exophihalmos, chycardia, tremor and lid-lag. There may be a thyroid bouit or
o gobtre, Investigations show a high T, and Ty, a low or occasionally permal TSH and no
response (0 TRH stimulation. Thyroid aupoantibodies are wsually pesitive. Treament is with
carbimasole or propylihiceracil, and propancle] is used acuiely to control the B-adrencrgic
symptoms. Approximabely half of childhood cases will remil spontanegusly within 2-4
years, and many will become hypothyroid. Partial thyroideciomy or treatment with radio-
iodine are n-l'nl:i-:rn:. if hyperthyroidizsm pq':n:i:.l:. Memnatal thyroloxicosis is a ransient
condition resulting from FIIL‘EI‘III.'. transfer of I'J'l}-mi.dril:imnlu!inl antibodies from a
thyrotoxic mother. Symgloms are often severe but can wsually be controlbed with propanolol
Potassium bodide or carbimazole i3 wied 1w suppress thyroid activity in severely allected
babics. Treatment can be withdrawn slowly after 23 months.

Further reading

Brook CGD. The thyroid gland. In: A Gride fo e Pracrice of Paediatric F#Jncrim&p'g}'.
Cambnidge Umversily Press, 1991: i

ESPE Warking Group on Congenilal Hypothyroidism, Guidelines for necnatal séreening
programs for congeital hypolhyioidism. Hormone Ressacch, 1994; 41: 1-2.

Grant DB, Congenital hypothyroidism: optimal management in the light of 1§ vears’
experience of screening. Archiver of Diseare in Childheod, 1995; T2: 85-4,

Related topics of interest

l'_'ll:uelupmem:ll delny 18 115}
Growih = shor stature, jall stature (p. 1713
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UPPER RESPIRATORY TRACT INFECTION

Acute {mfection of the upper respimtory tract affects the aversge child approximately four
times per year. The ears, nose, tonsils, pharynx or sinuses may be affected, or any
combination of these. Winises are most commonly responsible, although serious becterial
infection may also occur. Cermin epidemiological factors, such a5 parenial smoking and
overciowding, may increass the rate or severity of infection,

Problems Fever, febrile convulsions,
Mlalaise,

Poor feeding.

FPoor sleeping,

Upper airway obsirection,

Common cold {coryza, Rhimovirus, adenovirus, respiratory ayncylial vines, nflloeaza

nesopharyngitis) and parainfluenza are commonly responsible. Sneezing, sor
throat, nasal obsruction and discharge occurs after a 2- w 3-
day incubation pericd and may persist for up o 2 weeks,
Masal obsimuction may cause feeding difficulties in the
younger infant; saline nose drops may help clear mucus,
Complications include direct viral invasion of the middle car,
sinuses or lower resplratory tract and sscondary bacterial
infection, Symplomatic treatment should be glven with
altention te fuid balance and paracetamol if necessary. There
ig little evidence to suggest that decongecstants or
antikistamines are of benefi

Pharyngilis and Adenovirug, parainfiuenza and influenza vinas, Epsicin-Barr

tonsillitis virug, coxgackic- and echoviruses are responsible in the
majority of cases. Gresp A J-baemolytic sireptococces and
other hacleria are chigative io a significant nomber of cames.
Sore throat, fever and malaies is accompanied by & red throat
or tonsils. with exudate and cervical lymphadenapathy,
Clinically it is difficolt to distinguish belween viral and
sirepiococeal actiology, and gince (ke stfeplococeus may lead
to sequelne of rheumatic fever of acute glomerulonephritis
the decisian to withobd treatment may be difficult. Treatment
with oral penicillin for 10-14 days should eradicals
streptococcus. Confirmation of a bactenal cause may be
obtzined by a throet swab il practical circumstancss permit
Patients with a past history of rheumatic fever or nephritis
should always be ireated with antibiotics.
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Acute olitis media

Acuie laryngotracheo-
bronchitis, scute
epiglottilis

Adenatonsilleclomy

The astiology is viral in many cases, e.g. mspiralory
syncylial wirus, adenovirus, influenza, bul & number of
bacterial pathogens may also be responsible, including
Srreptovoceins preimondad, Haemophilus imfluenzoe, group
A P-haemolytic sireptococcus, Severe otalgia is
accompanied by fever, irfitability and a bulging tympanic
membrane with legs of it light reflex, Porlent discharge
may appear (f the dram roptures. Complications inclede
chrende suppurative infection and secretory otitis media with
effusion. Meningitis. mastoiditis and cerchral abcess may
rargly complicate an acule bacterial episode. Treatment with
antibiotics {penicillin, amoxyeillin, efyiheomycin or
trimethioprim} is approprizte, since clintcal distinction
between viral and bacterial otitis media §s difficulr
Parzcetamol may be piven for fever and pain.

Infection of paranasal simeses moy arise from spread of a
viral infection during an acute corvzal infection, or by
secondary Bacterial infecton. Facial pain, fever, headache
and a purulent ndsal discharge may ke seen, with localized
temdernedss over the affected sinus. Complications inclode
periorbital cellulivis, cavernousz ginus thrombosiz and
cerchral abscess, Antibictics shoubd be given if bactedial
infection is suspected, with :_-,'mpmrnll:it reatmens of p-lhl
amd fever, Surgical drainage is rarely required. If sinusitis is
chronke, condiions such as allergy, cysuc fibrogis, ciliary
dyskinesia and immunodeficiency showld be considesad

See related wpic Stridor {p. 356)

Thas surgery is wadaly performed, akhough there has been
little abjective evidence in the past to show n definite
beneficial effect for many childeen, and controversy
continaes, For children with recurrent tonsilkitis in particular,
il is important to apply carcful selection criteria, which
include an asiessment of the frequency of documented
tomsillitis eplsodes and the amownt of educalion oissed,
However, indications for adenstonsillectomy may be
considered as:

® Obstractive sleep apnoes. Tonsillar and adenaidal
hyperirophy may contribute to chronic upper airway
ohstruction, with the development of right veatricular
hyperrophy and, eventually, cor pulmemale,
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= Peritonsillar abscess. Tonstllectomy is asually advised
because of the risks of ruplaure with atr.lirllinn., upper
lirwa.} obstruction, or mvalvement of the mh‘np"lﬂ:}wgﬂ
LITETITS

s Recurrent tomillinis. l.f!lg,rli.frtmll numbers of school days
are missed during two successive vears because of well-
documented episodes of onsilliis, wasilleciomy may be
of benefit, Adeno-tonsillectomy may alse be
recommended for recurrent otitis media which is
associabed with ronsillits,

Further reading

D&l Mar CB, Glastios PP, Hayem M. Are antibiotics indicated as initial treatment for
childres with acute oinis media? & meta-analyiis, Brrish Medical Jowmal, 1997; 314:
1526-4.

Maw AR Developments in ear. nose and thmoat surgery. In: David T1, ed. Recent Advances
in Paediatrics, Wol, 9. Edinburgh: Churchill Livingstone, 1991: 93-108.

Related topics of interest

Couagh amd wheeze (p, 100)
Swrador (p. 35563
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URINARY TRACT INFECTION

Urirary wacy infeciion (UTT) &5 common in infants and children. Infeqion in the presence of
vesicoureteric reflug of urine is associaed with renal cortical scarming (reflux nephoopothy
particularly in the first year of life. This can have significant long-term implications,
underlying up o 20% of cases of chronic mnal faihere m children and being a significant
cause of end-sage renal failure in young adults, Tt is imporant that a UT] is proven on urine
culiwre ard not just treated on the basis of symptoms, as the diagnosis should initiate
thorough radiological investigation of the renal tract,

Problems

Aptiology

Clinical features

* Enuresis.
¢ Failure ti thrive,
¢ Septicasmia,
¢ Reflux nephrophathy (renal scarring also called chronic
prelonephrtiz),
Hypericnsion. The lorg-term sk is approximaiely
10-20+% in those with renal scarring. There is also an
increased incidence of pre-eclampiic toxaemia in
PFegRincy.
Chronte and end-stage renal failure (ESRF)
Moul cases are caused by normal bawel commensal
arganiamas which assend the urethira (> 90% of first infection
wrg due o E eolf). In the neonatal peried, infection may be
haematogenausly scgaired and bacterpemin is present in
= B0,

Predasposing Factors include ineomplets empyimg of the
bladder {peurepathic bladder, mechanical ourflow
ahstruction, &g, ureterocele}, constipation and poor fuid
infake.

In the neonstal peried UTI is more comman in males
{28 1F). Pretenting Features include irmtakility, refasal lo
fead, vomiuing, fadlure to thrive and exacerbation of jaundice.
It bactersemic, the baby will be woxic and extremely unwell
In oider chibdren LUTIs are mare comman in girks (prevabence
1-2% of schoolgicts, (2% of bovs). The pre-school child
may present with non-specific diarrhoca and vomiting, poor
wekght gain, fever or malaise, More specific symploms
inchude frequency, dysuria, enuresis, Fever with or withowt
haemavaria, loln pain

Frequency and dysurda may olso be caussed by loitabon
fmom mylon uwnderaear, bubble baths or perineal Candida in
the absemce of a TITL.

Examinution should include blopd presswre, palpation of
the ki.-llm:}'u, lower limb refllexes and examination of the
fumbosscral spine,
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Investigation

Further investigation

® Urine microscopy, cultare and sensitivity. Relizhilny
depends on the care of collecthon. Collection methods:
older child, mid-sream arine {MELU) sample;
in a young childinfant, bag urine, clean caich, urine
colleciion pads or suprapublc asplrane (SPA)L
Pyura suggesis infection but Is oot diagneatlc. Orgamisins
may be seen on microscopy. Significant bacteriuria is
defired a5 a pure growth of more than 10° ofganisms per
mil of cleam, (reshly passed unine, or any growth from an
5PA, Two uring specimens should be collecied uniess an
5Py is performed
® Blool caliunes.
L FB.E
¢ U&RE, crealiming.

If & LTI is suspecied appropriste antibacterial theragy shouldd
be commenced once the urine specimens have been
collected. Antibiotics shosld be given ineravenously if the
child is vomiting or is tovic and wnwell, High fluid intake
should be encournged, After & short course of antibiotics the
unne shoukl be rececamined o ensere thal the infection has
cleared. Low-dose prophylactic antibiotics should be
contimeed af least until furiher investigation of the arinary
tract has besn completed

It is essental that all young children with a proven UITT ane
investigated radiologically to detect obsiructive uropathy,
sears and vesico-uretenc reflux (VUR) so that prophyiaxis
apainst further infegtions can be given in an atlempl o
prevent refluy nephropathy. VUR is found in 30-40% of
children presenting with a UITE, and the prevalence of VIUER
isa8 high & 1 in 230 children with a hiph familial incidence.
More than 80% will resolve sponiansowesly with age, bul
therz is o high incidence ol cortical scaming associaled with
VUR, pacticulafly in children < | year, suggesiing that
susceptibility 1o scarring s greatest in infanes. Renal scamming
is found in approximacely 104% of children investigated
following a UTI. There is n0 consenses as o whal
investigations shouwld be performed, bul one seggesied
approach following a first proven UTT is:

. Faferiitr wider I vear. Ulirasound (US) o assess reml size
and detect hydronephrosis, dimercaptosuccinic acid (DMSA)
isotope scan fo detect renal scars and measure differendial
function, and micturaiing cysiourethrogram (MCUG) to
detect VUR ar urethral valves, DMSA should not be
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Prevention of reflax
nephropathy

Antenatally diagnosed renal
tract ashnormalities

performed within 4 weeke of & LT as it may detes trandien
areas of sbnormality which do aot develop inte scars on
lang-term follow-up. A MAG I nenal isotope sean may Bo
mdbzared IF theie 3 hydronephrosis o uredecic dilsation to
eaclode obsruction (pelvi-areteric junction (PUT) or vesica-
wrgterie function (WUT) obstrection),

X Ape /-5 vears. US and DMSEA scams. Il scars are
detected, or if there are recummert UTLs proceed to an MCLRG
ithis investigation involves catheterization and is unpleasini
for an alder child).

X Age more thar 5 years. US only. Other myvestigations ane
incicated only if US is abnormal,

E:il:npl.n: measures which may help pl:E'l.r:nt'L'ITL':'i:mhd:j ;nnl:l
fluid intake, repular voiding of the bladder and cormection of
constipation.

If YUR is detected, prophylactic low-doss asntibiotics
ahcald ba given to prevent further LTS5, as evidence sugpests
that reflux of sterile urine does not coase scarring. Mew scars
'pmb.al:-]}' do not develop after the age of 5 years, bul some
centres continwe prophylacts anlibiotics 10 the ags of 10
vears, Compliance bocomes a problem the longer antbiotics
arg continwed, Prophylactie antbiotics may hive a plase in
the dreatment of older children with recarment symptomatss
UTEs. A small number of children with severe reflua,
recurrent LTS despate prophy lactic antibictics and evidence
of mew scars developing, proceed lo surgery such as
reimplantation of the ursters of sicone injection of the VU
juncticms,

With the introduction of routine US scamning, the antenatzl
detection of renal tract abnormalities has increased. The
commonest abnormality detected is hydronephrosis but
dysplastic or cystic kidneys may also be found.
Hydronephrosis may be due 0 obstruction or marked YUR.
and if seill persistent on posinatal T8 may be Investigated
with renal isotope scans and MCUG. Even if hydronephrosis
i% due to a degres of PUT obstraction, it may resolve
spontanecusly, and only & small number will require surgery
(preloplasty) for worseping function, symplems of
increasing dilatation. The cutcome of infants wath mikd w
moderate hydronephrosis is sill unclesr and requires
angoing sudit. 1t is importand o detect the small number of
infams whe have cormeciable abnormalitizs, but we must be
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carafitl nod w0 provoke unbecessary parental ansiely in those
with minor sbnormalities which will have no loagtem
significance,

Further reading

Gubdelines for the management of scule erimary tract infection in childbood. Report of a
working party. Jewraal af ohe Roval College of Physicians of London, 1991; 25 {1):
3642,

Mesrick MV, Notghi A, Chalmers N, Wilkinson AG. Unley W5, Long term follow up 1o

determing she prognostic valee of imaging after urinary tract infections. Archives of
Disease in Chitadhoed, 1995 TI: I88-96,

Smellic IM, Rigden 5PA, Prescod NP, Urinary tract infecuon Comparizon of four methods
of investigation. Archives of [isease in Childhood, 1995; T2z 247-50.

Related topics of interest

Chiraade fenal fallare {p. 82)
Haematuria {p. 176)
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VISION

Mormal vision depends on precise mator and sensory oplic functions in addifon te numenges
cemral interactions which interpret the inflormation received. Abaormalities of vision in
chitdhood may be minor, ¢.g. mild refractive errors, or major, resulting in severs visual
impairment and disability.

Refractive errors These are the most commen visual problem tn childhoosd.
Images are not formed precisely on the retina. If the eye s
otherwise healthy, errors may be corrected by wesring
lenses. Hypermetropaa 15 uncommon. Myopia frequently
presents during school years and there 15 & familial esdency,
Agipgmatism produces a distorted image hecnse the comeal
curvature is non-uniform, but may be corrected by

appropriate lenses.

Squints Squints {strabismus) affect 3% of childen, A squint is an
abnormal alignment of the eyes which prevents the
occurrence of single bisocular vision. Pseudesquins may
occur if the child has wide epicanthic folds. Squints are
wsually concomitanl in children, ie. the angle of squist is the
same in all directions of gaze. If the squinst is incomitant
(paralytich, eye mavement is impaired due 1o o defective
exirancular muscie and the angle of squint alters with
different positions of gaze, or with changes of fization,
Manifizst squinds are readily apparend ab cxamiradion and are
demonstrated by the cover test. Latent squints ane detected at
times of tradagss or stress, or by specific clinical
caaminsiion {allermate cover es) Early detection of squinis
is important for the diagnosis of eatable canses, e.g.
walaracis, and o prevent the development of ambiyopia.
Squint is more comimoen in children with Down's syndrome,
prematurity, cerchral palsy, and other nesmlogical disorlers.
There is often a family history of strabismus,

Ambdyopia Adblyopia resulls when the brain has suppressed or failed o
develop the ability 1o percelve a dziaibed image from one cye
and is usuaslly defimed as a reduction of & least two lings an
the Sneilen chart, Loss of acuity may be severs, and
prevention by successful detection and treatment of sguints =
af gresl imporiance,

Diefects of calour viston These occer in 8% of boys and 0.5% of girls, and chicfly

affect red-green perception. Many types are X-linked
recessive. Detection can be imponant fior caseers guidance
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Serious impairment of

History

Testheg of vishon

{eertain eceupations barred) and may be relevane of
classreom methods ar: colour coded.

Severs visual handicap bos an estimated prevalence of |in
2500 children, Those registered blind hive o visuel acuity of
A6 or less in their better eye, Those repistersd panially
sighted have acuity of 6724 or 460 in iheir betler eye. The
asticlogy of sech serious defects includer catamcts, optic
atrophy, retinal disease (retincblastoma, retinopathy of
prematurily, chorioretinitis), congenilal eve defects and
severe refractive ermoes, Comeal wiceration is the commonest
cause of blindress world-wide, Meoplasia of 1he opiic nerve
oF &l may cause blindness,

A full bistory should [nclude Family hiswory of visual
problems, pregnancy and bieth history. Predisposing
conditions include Down's syndrome, congenital rubella,
prematurity and hydroephalus. Significant post-natal events
such as hedd injury or meningitid musi also be noted.
Parenial concems aboul the child’s visual performance may
b expressed, and the symproms of nysagems with roving
eye movements, light gazing, photophobia or eve pressing

mary te reported. Langoags and motor development may be
delayed, Parental concems dre imporiand af any age.

Early derection of a viswal defect b5 tmponam In erder o
allow trestmenl, and optimal development. Squints should be
exchaled by shining 2 light soarce (hoking for asymmetrical
reflection il there is a sguint} and vse of the cover and
UREOYET LasL

Screening &t & wesks of age should Include tesing of
pupdl reactions, fixing and ffowing, examination of the med
reflex with an oplilalmisoope.

Screenkng for mon-disabling visual defects In children
under 2 years of age should be confloed vo histery and
observatbon, Children a1 any age with a suspected wisual
defect, strong family history or @ negrological disorder
shipuld laave formal visual desessimsm.

A visual acuity test shoild be carmied oul a1 schoed entry,
covering each eye In twm. Picware tests (Kay, Elliot), single
lesters (ke Stycar test or the Sheridan-Cardner cards) or a
Snelben chan may be wsel

Tests of colowr vislon are the Ishihara and
Sheridan—Gardiner screening tests, and alse ke City
University 1est,
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Management

Further reading

YWideerefraction is a newer technigee. Electre-
retinography and wisually evoked potentials may be wseful in
ihe neonnie or severely handscapped child,

Refraclive errors may be comected by appropriale lenses,
Sguints may be treated by exercises, occluston (Cpatching’),
:pel.:ur.:]::- Or SUrgery, ii!'niﬂg 1o restore binocular vision
before amblvopa occars. Oiher remmediable conditioas must
be treated zarly, e.g. retinopathy of prematuricy by
cryotherapy, surgical removal of cataracts. For the scverely
vigsoally impaired child, management depends on early
mtervention programmes 1o masimdze the use of the child's
other speclal senses, Special educational prowision must be
made for their keaming needs, amd skills in leaming Braille
may bz faught. Genstic counselling is important in some
cases of blindness,

Hall DMB, ed. Health for alf Children. A Propramme for Child Health Survetilance, 3nd
eidn Oxford: Oxford University Press, 1996,
Lawson I, Timms C. Understanding squints: diagnosis and management. Currert

Paedimtrics, 1997 T: 23-T.

Sonksan PM, Devaslopmental aspecis of visual disorders. Current Pacdiatrics, 1997, T

[R=-22.

Related topics of interest

Develppemental aszessment {p. 111)

Developmental dalay (p. 115)
Fetal medicine (p. 141)
Hearing and speech (p. 155)
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VOMITING

Vomiling is a very common symptom in childhood, The causes are numercias bul a good
higtory and examination will often give an indication as io the anderlying problem. The
differential diagnosis will depend on the age of the child and the presence or absence of
associated symptoms (&g, fever, diamhoea, headache). Posseting is the regurgilation of small
amounts of milk in an otherwise well and thriving infant. Effortless regurgitation of larger
volumes of milk may occur with gasiro-oesophageal refluz, Bile-stained vomiting suggests
an obstruction distal 1o the duodenum, althoagh an older child who has vomiled several
times may then vomit bile in the absence of an intestinal obstruction. In an older child,
vomiting first thing in the morning, perticularly if associated with headache, s very wormying
and raises the possibility of raised imracranil pressure,

Causes

—

Meorcial

Intesting] obstrection, c.g. alrcsias, malrotation,
mecenium ileus, strangulated hamia.

= Infection, ¢.g, meningitis, UTL
* Mecrotizing enterocolitis
« Respiratory disiress, e.g. surfactant deficiency, mecondium

asparatiomn,

Metnbolicfendocrine disorder, e.g. inborn amors of
mitabolism, congenital adrenal by perplasia,

Raizzd intracranial prossure, e.g. hydrocephalas,

Infancy
.l’|.r|:|r infection = gasiroenteritas, UTLL upper r::pri:rlturr
Lract infeclions, moningilis, pRowmonia.

= Castro-ocsophageal reflax,
= Pyboric stznosis
# [Intussusception (sec related topic Abdominal pain - ocuote,

p- 1k
Oiher causes of Intestinal  obstraction,  eg.
malrotationvolvuls, strengulaied hemio,

. H‘.:ipimbur_l,' disiress ':""'l' bronchiolitis, whooping coughl
» Food sllergyfiniolerance, s.g. cow's milk, egps
o Cerebral, g, minor head injury, subdural baematoma

o @

(accidental/mon-accidental), hydrocephalus,
Metabolic. e.g. inhormn errors of metabolism, Reye's
syndrame, hypercaleazmia.

CHder child

Any Infection.

Minor head injury,

Respirniory disordars, e.g. scule exacerbation of ssthma,

wl'u:d;lpm; cought
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History

Examination

o Metaboliclendocrine disarders — diabetic ketoacidaosis,
Raeve's syndrome, uracmis, hy poadrenalisen,

o BHaised intracranial pressure, e.g. tumonr, subdural
ParEnatmma.

= Intestinal obstruction, e.g. due to ndhegions from previous
surgery, strangulated hernia,

o Dyups and toxine, &g aloohol, eytotoxics, theophylline,
antibdotics {panticubarly endhromyeind,

= Eating disorder — bulimba

a Cyclical vomiting, motion sickness, excitement oF
anxiety,

The differsntial diagnosis will depend on the age of 1he child
(see abpvel The omset, nafure (8.8, prajectile, effonless), and
frequency of vomitng should be estalilished, Emguiry shosild
be made about the presence of bile of blood in e vomio and
any associaied sympuoms (e.g. fever, headack:, diamhoea).

o Pl height and weighe, {2nd head circumference in
infamcy) on a centile chan,

& Assess the state of hydration.

& Look particularly for signs of infection, abdominal
pathology (eg. distension, tendermess, or masses), and
raged intracrandal pressure,

Subsequent investigations and management depend on
thie likely camse If the history and examination are unhelpful
in establishing this, a period of in-patient ohsereation may ba
of value,

Gastro-oesophageal refllux (GOR)

Clinical features

ITe VOMITING

GOR s very common in infancy and, slthough messy and
inconvenient for the parents, it 5 sot a major cause for
concem as long as the infant continues W gain weight. The
condition wsually improves with age and resolves with the
child assuming o more upright posture, Regurgilation and
vormiting of large amounts of feed can occasionally resolt in
failare to thrive and reflux may alio be associated with
symptoms of oesophagitis (ircitability, dysphagia,
hasmutamasis, inon deficiency andemia and moely melaena,
neusabehavicousal symploms ), Whet vomiling is persisent of
pssociated with failure to threive or oesophagits, 24-hour
aesophageal pH monltoring i3 the method of choice for
confirming and guaniiiyieg reflux. Barlum studies may miss
the dyramic process of GOR, bul are of value in deteciing
enatomical lesions, e.g. malmtation, hiatas bemia, Reflux is



more commaon in children with newrodevelopmental
problem: such as cershral palsy, and may lead o respiratory
proflems due 10 recurrent aspiration, “Silent” reflux is meflux
that occars in the shsence of vomiting and this may be
responsible for recurrent respiralary sympioms and appanent
tfe-threstening events in otheraise heealihy infants

Management Simph: measures sach a8 siopping regularly during feeds for
winding and keeping the baby upright alter feeds may
decreise the vomiting. Although GOR i3 reduced when the
infant is put {0 sleep in the prome position, this can o longer
be recommended because of the increased risk of sudden
infand death syndromse. The left lateral position i3 therefore
prefemred. With more significant reflux, thickening of the
feeds {e.g. with Carobel) or the addition of gaviscon may be
sufficient. H,-receptor antagonists (z.g. ranitidime},
prokinetic agents (&8, cisaprnds), and omeprazole may be
considered if thens is no improvemnent (see Funther reading).
Surgery (e.g Nissen lundoplication) 18 occasionally indicated
for severe reflux not responding 1o medical treatment
particularty in children with cereboal palsy.

Hypertrophic pyloric stenosis

Fresentation with profeciile vomiting berween the ages of 3 and § weeks is iypical.
Hypertrophy of the smoodh circolar muscle of the pylorus resuls in obsiruction w ihe
passage of feeds. Viomiting may be infreguent initinlly bot gradually increnses as the
obstruction progresses, Boys are more commonky alTected than girls and thers is often a
famaly histery of the condition. Associated fesures inchide prolonged jaundece, constipation
and failure 10 theive. On examination the infant will feed hunprily and often has a “worrded”
expression. There may be sipns of dehydration, The diagnesis is confirmed on a test feed by
ithe presence of visible waves of peristalsis moving from befit to rght across the abdomen and
o palpable pyloric mass in the aght hypechondnum (Gometimes called a “rumour’ but this
can cauwse 3 great deal of unsecassary parental anxiety )l Ultrasound or bariam contrast
studies are sometimes indscated if the dizgrosis s upcentain climically. Hypochloraemic
hypokalaemic lkabosis with hy ponatracmia is typical. Cormection of electrolyte disturbances
and dehvdration with i.v. fluids showld always precede surgery (Ramstedi’s

pryloroamy otamy ),

Further reading

Booih T%W. Silent refiux: how much do we mass? Arcivver of Disease in Childhood, 1992
&7 13357,

Tiavies AEM, Sandhu BK. Dhagnesis and treatment of gastro-oesophageal reflax, Archiver gf
Diceace in Childbood, 19805 T E2ab
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Sullivan PB, Brueton MJ. Vomiting in infants and childeen Current Poediarrics, 19911 (1)
13=8,

Related topics of interest

Abdominal pain — acwte (p. 1)
Giastroeniteritis (p. 152}
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INDEX

Abdominal pain
Baile, I=3, 120, T85, 1M, 317, 34%
non-specafic, [ 3-X 80
recmmend, §=, 171
Abetalipeproitinscames. 47, T8
Acelderns, 7-11, 19, 136
Acrodermalits enleropathoca, 143
Acuie nubelar necensds, 15, 17, 319, 384
Addiven'a discaac, 26, 58, TH
Adenmonsillectoeny, fadicarions far, 165369

Adremssedical failem, 26
|'|.I:h'l_.l'l.'.!'|:| pasdiatric life suppan (APLS), 42-43
Alagille syndmeme, 225, 234, 774
Albright's herodicary mooodysirophy, 28
Alrahid, 19, 42, 49,95, 90, 119, 352
Aldomerona, 13, 14, 16, 200
Allergy, 27=30, 54,
Alpha-|-astisnpain deficiency, 225, 1T
Alpha-fieloproein (AFRF], 44, 14 1-142,
Alpon's syadrome, B2 164, 135,
Ambaguoes. peeaialin, 23, 24
Amblvopis, 174
Amasscenens T3, |41
Anacrin M-, £ PO E2D N4,
aplassia, 31, 140
Baemelyric, 27, 3133, ITH, 205, 276, M9, 150
T deficiency, 30, X0, B8 154, 158, 304, 304, 378
Anal Fssuie, 97-99, [56- 158
Anaphylaris, 17=-M0, &1, M4,
Angelman's syndroene, 163
Angicesnsin, 23, 320
Ankylozing epondylio, 2305
Anceexia rervrea, 20, 11, 222, 306, 328
Anfengiil sereening neing, [41-143, 350
Arssdnraiic hormene. 268, 373, 319-320
Arciphadn snlibadies, TR, B6-R7
AEnc sleangii 190 1M, 157
.npn-un.ﬁti. b, 160, D4, 20T, 3T, 2RY, 352
Apgesdicitis, 1,2
Amold Chian malformation, 5}
Artythrmias, 38=07, &2-61, 194, 294, 142
Aietive fous el formeseen, 12, 13, B%, 145
Amplic necrosis of the hap 25, 348
Asperger's syndrome, 189
Ao, 3841, 61, 501, MO2=3
Agyzacle. 67
Anmxln 4284 117, 118, 125, 288, 538
Andis elsgeceasia, #4, 107, 161, 2E0, 255, 159
Arial fibnllationfsmer, 3§
Anention defieit hyperaceivicy disonder (ADHD) 47
A, [ER-180, 293

B, deficensy, 31,32 311

Bacierial (mfective) endocanditia, 12, 164, 176, 195,
157, 2, 506, X34, 315

Beariter' s symedrome, 26

Bagic life su quan Bl-62
Beezkowith-Wisdeman syndeome, 162, 202,201, 243,
TEY, M4, 258

Bihavioer, 454§, 114

Billary awess, 215, JTE, 2R3

Rarth nephomia. 06 130,303, 236, 773-274, 152, X564

Blzeding disorders, 31, 53-55, | 56158

Bleg batry, 10108

Baaly mmais eades, 159

Bone tumonre. 239, 241254

Brais and spinad eoed wmon, 12, 41, B9, 118, 117,
12, T34, 6|, I3, 399, 313, 337

Branchisl cystfssans, 251

Beeadi-halding aftacks, 147

Bromhaclits, 38,61, p00-103, 377

Bruising. 65, T5T, XM)-X13

Budd=Chieri svadroms, 144, 347

Bums, B-9, 15, 65 3%, 344

Crlclinnia, 56, &0

Calzium metaboRimm. S

Cansio'a stbdoaer infectios, SE, 240, 342,

Cligpul susecdancam, 156

Cardiae mmest. §l-6d

Coardiac L83, 152

Cordieropeiny, 44, 190, 190, 206 350, 354

Cardwopulmonagy resuscimtion. 61-54, 39, 273, 345,

n2

Care aidera, M)

Carninine daficieny, 210, 265

Cataraels, 93, T3, 374, 375

Cephalhsermmteena. 2T, 96

Cerebral stecess, 134-338, 368

Cerebial cediera, rer Iniracranial provoam, raced

Cerebral palsy. 43, 98, LES. 016, D58, 150 308, 374, 379
ser also Disability

CHARCE anzciation, 128

Chickenpox (varicelly zoser), 42, 95, 259, 267, 338

Chigaon, 296

Child abvase, 6566, 97, 116, 139

Child assassment onder, T

Child protecnon, 55<68, £5-70

Childeen Act, 89, 7, 124

Choanal siresa, 181, :IIS

Chrimmes disease, 559, 330

Chromeonmal abeesmaliies, T3-76, 128-131, 195, 736,
352

Chmeic bullous disease of childbood, 342

Chrusie fatigie syndeeans, BI-E1

Chrosic :rmﬂ:u'lﬂunﬂn-r. 160,210, 213

Cleffi bip snd palats, 129131, (4], |43
Clomiing siudies, 130351
Coamsation of e song, 190, 197, 195, 200
Coeliac disease, 4, ¥ 32, T, Bi=RE_1%E 171
Colour Blindsess, 161, 574-374
Covie, S8, 39093 202, 244, e, 315
e sy [ncophalopathy
Enmﬂl-:l?ﬂ;dlll-l hypemlsde, 23-35, 174, 199, 327,

Corgeniad Sslocetion of the hip, 115 235, J00--301
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| Toeart dedecrs, T3-74, 141, |90, 104108, 215
cyanotic. |2, D4-1046, 251
Congenatal infection, 49, ¥3-56, 125, 135, 134, 72,
Z78,-352
Cann'e syndrome, 36, F99. 11%
Consent, 71
Canstipalion, |, 4, 5%, 77, 97-09, 285, 370
Cantrezegtion 19
Convelzmns, |3, 57,86, 30, 117, 144147, 202, 26§,
260 15g,
Tehrale, 14— B45, 139, 357
nennainl, ITE-ITS
rer alre Epilipsy
Caugh. 3%, NE=192
Caww's il mialerance, 13R, 156, 221 304 37T
Coxsackie wicss infectom, 41, 175, 191, 245, 157, 311,
340, 187
Craniopharyngioma, 183, 519,
Crambos yeoslosas, 43, 52
Crigler-Majar syndroree, 215, 218, 178
Crohn's dsease, 31, 32, 77, 171, 129, 239, 204, 143
e aleo lnflammnory Bowel diseass
Croup, 356
Cashing's svadroms, 23, 115, [7]. I99
Cyutne adensmagcid malforsaiea, 145, 11, JR6
Cysiic fibrosic, 21, 34, T8, 98 101, 10, 107=-110, 1%,
132, |90, 794, 306, 68
Cwenis hygroma, 35|
Cysnic indneys, 42, 291372
Cysminosis, 82, 330, 372
Cyesinuria, 178, 131
Cytamegilosinus (O 08, 236 292, 278

Duncing tye symimme, 23

Dandy Willer syrdrome. 43 %0

Delydeation, 153-154

Depressios. 20, 80 152

Desmaniss hengetifomnis, 34, 17, 343

Diomsalitr, cenladl, |14

Diermabamyenitie, 270

Deve bopmenial assesamen, 101=114

Deveelopeental delay, 32, 1IS-114, 216, 293

Dervelogpeental regression. 117, 216

Drigtezres Insipidus. 319-1310,

Deaheses mellima, 1, 90 100, 1192121, 135
infunt of & dishetse mather, 200, 203, 181, 313, 153,

b

Déalyis, 16, |7, 84, 1RO, 218

[Haphragmatic hemin, 143, 281, 193, 146-287

[narrtoes

mbe, [5I-5, 170233
chromic, TI-T, |4, 121, 223,
[xGeange syrdeome. 54, 210, 213
Diarlubaty, L2127
[hizrmamated iniervasuler congulopathy (DEC) 12, 16
XN, IBS,26S, N30, W8
Dovwr’s spnidiome. 73-74, 94, 115, M41<04, 150 154,
195, 196, 2%, 255, 174
Drowning, neer-drowning. 9, 3%
ChDHE eRariisns, F0E—-108, 150, 157, 335 333
Diyeequil b gpngbrore. 43
Dysicxia, 236, 757-238
Drpeibanfhis islum, ascseneil of 128-111
Dyepramis, 270
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E. cafi mleeion, 152153, 179181, 255, 373, 1M
Eczemma, 27, 38, E32=13. 213, 252, 142
Ediseation Aces, M1, 237
Edwards sysshreme (Trasamy [6), 40 74, 195
Elepiporvec harscal dissocaatios, 43
Emxgency projection aelir, 6T, 69
Emcephaliils, 42, 89, 1 It DHZ, 26E=068 272
Enpyphaiogeihy

14, 200
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acue mtabodi, 215-220
hepetic, 159, 344, 245, 316, 317
hypn ischasmic. 1E5. 2T1-3T5, X4
are afve Coma
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Ewmerasis. 46, 3, 1149, 3730
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Epidepsy, 42 B9, 117, [4d-[47, 165
ieg aire Coeyoldons
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Epmzin=Ham vins, 15, 00 Th6 387, 380, 153, 434,
135, 367
Erb's palsy, 299
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Erythema mobiforme, 343
Erythirss nodeaen, 343
Ervthema makum, 258
Exomphalos. 74, 287, 553

Faciel peley. 100, 250, 111, 512-310 340

Fallere wthnive 6566, BE, LT, LRE<143, 171, 210,
e 378

Fallor's iesralogy. 15

Fancosa's syndrome, 37, 53, 4, 120312

Ferad idicne, 141-143

Flar foer, 308

Flappy miane, 150-151, 357

Felate delcieney, 31, 13, 33, M9

Foamnahes, 19, 147

el allergy, 26 220, 377

Fereign bady inhalpacn, 800, 103 357

Prechiaes, 07, 47, 237

Fragile X svndrame, 73,78, 115. 162, Ti6

Friedrich's iz, 44

Gaksmnesane, 215, 344 377, 27K, 330
Oalll ghoees, 4, 33, 108, 725
Gastrosmeeoghageal reflux, 100, 102, 124, 135, §o4,
156, 187, 377, 1TE-379
Dastromplendis, |, 15, 151-155 210 344, 377
Gastromiestnal haemorthage, 31, 156=13%. 147, 284,
304, 317, M4
Gasircachisis, 145, 187
Gancher's deease, 107, 116, 352 330
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Cilbert's zyndromm, 223, 217
Gilllich compesence, 30,71
Olandudsr fever. infechous mononoclesis, 350, 157
ree alne Epsiein=Ruwr wirs
Glomenlossphni 15 6L DEd-186, 076, 199, 204,
89,331,
i poewe - phecaphaie. debovdrogenase (G6PDY
deficiency, 31, 33, 161, 235, 176
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185=18T, 363
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Oriiath
waemment, 16717
charia, IGE-1TD
final hesghn estmuting. 163
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Staphykeaccui auitis iafiztiod, 108, 180, 341, 345

Soemen of educations] meads, 71, 117, 125, 237

Soemosasioid lemour, 51
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Thacambasthenia, 310
Theamboc yopenia, 93-93, 179, TE3, 247, 257, 14d,
30, 330 A3-FER 350
Thyroghossal ¢yse, 251
Thivread dserdess
hyperilprorism, T8, |74, 251, 300
Thypothraidism, sequinad, %8 T, 172, 151, 278,
326, 368
hypolhyroiiem, congenital. 57, 1160 B30 M0-148
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