1.2          Feeding

Make and give a feed

Sterilisation of equipment:

· Equipment must be thoroughly washed and rinsed before sterilising – pay special attention to bottle rims and teats.

· All equipment must be sterilised including the knife used to level off the content of powdered food in the scoop. A plastic knife may be easier to sterilise.

· If a cold water steriliser is used then the sterilising fluid must be washed off with cold boiled water before use.

· Remove the teat / cap from the bottle before sterilising.

· Do not dry sterilised equipment on a (germ covered!) tea towel!

· Wash hands before handling sterilised equipment.

· Do not keep bottles in the steriliser for longer than the manufacturer recommends.

Making the feed:

· Wash your hands

· Use freshly boiled and cooled water – water that has been repeatedly re-boiled may be unsuitable as mineral concentrations may be high.

· Fill the bottle to the correct level before adding the feed. No less and no more.

· Use the amount of scoops on the container, no less and no more.

· Do not compact the powder into the scoop. Level the scoop with a flat sterilised knife.

· Do not add anything to the feed.

· Mix well.

· If the child likes warmed milk, warm to room temperature (feels lukewarm on the skin). Do not warm in the microwave – this warms unequally and some parts of the feed may be dangerously hot while others are cold.

Giving the feed:

· Make sure the baby does not need changing.

· Arrange a comfortable seat with all that you need is nearby.

· Hold the baby at an angle so the head is higher.

· Small babies may be better on a pillow in the crook of your arm.

· Hold the bottle at an angle so the teat is always full of milk.

· If the baby seems not to be coping well, see if the hole in the teat is too large or small.

· Never leave a baby to feed alone – do not use a bottle as a comforter

· Milk undrunk after 20 minutes should be discarded, as it is ideal for breeding bacteria.

Storing a feed for later:

· May be kept made up in the fridge (at <5˚C) for 1 day.

· At night it may be easier to put the correct amount of boiled cooled water in a sterilised bottle and measure out in advance the correct amount of powder into a sterile container. The bottle can then be made when needed.

· Never keep warm milk in a flask to use.

More details from: http://www.smanutrition.co.uk/feedingweaning/bottlefeeding.asp Accessed 22.09.06

Give advice to parents about infant feeding and weaning

· For the first 3 months milk provides for the energy needs of the infant.

· Start at 20-60 ml / kg / day for the first 4-5 days

· Then move onto 150 ml / kg / day until most nutritional demands are met by solid foods.
· 1 oz = 30 ml approx (150 ml = 5oz)
· From 3-6 months the infant may sleep less well, cry more and become more fractious. This indicates hunger. Milk should be supplemented by pureed solid foods such as fruit, vegetables and non-wheat cereals. At this stage, solids are mainly to introduce varied tastes and textures – they are not needed for nutrition.

· Fruit juices should not be added to the diet until the age of six months.

· Consider vitamin drops if breastfeeding past 6 months – these are not needed with formula milk which has them already added.

· In breastfeeding the tongue protrudes in a natural reflex. This same reflex may push solids out of the mouth early in weaning – it is not a sign of refusal.

· From 6 months, more solid food may be added. From this point, milk alone does not provide sufficient nutrition. Tastes and textures should be varied to prevent food fads.
· From 12 months, solids should form the main part of the diet alongside about a pint of milk given throughout the day.
· Do not add sugar or salt early – these may influence dietary choices later in life.
· Avoid: tea (tannins reduce iron absorption); honey (risk of botulism); and nuts (risk of choking / anaphylaxis).
Milk choices

	0-12 months
	Breast milk or ‘formula’ milk

	12 months
	As above or ‘follow-on’ or cow’s milk


	Breast milk
	Disadvantages

· Not usually ‘instinctive’ – may require training and support.

· Cannot see how much is being taken.

· May delay mothers return to work

· Harder for others to feed child

· Difficult for triplets and above

· Difficult with premature babies

· May pass maternal infection or drugs

	Advantages

· Nutritionally superior

· Changes in composition to reflect changes in baby’s needs with time.

· Helps confer immunity

· Reduces incidence of type II DM & IBD

· Reduces incidence of atopy

· May reduce incidence of SIDS

· Breastfeeding may help mother – child bond

· Reduces risk of maternal breast cancer

· Promotes weight loss after pregnancy

· Less preparation of bottles etc.
	· 

	· 
	· 

	· 
	Contraindications

· Galactosaemia

· Maternal HIV (in the UK)

· Anti-neoplastic drugs

· Tetracyclines

· Lithium


There are two ‘types’ of breastmilk:

· Foremilk: comes out first in a feed and has a higher water content

· Hindmilk: comes out later in a feed and has a higher content of fats and proteins

A feeding session of 7-8 minutes is sufficient for all the necessary parts of the milk to be taken. Short feeds of 2-3 minutes may allow access only to foremilk and so may contribute to FTT.
	Cows milk

· High in fats

· Low in iron

· Low in vitamins (A, C & D) 

· High renal solute load (hypernatraemia, hyperosmolality)
	Formula Milk

· Modified cow’s milk

· Supplemented iron and vitamins

· Casein : whey ratio 60:40 available – more closely duplicates breast milk.


Soya milk is generally an unsuitable alternative though there is no reason it should not be given after 12-18 months. It may lead to poor dental hygiene and, in rats, has been shown to be immunosuppressant. ‘Follow on’ milk has added iron and purports to help reduce the anaemia that is common around the age of six months. In practice this is just a gimmick as a properly weaned child will build up iron stores anyway.

Vitamin drops may be an important extra component 

· Vitamin C aids in the absorption of iron.

· Vitamin K is necessary for clotting (lack may cause haemorrhagic disease of the newborn).

· Vitamin A is necessary for the development of good vision.

· Vitamin D supplemetation is not usually needed – 30 mins outside will usually suffice.

1.4          Neonatal problems

Carry out a routine examination of the new-born baby and identify variations from

normal

There are many orders in which this can be done – the one below is easy to remember.

	Hands / feet
	· Palmar crease

· Polydactyly

· Peripheral circulation

	Measurements
	· Gestational Age

· Birthweight + centile

· Length + centile

· Head circumference + centile

	Head
	· Eyes – red reflex for cataracts / retinoblastoma

· Fontanelle – raised ICP

· Facies – Down’s etc.

· Plethora / pale – check haematocrit if appropriate

· Jaundice – further evaluation if found

· Palate – cleft status – feel roof of mouth

	Lungs + Heart
	· Central circulation

· Respiratory rate + chest wall movements

· Heart rate, murmurs

· Femoral pulses – coarctation of aorta (() / patent ductus arteriousus (()

	GIT
	· Liver – normally 1-2 cm below ribs

· Spleen – may be palpable

· Extra-abdominal masses must be investigated (usually renal).

· Anus

	Genitalia
	· Presence of both testes in scrotum

	Musculosletal / CNS
	· Observation of limb movements

· Pick up and turn prone – head should rise and back stiffen

· Spine and back – for midline defects of the skin

· Reflexes: stepping, rooting, moro etc.

· Hips – DDH (do last as uncomfortable).


Recognise neonatal jaundice, describe the underlying biochemical disturbances and participate in its management

Babies become clinically jaundiced at a serum bilirubin level of 80-120 µmol / L.
Over 60% of newborns become clinically jaundiced

· Hepatic bilirubin metabolism less effective in first few days

· RBC lifespan of newborns only ~70 days

It is important because:

· It may point to an underlying disorder

· It may lead to kernicterus (bilirubin neurotoxicity)

	Causes

	Starting at <24 hrs of age
	24 h  - 2 weeks of age
	> 2 weeks of age

	Haemolytic disorders

· Rhesus incompatibility

· ABO incompatibility

· G6PD deficiency

· Spherocytosis

Congenital infection
	Physiological

Breast milk reaction

Infection

Poor fluid intake 

Haemolytic

As <24 hr + Crigler Najjar Syn
	Breast milk reaction

Infection

Congenital hypothyroidism

Biliary atresia

Hepatitis


If jaundice is present it is important to take serum conjugated and unconjugated bilirubin levels and chart the rate of change.

	Management

	Phototherapy
	Exchange transfusion

	· Light at ~450 nm (blue) is used to break down bilirubin into harmless water-soluble pigment.

· Overhead light, fibreoptic blanket or both.

· Disrupts normal nursing

· Potential for hyper / hypo thermia

· Potential for macular rash

· Potential for dehydration

· Potential for diarrhoea
	· 2x circulating volume replaced by screened donor blood.

· Low (but present) morbidity and mortality.




	There are no universally applied thresholds for treatment but thresholds are usually lower in pre-term infants who are more vulnerable to damage from raised bilirubin.


Recognise cyanosis and outline the causes and management to parents

Peripheral cyanosis may be seen on the hands and feet and is common to many illnesses or to cold.

Central cyanosis is seen in the tongue and associated with a fall in arterial blood oxygen tension. Becomes clinically apparent when there is >5g / dl of reduced haemoglobin in the blood – it is therefore less dependable in anaemia or polycythaemia.

Without respiratory distress: usually indicates a structural heart disease

With respiratory distress: usually indicates respiratory disease or polycythaemia.

Resolving spontaneously:

· Peripheral cyanosis of the hands and feet: common on 1st day, resolves spontaneously

· Traumatic cyanosis: from cord round neck at birth or from difficult presentation.

Need management:

· Transposition of the great arteries: The commonest cyanotic lesion in neonates. Prostaglandins are used to keep the ductus arteriosus open until the optimum time for surgical correction. An ASD may be made by septoplasty or a Rashkind balloon to buy further time before the procedure, which should be performed in the first few months of life.

· Tricuspid atresia: prostaglandins reopen (or keep open) the ductus arteriosus until a left(right shunt (modified Blalock-Taussig) is fitted. Definitive surgery is the creation of a Fontan circuit in which blood from the venae cavae is directed directly to the lungs without passing through the heart. 

· Pulmonary atresia: prostaglandins reopen (or keep open) the ductus arteriosus until a left(right shunt Blalock-taussig shunt(s) is fitted. The definitive surgical procedure (Fontan-type) is then performed.

· Total anomalous pulmonary venous drainage: treatment of CCF followed by surgical repair of aberrant veins.

· Tetralogy of Fallot: The commonest cyanotic lesion in infants. In hypercyanotic spells the child should be placed in a knee-to-chest position and given oxygen. A palliative Blalock-Taussig shunt may be fitted. The definitive surgery is total reconstruction of the RV outflow tract and closure of the VSD.

Recognise the common causes of failure to establish feeding

Recognise respiratory distress, assess severity and refer appropriately

Signs of respiratory distress include

· Tachypnoea

· Recession (intercostals, sternal or tracheal tug)

· Use of accessory muscles (e.g. abdominal)

· Expiratory grunting

· Cyanosis (check peripheral and central capillary refill and perform O2 SATS)

· Tachycardia

	Causes

	Non-pulmonary
	Pulmonary 
	Rare pulmonary

	· Congenital heart disease

· Intracranial birth trauma

· Asphyxia

· Severe anaemia

· Metabolic acidosis
	· Transient tachypnoea of the newborn*

· Meconium aspiration

· Milk aspiration (esp cleft palate)

· Pneumonia

· Pneumothorax

· Persistant pulmonary hypertension of the newborn
	· Diaphragmatic hernia

· Tracheo-oesophageal hernia

· Respiratory distress syndrome

· Pulmonary haemorrhage

· Airways obstruction e.g. choanal atresia


* the commonest cause – delayed reabsorption of lung fluid after birth. Often resolves in <1 d.

Diagnostic testing

· Chest auscultation

· Chest film

· Echocardiogram

Background box: Respiratory distress syndrome

· Caused by insufficient surfactant (normally released by type II pneumocytes)

· Rare at term. More preterm = more risk. Majority born before 28 weeks have RDS

· May be secondary to hypoxia, acidosis or hypothermia esp if diabetic mother.

· Treatment of mother with glucocorticoids (ideally 24 hrs before birth) stimulates surfactant.

· Exogenous surfactant therapy allows surfactant (pig, calf or synthetic) directly into newborn lung via tracheal tube - ( mortality 40% with no increase in morbidity.

Recognise the possibility of sepsis
Signs and symptoms of sepsis include

	· Fever

· Hypothermia

· Temperature instability

· Shock

· Lethargy / drowsiness
	· Poor feeding

· Vomiting

· Irritability

· Hypo / hyper glycaemia

· Seizures
	· Respiratory distress

· Apnoea

· Bradycardia

· Abdo distension

· Jaundice


In meningitis there may be

· Tense of bulging fontanelle

· Head retraction (opisthotonus)

· Increased blood pressure

Investigations 

· FBC: may reveal neutropenia

· CRP: may be raised

· Blood culture

· Urine dip + MC&S

· CSF MC&S if meningitis suspected

· Chest X-ray if respiratory signs.

Advise parents on minimising the risk of sudden infant death syndrome

	Important
	Less important

	· Place child on his or her back (not front or side) to sleep.

· Do not heat rooms excessively or put too many clothes / covers on.

· Do not smoke during pregnancy (1-9 / day = 2x risk, >9 = 5 x risk)

· Do not smoke near child after birth.
	· For first six months, have child sleep in room with adults.

· Child should not sleep in same bed as adults if adults have consumed alcohol, sedatives, or illicit drugs.

· Child should not sleep with adult on a sofa, settee or armchair.

	Risk is highest at 2-4 months.

The risk of SIDS is slightly increased with subsequent children.


1.5         Congenital Abnormalities

Recognise and explain to parents the principles of management of the commoner congenital abnormalities 

The commoner congenital abnormalities are (per 1000 live births)

· Congenital heart disease (see ): 6-8

· Congenital hip displacement: 1.5

· Talipes (club feet): 1

· Down’s syndrome: 1

· Cleft lip / palate: 0.8

· Urogenital (hypospadias, undescended testes): 1.2

· Spina bifida / anencephaly: 0.1
1.6          Developmental child health

Recognise failure to thrive, its common causes and initiate management

Failure to thrive is a description – not a diagnosis!

· Mild: a fall across two centile lines for weight

· Severe: a fall across three centile lines
· Most will also be below the 2nd centile in weight.

· Normal weight gain is 30g / day for the first 6 months – a loss of 5-10% of birth weight is usual over the first few days. This is usually regained by day 10.
· 150 ml / kg / day of milk is needed to maintain this growth.
Causes may be non-organic or organic. Less than 5% of FTTs will have an organic cause. Commonest organic causes are reflux, coeliac, CF, cardiac disease and renal failure.

	Organic causes (<5%)
	Non-organic (most cases)

	Inability to feed

· Mechanical (e.g. cleft palate)

· Coordination (cerebral palsy)

Poor retention of food

· Vomiting

· Reflux

Malabsorption

· Coeliac

· Cystic fibosis (CF)

· Cow’s milk protein intolerence

Increased energy requirements

· CF

· Malignancy

Metabolic

· Hypothyroidism

Anorexia from illness

· CF

· Renal failure

· Congenital heart disorders
· Renal tubular disorders
	Problems with feeding

· Insufficient breast milk

· Technique

· Ask about how much is taken – 150 ml / kg / day is needed. Breastfeeding at regular intervals for 7-8 mins is usually sufficient. Only a few mins is not.

· Ask if aware of sensation of breast ‘empty’ after feeding.

· Ask if the ‘letdown’ reflex is felt

Maternal stress

· Inadequate food consumed

· Tense, poorly feeding child

· Social exclusion

· Financial difficulties

· Intolerance of normal feeding behaviours leading to early meal cessation

Lack of stimulation and undernutrition

· Child not demanding food

Factitious disease

· Deliberate underfeeding to generate FTT


	Investigations for organic causes

· FBC

· U+E

· LFT

· TFT

· CRP

· Ferritin

· Immunoglobulins (immune deficiency)

· Anti endomysial; anti-gliandin antibodies and tissue transglutaminase: (coeliac)

· Urine dipstick + MSU (MC+S)

· Stool MC+S

· CXR + sweat test (CF)
	Encouraging a child to eat

Diet:

· 3 meals and 2 snacks each day

· Increase number and variety of foods

· Increase energy density of foods usually offered (add cheese, butter, cream)

· Decrease fluid intake (esp. squash)

Behavioural:

· Regular meal times with rest of family

· Praise when food is eaten

· Never force feed

· Gently encourage eating, avoid conflict


Management:

· Check type, amount and making up of feed. Dietary assessment.

· Observe a feed and infant response. Consider admission to observe responses.

· Assess stool

· Investigations as above.

· Advice on encouraging eating (see above)

· Remind parents that early weaning is about teaching a child to enjoy varied tastes and textures – their milk intake provides sufficient calories so there is no danger of starvation.

· Multi-disciplinary management of social factors: dietician, health visitor, social worker (if appropriate), GP

· Correction / management of organic problem

Make a developmental assessment of the infant and toddler

There are four main areas of development that should be assessed

· Gross motor control

· Fine motor control and vision

· Speech, language and hearing

· Social emotional and behavioural

	Age
	Gross Motor
	Fine motor control, sight
	Speech, lang. & hearing
	Social, emotional and behaviour.

	Newborn
	Limbs flexed, symmetrical posture; marked head lag if pulled up
	Follows face with eyes
	Startles to loud noises
	

	6 wks
	Raises head to 45 degrees (looks up and forward when prone)
	Follows face or moving object by moving head
	
	Responsive smile

	3 mnths
	
	Look at hands a lot (‘hand regard’)
	Vocalises alone and when spoken to. Coos and laughs
	

	4
	
	Reach out for toys
	
	

	6
	Sits without support (rounded back)
	Grasp with palm and fingers; transfer toys hand to hand.
	
	

	7
	
	
	Turns to soft sounds out of sight; dada and mama used indiscriminately
	

	8
	Sits without support (straight back)
	
	
	Puts food in mouth

	9
	Crawling (or bottom shuffling)
	
	
	

	10
	Walks with aid (furniture or parents hand)
	‘pincer grip’
	Dada + mama used discriminately
	Waves bye-bye, plays ‘peek-a-boo’

	12
	Walks unsteadily alone – broad gait, hands apart.
	
	2-3 words other than dada and mama.
	Drinks from a cup

	14
	
	Scribbles with a pencil
	
	

	15
	Walks steadily alone
	
	
	

	18
	
	Can build a tower of three blocks
	10 words, shows four body parts.
	Eats safely with spoon; symbolic play (e.g. ‘teddy drinking’)

	2 yrs
	Kick a ball; hop (by 20 mnts)
	Can build a tower of six blocks
	2-3 or more words used together for simple phrases
	Dry by day; pulls off some clothing

	3 yrs
	
	Can draw a circle or build a bridge with blocks (from a model)
	Constant use of 3-4 word sentences
	Interactive play – takes turns


Note that these are median ages – 50% a significant amount achieving milestone after this are still

within the boundaries of ‘normal’. The different colours mark ‘landmark’ ages.

Recognise delay in speech and in walking

	Gross Motor Milestones
	Median
	Limit
	
	
	

	Pushes up on arms; holds head up
	6 wks
	3 m
	
	
	

	Sits with support

Holds head up

Straight back
	3 m
	6 m
	
	
	

	Sits without support

Arms free to grasp
	6 m
	9 m
	
	
	

	Pulls to stand
	9 m 
	13 m
	
	
	

	Independent standing or walking
	12 m
	18 m
	
	
	


Walking is often delayed if there is a history of bottom shuffling or commando crawling instead of crawling. No speech by 18 months is a red-flag symptom that should result in urgent referral as appropriate.

Examine a child for hearing loss, including distraction testing

Presentations that may indicate hearing loss:

· Delayed speech

· Delayed language acquisition

· Problems with behaviour

Hearing tests are very specialised and referral to an appropriate centre should be made. Hearing can be assessed by distraction testing but this is very hard to do as babies are adept at using non-aural clues (shadows, smell) to fool the test.

Distraction test:

· One person distracts the baby (held on parents lap) with a toy or similar.

· Another person stands behind mother and holds out a noisemaking object at arms length to see if the baby looks towards it. Different volumes and frequencies are used.

Otoscopy should be carried out.

Examine a child for reduced visual acuity and squint

	Visual impairment may present with:

· Lack of eye contact with parents

· Visual inattention

· Random eye movements

· Not smiling responsively after 8 weeks

· Nystagmus

· Squint

· Photophobia

· Loss of red reflex (cataract)

· White reflex in the pupil (retinoblastoma, cataract or retinopathy of newborn) 

Squint (strabismus)

Causes include:

· Refractory error

· Cataract

· Retinoblastoma
	Age

Birth

6 Wks

6 mnts

2 yrs

3 yrs +

5 yrs +
	Appropriate test

Face fixation and following

Preference for patterned objects over plain ones. Red reflex.

Nystagmus when looking at a moving striped target

Reaches well for toys

Can ID pictures of reducing size

Letter matching using single letter charts

Can ID a line of letters on Snellen chart by name or matching


The easiest test for strabismus is the corneal light test:

Ask the child to look at a light (e.g. pen torch) that is a few feet away. The light should appear at the same position in each pupil – if it does not a degree of strabismus has been detected. May fail to detect very fine deviations.

More difficult is the cover test:

Cover one eye with a card or similar – if strabismus is present then the other will move to fix on the object. Repeat with the other eye.

When newborn, visual acuity is only about 6/200. This improves to about 6/60 at three months and reaches adult levels (6/6) at 3 years.

Outline to parents the facilities available for children with learning difficulties

Facilities for children with learning difficulties must include a social worker putting child on register of special needs as part of the usual MDT members.

Outline to parents the facilities available for children with mobility difficulties

Recognise short stature and refer appropriately

Short stature can be determined from plotting the child’s height on a standardised growth chart. 

· Height <2nd centile is suspicious and <0.4th centile warrants referral

· Height measurements that cross several centile lines are an indictor of potential future short stature

These need to be taken into account with other factors e.g. weight and mid-parental height. Referral to a specialist growth unit can be made.

Growth velocity charts are a very good method of determining growth and depend upon at least two measurements at least 6 months apart. Accuracy of these measurements is crucial so this test is rarely done outside specialist growth units.

	Some Causes

	· Low mid-parental ht.

· Cystic fibrosis

· Intrauterine growth retardation (IUGR).

· Familial delay of growth and puberty. 
	Endocrine (rare, usually associated with ( weight)

· Hypothyroidism

· GH deficiency

· Corticosteroid excess
	· Poor nutrition – common

· Psychosocial deprivation

· Down’s syndrome

· Turner’s syndrome

· Noonans’ syndrome

· Russell -silver syndrome


It is also possible to measure proportional stature to see if short stature is attributable to short legs or back (e.g. scoliosis).

· Sitting height: base of spine to top of head

· Subischial leg length: total height – sitting height.

Recognise delayed puberty and discuss the causes and investigation with patients and parents

Main signs of puberty (see Tanner Stages below for details)

	Males

· Testicular enlargement >4 ml

· Pubic hair growth: follows testicular enlargement – usually 10-14 years

· Height spurt: when testicular volume is 12-15 ml after a delay of about 18 months.


	Females

· Breast development: starting at 8.5 – 12.5 yrs

· Pubic hair growth and a rapid growth spurt – almost immediately after breast development

· Menarche – Usually starts around breast dev stage IV – about 2.5 years after onset of puberty – only grows in height about 5 cm after this. 


Other signs of puberty

	Both sexes:

· Acne

· Axillary hair

· Body odour

· Mood changes
	Assessment tests if early / late puberty is suspected:

· Bone age assessment: from hand and wrist X-ray.

· In females – pelvic USS to assess uterine size and thickness of endometrium.


Puberty may roughly be regarded as delayed if onset has not begun by age 14 in females (or primary amenorrhoea by age 16) and 15 in males.

General causes

The most common cause in both sexes is constitutional. Ask about family history.

	Low gonadotrophin secretion
	(gonadotrophin secretion

	Systemic disease

· Cystic fibrosis

· Severe asthma

· Crohns disease

· Organ failure

· Anorexia nervosa

· Starvation

· Excess physical training
	Hypothalamopituitary

· Panhypopituitarism

· Specific gonadotrophin / GH deficiency

· Intracranial tumour (e.g. craniopharyngioma)

· Kallmans syndr ((LHRH)

· Acquired hypothyroidism
	· Chromosomal (klinefelter / turner)

· Steroid hormone enzyme deficiencies

· Acquired gonadal damage (e.g. post surgical, chemo / radiotherapy, trauma, torsion, autoimmune)


Female causes

	Amennhorhea with good secondary sexual dev.

· Haematocolpos

· Vaginal agenesis

· Resistant ovary syndr

· Testicular feminisation
	Amenhorrhea with poor secondary sexual dev.

· Constitutional delay

· Streak ovaries or congenital absence

· Hypothalamic-pituitary
	Signs of virilisation

· Adrenal hyperplasia

· Adrenal tumour

· Ovarian tumour

· Cushings syndrome

· Chromosomal abnorm.


Initial management

· History – esp family history of delayed puberty.

· Clinical examination with speculum

· Hormone levels: TFTs, cortisol, 

· USS / CT of ovaries and adrenals
· Chromosomal tests
Congenital adrenal hyperplasia

· An inability to produce cortisol, and (in 80% of cases), aldosterone

· Usually due to a deficiency in the enzyme 21-hydroxylase

· (cortisol in the foetus lead to (ACTH levels

· This drives overproduction of adrenal androgens

This leads to 2 separate problems

	A salt losing adrenal crisis

In the 80% of males who have 
	


The Tanner Stages of pubertal development
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Pubic hair (both male and female)

· Tanner I -- none (prepubertal state)

· Tanner II -- small amount of long, downy hair with slight pigmentation at the base of the penis and scrotum (males) or on the labia majora (female)

· Tanner III -- hair becomes more coarse and curly, and begins to extend laterally

· Tanner IV -- adult-like hair quality, extending across pubis but sparing medial thighs

· Tanner V -- hair extends to medial surface of the thighs
Genitals (male)

· Tanner I -- prepubertal (testicular volume less than 1.5 mL; small penis)

· Tanner II -- testicular volume between 1.6 and 6 mL; skin on scrotum thins, reddens and enlarges; penis length unchanged

· Tanner III -- testicular volume between 6 and 12 mL; scrotum enlarges further; penis begins to lengthen

· Tanner IV -- testicular volume between 12 and 20 mL; scrotum enlarges further and darkens; penis increases in length and circumference

· Tanner V -- testicular volume greater than 20 mL; adult scrotum and penis
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Breasts (female)

· Tanner I -- no glandular tissue; areola follows the skin contours of the chest (prepubertal)

· Tanner II -- breast bud forms, with small area of surrounding glandular tissue; areola begins to widen

· Tanner III -- breast begins to become more elevated, and extends beyond the borders of the areola, which continues to widen but remains in contour with surrounding breast

· Tanner IV -- increased breast size and elevation; areola and papilla form a secondary mound projecting from the contour of the surrounding breast

· Tanner V -- breast reaches final adult size; areola returns to contour of the surrounding breast, with a projecting central papilla

1.7          Child Psychiatry

Recognise the common presentations of psychiatric disorder in children and distinguish the common causes

Some common presentations to child mental health services  

	· aggression

· oppositionality

· impulsivity

· anti-social behaviours eg. lying, stealing


	· anxiety

· social withdrawal

· depression 

· somatisation

· phobias


http://pediatrics.about.com/gi/dynamic/offsite.htm?site=http://www.aacap.org/publications/factsfam/depressd.htm

recognise the interaction between child and family upon the psychological disorders of childhood

Discuss attachment theory

Condensed from: http://en.wikipedia.org/wiki/Attachment_in_children and associated pages.

Attachment in children deals with the theory of attachment between children and their caregivers.

Attachment theory has led to a new understanding of child development. Children develop different styles of attachment based on experiences and interactions with their caregivers. Four different attachment styles have been identified in children: secure, anxious-ambivalent, anxious-avoidant, and disorganized. Attachment theory has become the dominant theory used today in the study of infant and toddler behavior and in the fields of infant mental health, treatment of children, and related fields.

Attachment Theory and Children

Attachment theory led not only to increased attention to attachments as a psychosocial process, it also led to a new understanding of child development. Freudian theory suggested that as libidinal drives fixed on different objects, former attachments would be broken; failure to break an attachment effectively would constitute a sort of trauma that could lead to later mental illness. Attachment theory, however, suggested that growing children did not break former attachments, but rather learned to become more active (or sovereign) within previously established attachments, and added new attachments, which did not necessarily require a break with (and are not necessarily substitutes for) previous attachments.

Attachment styles in children

On the basis of their behaviours, the children can be categorized into four groups. Each of these groups reflects a different kind of attachment relationship with the mother. (It should be noted that Bowlby believed that mothers were the primary attachment figure in children's lives, but subsequent research has confirmed that children form attachments to both their mothers and their fathers.

The most researched method for assessing an infant or toddler's style of attachment with a care giver is the Strange Situation Protocol, developed by Mary Ainsworth. Modern studies use a variety of standardized interviews, questionnaires, and tests to identify attachment styles.

Secure attachment

A child who is securely attached to its parent will explore freely while the parent is present, will engage with strangers, will be visibly upset when the parent departs, and happy to see the parent return.

Securely attached children are best able to explore when they have the knowledge of a secure base to return to in times of need (also known as "rapprochement", meaning in French "bring together"). When assistance is given, this bolsters the sense of security and also, assuming the parent's assistance is helpful, educates the child in how to cope with the same problem in the future. Therefore, secure attachment can be seen as the most adaptive attachment style. According to some psychological researchers, a child becomes securely attached when the parent is available and able to meet the needs of the child in a responsive and appropriate manner. Others have pointed out that there are also other determinants of the child's attachment, and that behavior of the parent may in turn be influenced by the child's behavior.

Anxious-resistant insecure attachment

A child with an anxious-resistant attachment style is anxious of exploration and of strangers, even when the parent is present. When the mother departs, the child is extremely distressed. The child will be ambivalent when she returns - seeking to remain close to the parent but resentful, and also resistant when the parent initiates attention.

According to some psychological researchers, this style develops from a parenting style which is engaged but on the parent's own terms. That is, sometimes the child's needs are ignored until some other activity is completed and that attention is sometimes given to the child more through the needs of the parent than from the child's initiation.

Anxious-avoidant insecure attachment

A child with an anxious-avoidant attachment style will avoid or ignore the parent - showing little emotion when the parent departs or returns. The child will not explore very much regardless of who is there. Strangers will not be treated much differently from the parent. There is not much emotional range displayed regardless of who is in the room or if it is empty.

This style of attachment develops from a parenting style which is more disengaged. The child's needs are frequently not met and the child comes to believe that communication of needs has no influence on the parent.

Disorganized attachment

A fourth category termed disorganized attachment is actually the lack of a coherent style or pattern for coping. While ambivalent and avoidant styles are not totally effective, they are strategies for dealing with the world. Children with disorganized attachment experienced their caregivers as either frightened or frightening. Human interactions are experienced as erratic, thus children cannot form a coherent interactive template. If the child uses the caregiver as a mirror to understand the self, the disorganized child is looking into a mirror broken into a thousand pieces. It is more severe than learned helplessness as it is the model of the self rather than of a situation.

This was not one of Ainsworth's initial three categories, but identified by Mary Main in subsequent research.

Background box: Learned Helplessness

Learned helplessness is a psychological condition where a human or animal has learned that it is helpless. It feels that it has no control over its situation and that whatever it does is futile. As a result it will stay passive when the situation is unpleasant or harmful.

Attachment and Treatment

Attachment theory has become the dominant theory used today in the study of infant and toddler behavior and in the fields of infant mental health, treatment of children, and related fields. Several evidence-based and effective treatments are based on attachment theory including Theraplay and Dyadic Developmental Psychotherapy. In fact nearly all treatments for children with trauma and attachment difficulties are based on attachment theory today. Nearly all mainstream programs for the prevention and treatment of disorders of attachment attachment disorder use attachment theory. 

Dyadic developmental psychotherapy is an evidence-based treatment approach for the treatment of attachment disorder and reactive attachment disorder. The treatment is based on sound clinical principles and uses methods, techniques, and approaches that have strong empirical evidence, such as relationship and unconditional positive regard. Children who have experienced pervasive and extensive trauma, neglect, loss, and/or other dysregulating experiences can benefit from this treatment. Dyadic Developmental Psychotherapy is based on principles derived from Attachment theory and Research. The treatment meets the standards of the American Professional Society on Child Abuse, The American Academy of Child Psychiatry, American Psychological Association, American Psychiatric Association, National Association of Social Workers, and various other groups' standards for the evaluation and treatment of children and adolescents. This is a non-coercive treatment. Various organizations have adopted standards against the use of coercive interventions and most recognized professional organizations have been unanimous in recommending against the use of coercive treatments.

Theraplay is a therapeutic approach that utilizes elements of play therapy and that has intention of helping parents and children build better attachment relationships through attachment-based play. It was developed in 1967 in Chicago by Ann M. Jernberg. The therapeutic efficacy of Theraplay has not yet been proven scientifically because there have not been any outcome studies yet undertaken or published.
Recognise the common disorders of childhood psychological development

	Early Childhood

· Meal Refusal

· Sleep related problems

· Defiance / tantrums

· Breath holding

· Aggressive behaviour

· Autism
	Middle Childhood

· Enuresis (see 1.11.4)

· Encopresis

· Recurrant abdo pain ( )

· Tics

· Hyperactivity

· Antisocial behaviour

· Anxiety

· School refusal (1.7.7)

· Educational underachievement
	Adolescence

· Anorexia nervosa

· Chronic fatigue

· Depression

· Self-harm

· Substance abuse

· Schizophrenia is not common but important and may develop during this period


Meal Refusal

A common problem – the important thing to do is to find out why the parent is worried

	Worried about lack of discipline

· Take a history of causese below

· Encourage non-confrontational approach

· Develop a relaxed atmosphere

· Use favourite foods as a reward
	Worried about lack of nutrition

· Measure Ht + Wt centiles and reassure appropriately – it is unlikely that here will be a problem.




Some potential causes:

· Children often prefer a day of snacks to far apart bigger meals. How many snacks are being consumed? Snack can be healthy too.

· Mealtime may change day-to-day meaning child has no expectations and may be variably hungry.

· Mealtime may lack variety – the child may be bored by what is on offer.

· Meal portions may simply be too big.

· There may be a history of forced feeding

Difficulty getting to sleep

· A common problem – the child cannot settle upon going to bed

· Associated factors include

· A long afternoon nap

· Allowing a child to get up late after not getting to sleep til late night before

· Interrupting play to send child to bed with no warning

· Bedroom used as a punishment place

· Quiet, dark environment

· Attachment figure not present

· Some ways to tackle the problem

· Reinforce that it’s not the childs ‘fault’. No-one can go to sleep ‘to order’.

· Cut down nap times and enforce wake-up times

· Give warning about half an hour before bed and use a wind-down activity if play has been active before this (e.g. a short video)

· Put child into bed and return after an agreed upon amount of minutes to check on them - but leave before they sleep – they need to get used to sleeping without an adult.

· Use a nightlight / story cassette to provide some light and noise

Waking at night

· Often comorbid with difficulty getting to sleep. Treat the latter first.

· Factors include

· Separation anxiety

· Darker, quieter environment than child is used to.

· Use of a nightlight may help

· Parents should take it in turns night by night to attend child so at least one of them gets quality of sleep.

· Medication may be used to give parents respite so they can handle the problem appropriately.

Nightmares

· Common – reassurance is usually all that is required

· Refer if very frequent or if similarity of themes suggests morbid obsession

Night terrors

· Starts about 1.5 hours after going to sleep

· Child sits up in bed with open eyes

· If roused, cannot remember dream

· Can break cycle by timing onset and waking 15 mins before for about a week.

Recognise the impact on children of physical/mental illnesses in a parent

Recognise the psychological aspects of chronic physical illness in children 

Discuss school refusal with a child and its parents

School refusal

· Incidence: 1-3% per school year. 30% will have more than one episode.
· Peak onset: When changing from school to school (e.g. junior to secondary); when coming back from a holiday or starting a new year.

The three main presentations

Wants to go but ‘cannot’

· Separation anxiety
· Depression
· Worry about a parent at home (sickness, substance abuse, domestic abuse)
· Some authorities describe this as the only ‘true’ school refusal. By this definition, the incidence is less than described above.
Fear of an event / situation at school

· Bullying
· Fear of a teacher
· Poor academic performance
Preference for an out of school activity

· Seeing friends

· Substance abuse
· Conduct disorder
Factors involved in school refusal

Psychological health

· 75%of school refusers exhibit an anxiety disorder

· Depression

· Agoraphobia

· Social phobia

· Emerging schizophrenia, major depression, bipolar or OCD

· Substance abuse

Physical health

· Medications

· Asthma

· Epilepsy

· Diabetes

· Cystic fibrosis

· Hypothyroidism

· Chronic fatigue

· Other Chronic illness

Situational anxiety

· Problems at home

· Loss (death, divorce etc.)
· Bullying 
· Clash of personalities with teacher
· Poor performance
Learning difficulty

Initial management

· Reassure parents as to medical safety of a return to school

· Advise parents that return to school may be slow

· Advise parents that the following are useful approaches

· Do not punish failure to return for a whole day

· Reward any small step e.g. going to the gates or for a single lesson

· Put a supportive note or similar in the child’s lunchbox

· Arrange a time with the school when the child can call parents on mobile

· Explain the situation to the child matter-of-factly

· Refer to specialist if in doubt about families ability to deal with problem

Recognise the social and emotional issues in adolescents with chronic illness

1.8 Respiratory Disease

Recognise the common causes of breathlessness at different ages

ASTHMA

Asthma is diagnosed in more than one in five under-fives. But what is called asthma in early childhood is not just one disease – it’s various disorders that have similar symptoms. Some of these symptoms might be:

· shortness of breath

· wheezing and tightness in the chest

· coughing

We don’t know what causes asthma, although a variety of things can trigger it.

The role of allergens

An allergen is something that can trigger an allergic response; pet hair or dust mites, for example. Allergens set off a chain reaction that results in the release of toxins in your airways. This produces inflammation, which in turn produces excess mucus. This makes the airways narrower, which makes it hard to breathe.

In more serious cases, full-blown asthmatic attacks can happen.

Ask your doctor or practice nurse about any help your child may need.

How asthma is treated

Asthma in childhood may lead to permanent scarring and narrowing of the airways. However, proper treatment means that most people with asthma lead completely normal lives. Many treatments are available usually involving inhalers (‘puffers’), used with a spacer. Talk over your child’s specific problem with your doctor.

Sometimes children with asthma wake at night coughing while others are more wheezy during the day. These may be signs that your child needs more treatment. If so, see your doctor.

[TOP]
CHRONIC LUNG DISEASE OF THE NEWBORN (CLDN)

This condition is also known as ‘chronic lung disease of prematurity’ or ‘bronchopulmonary dysplasia’ (BPD). It particularly affects premature babies who need oxygen or artificial ventilation early in their life. This damages the baby’s airways and lungs and causes breathlessness and an on-going need for oxygen.

Many of these babies will go home on continuous oxygen therapy. It is important to protect babies with CLDN from viral infections as far as possible in infancy. You can do this by immunisation and by avoiding places where infected children and adults are likely to be.

In general, the breathlessness and need for oxygen get better with time. Few of these babies continue to need oxygen after the first one to two years. Children who have had CLDN are more likely to be chesty and wheezy in their pre-school years, and their lung function is abnormal. But this doesn’t usually cause major problems in later childhood.

[TOP]
CYSTS

Cysts are not very common. In early pregnancy, a small part of the lung may develop wrongly. This can lead to cysts forming. In most cases they shrink as the child grows in the womb, and the baby is born healthy. Sometimes, though, an operation is needed to remove them. Most infants recover well.

[TOP]
RESPIRATORY SYNCYTIAL VIRUS (RSV)

RSV is a very common virus that causes mild cold-like symptoms. Most of us with a healthy immune system will not be harmed. But premature babies or young children who have a pre-existing lung condition are at high risk of becoming unwell, often seriously, from RSV. Also at risk are babies with heart disease, immune problems and those with cystic fibrosis.

Most RSV infections happen between October and March. The early symptoms are usually:

· a runny nose

· mild fever

· sore throat

· mild cough

· blocked nose

· ear infection

After three to five days the symptoms may get worse if the virus spreads to the lungs and can then include:

· breathlessness

· rapid breathing

· wheezing

· a strong cough

If your baby has a cold which appears to be getting worse, or if you have any questions regarding your baby’s condition, ask your doctor for advice.

RSV is thought to be mainly spread by physical contact. The virus can survive for several hours on toys, work surfaces and on used tissues. It can also be passed on by an infected person coughing and sneezing. Frequent hand washing is very important to stop the spread of RSV. So is throwing away used tissues, and washing toys which have been used by children with colds. It is important not to expose your baby to cigarette smoke.

Some babies with RSV have chesty problems throughout their childhood. It’s estimated that 30 per cent of the babies admitted to hospital with RSV will still have wheezing episodes 10 years later.

[TOP]
BRONCHIOLITIS

RSV is the commonest cause of a condition called bronchiolitis - inflammation and obstruction of the lung’s tiniest airways.

In the autumn and winter months, viral bronchiolitis is a common childhood illness. Bronchiolitis may be a particular problem in children whose lungs have not developed normally. The most common cause of this in the first year of life is a viral infection (like RSV).

Symptoms to look out for include:

· your baby developing a cold that does not settle down

· breathing difficulties

· wheezing

Most babies get better without treatment but some need to go to hospital.

[TOP]
CYSTIC FIBROSIS (CF)

Cystic fibrosis happens when babies inherit faulty genes from their parents. It mainly affects the lungs and digestive system. Thick mucus accumulates in the lungs, making it difficult to clear the airways. This leads to infection and inflammation, which damage the delicate lung tissue and reduce lung function. Respiratory failure is the biggest cause of death in CF patients.

How will CF affect my child?

The most obvious feature is a persistent cough. Many children with CF also have wheezing when their chests are very congested. This can be a problem, as a severe attack can lead to coughing up mucus and vomiting. Children with CF may not be able to digest their food properly, they can suffer with diarrhoea and may not put on weight.

How is it treated?

Treatment for people with CF has improved greatly in recent years. Specific treatments depend on your child’s particular condition but often involve:

· physiotherapy

· medicines (including antibiotics)

· vitamins and food supplements

· exercise

What does the future hold for young people with CF?

Better treatment has helped people with CF live longer. In 1969, half of all people with CF lived until the age of 14; by 1996, this had risen to 31. Most children born recently with CF will be living well into their 40s. This is very encouraging. It is also hoped that a cure may be found within the next 10 to 20 years.
Diagnose asthma in the school age child

Asthma is a clinical diagnosis

· Wheeze

· Recurrent non-productive cough (especially nocturnal and exercise induced)

· Prolonged ‘viral illnesses’

· Breathlessness
· Trigger factors
· Signs of atopy – eczema / hayfever (the most obvious sign of the latter is the child who continuously wipes his or her nose during the appropriate season)
Suggestive historical factors

· Eczema in first year of life

· Maternal asthma

· Maternal smoking
Clinical examination is likely to be normal when the child is not having an attack but look for signs of pectus carinatum.

The only investigations of value are:

· PEFR: to establish a normal baseline (children 5+ should be capable of this)

· Chest X-ray: to exclude congenital defect in the very young.

Differentials to consider

	· Cystic fibrosis

· Foreign body

· Ciliary dyskinesias
	· Recurrent aspiration

· Immune dysfunction
	· Chronic lung disease

· Vascular / other congenital abnormalities


Measure the peak flow and instruct the older child in the technique

· Slide indicator to base of meter.

· Patient stands or sits up straight with chin slightly upwards.

· Patient takes in deep breath.

· Places mouthpiece in mouth and seals lips around it.

· Blows out as hard and fast as possible (one quick blow).

· Repeat process 2 more times.

· Select highest number of the 3 efforts.

· Record this number on a peak flow diary or on a graph

Discuss with parents and older children the causes and management of asthma including the avoidance of exacerbating social factors

Up to 10 doses of MDI can be given before presentation to A+E necessary

A+E management

· Salbutamol / terbutaline 2.5 mg (<7 yr) or 5ml in 5ml saline with oxygen at 8L per min. (2 agonists can be run one after another if needed without limit.

· IV Hydrocortisone if 2+ doses of (2 agonist needed. 4mg / kg stat + 2 mg / kg / hr infusion

· IV aminophyline 6 mg / kg given over 20 mins.

Instruct parents and children in the use of appropriate inhaler devices

The type of inhaler prescribed should be suited to the childs age:

	· <2 years
	Metered dose inhaler + spacer + soft face mask

	· 2-4 years
	Metered dose inhaler + spacer

	· 4-10 years
	Dry-powder inhaler or MDI + spacer

	· 10+ years
	MDI after appropriate instruction
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Using an MDI + spacer

· Shake the MDI before using

· ‘Charge’ the spacer by giving a single activation of the MDI

· Allow the child to take 4-5 breaths from the spacer

· Repeat – ideally 1-2 minutes later.

· Wash the spacer in a mild soap solution and allow to drip dry between uses. Keeps efficiency high.
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Using an MDI without a spacer

· Shake the MDI before using

· Child should stand (to make max use of diaphragm) and tilt jaw slightly upwards.

· Child exhales and places MDI mouthpiece two finger withdths from open mouth (or can put mouthpiece between closed lips)

· Press the MDI activator at the same time as inspiring slowly (like sipping hot soup)

· Hold the inspired breath for 5-10 seconds

· Repeat – ideally 1-2 minutes later

Using a DPI

· Do not shake the DPI before using

· Child should stand (to make max use of diaphragm) and hold DPI level so powder does not fall out. 

· Child exhales without blowing into DPI.

· Places DPI mouthpiece mouthpiece between closed lips

· Inspire

· Hold the inspired breath for 5-10 seconds

· Repeat – ideally 1-2 minutes later

· Store in a cool, dry place so the powder remains dry.

· Do not open a medication packet until needed.

Give advice to parents on the management of upper respiratory tract infections

	
	Features
	Management

	Common cold (coryza)
	Nasal discharge

Nasal blockage

? fever

? poor feeding (blocked up nose)
	Self limiting – reassurance

Feed more frequently to keep intake at normal levels.

Paracetamol / ibuprofen for fever / pain

Other OTC remedies of no value

Seek further advice if: barking cough, noisy breathing or SOB

	Sore throat (pharyngitis)
	? Food refusal

Pharynx & soft palate inflamed.

LN enlarged & tender.
	Paracetamol / ibuprofen

If marked enlarged tonsils or systemically unwell, penicillin or erythromycin 10d.

	Tonsillitis (pharyngitis)

Most commonly EBV / Strep
	Intense inflamation of tonsils

Often with purulent exudate
	Throat culture for strep

Antibiotics if positive

	Acute otitis media
	Pain in ear / pulling on ear

Fever

Red / bulging tympanic membrane with loss of light reflection
	Amoxicillin / augmentin 7d

Paracetamol

GP follow-up

	Sinusitis

Frontal sinus uncommon in 1st decade as this sinus does not develop until late childhood.
	Pain , swelling & tenderness over cheek
	Antibiotics

Analgesia

	Croup / epiglottitis
	
	See below


Recognise acute and chronic stridor and refer appropriately

Stridor

· Rasping sound heard primarily on inspiration

· A sign of upper airway obstruction

· Always a symptom needing close attention

May be found with:

· Hoarsness (inflammation of vocal cords)

· A ‘barking’ cough

· Variable dyspnoea

Clinical assessment of airway obstruction:

Do not examine the throat – may precipitate total upper airways obstruction!

· Degree of sternal and subcostal recession

· RR (respiratory rate)

· HR (heart rate)

· Increasing agitation

· Central and peripheral capillary refill times

· Central cyanosis

Establish SATS as soon as possible

Management of acute airways obstruction:

· Do not examine airway as may precipitate respiratory failure

· Do not send for x-rays or cannulate

· Keep quiet in parents lap

· High flow oxygen through paediatric face mask

· O2 sats if child tolerates

· Nebulised adrenaline 5m of 1:10,000 given with oxygen

Referral to senior

· Anesthetist, ENT surgeon and paediatrician: if marked recession, exhaustion, confusion or cyanosis

· Paediatrician ASAP: if stridor / recession at rest

· Paediatricial (non urgent): if stridor on exertion only or barking cough.

The most important consideration when generating a paediatric differential is to establish whether the presentation is acute or chronic.

	Acute Stridor
	Age
	Features

	Laryngotracheobronchitis

‘Croup’
	6m-6y
	Barking cough; worse at night; low fever; coryza; hoarsness

	Foreign body aspiration
	1-2y
	Coughing or choking before onset of stridor.

May present with collapse

	Bacterial tracheitis
	<3y
	Follows viral infection (e.g. croup)

	Retropharyngeal abscess
	<6y
	High fevers, difficulty swallowing, refusal to feed, sore throat, hyperextension of the neck, and respiratory distress. Often follows bacterial pharyngitis.

	Peritonsillar abscess
	Adolesc + pread
	Severe throat pain, trismus, and trouble swallowing or speaking

	Allergic reaction
	Any
	· Within 30 minutes of an adverse exposure.

· Hoarseness and inspiratory stridor 

· May be accompanied by symptoms (eg, dysphagia, nasal congestion, itching eyes, sneezing, wheezing) that indicate the involvement of other organs.

	Epiglottitis
	2-7y
	· Life threatening emergency due to airway obstruction

· H. influenzae type b

· Intense swelling of epiglottis and surrounding tissues

· Septicaemia

· Sudden onset with high fever and minimal cough
· Severe pain: reluctant to speak or swallow (dribbles saliva)

· Sits immobile, upright and with open mouth to maximise airway

See table 1 for differences to croup


	Croup vs Epiglottitis
	Croup
	Epiglottitis

	
	
	

	Appearance
	Unwell
	Toxic, very ill

	Drooling saliva
	No
	Yes (problems swallowing)

	Cough
	Severe, barking
	Absent or slight

	Stridor
	Harsh, rasping
	Soft, whispering

	Voice, cry
	Hoarse
	Muffled, reluctant to speak

	Fever
	<38.5
	>38.5

	
	
	

	Onset
	Over days
	Over hours

	Preceeding coryza
	Yes (viral)
	No (bacterial)

	Able to drink
	Yes
	No


	Chronic Stridor
	Age
	Features

	Laryngomalacia (floppy larynx)
	6m-2y
	· Stridor may be exacerbated by crying or feeding. 

· Placing the patient in a prone position with the head up improves the stridor; 

· Supine position worsens the stridor.

	Recurrent / spasmodic croup (common)
	
	· Barking cough and stridor at night

· No preceding resp tract symptoms

· Hyperreactivity

	Adenotonsillar hypertrophy


	
	· The adenoids and tonsils are enlarged – this is more common in the obese as these organs rest upon fat pads.

· Can make chewy food hard to eat and lead to FTT
· Presents with snoring (non-specific, 40% of babies snore anyway) and obstructive sleep apnoea
· The latter may lead to nightmares, enuresis and choking

· These in turn may lead to tiredness

· Overnight SATS may be useful.

	Subglottic stenosis
	
	· Inspiratory or biphasic stridor – may be misdiagnosed as asthma

	Vocal cord dysfunction
	
	· Patients with unilateral paralysis present with a weak cry and biphasic stridor that is louder when awake and improves when lying with the affected side down. 

· Bilateral vocal cord paralysis is a more serious entity. Patients usually present with aphonia and a high-pitched biphasic stridor that may progress to severe respiratory distress.

	Tracheomalacia
	<3y
	· The most common cause of expiratory stridor

	Tracheal stenosis
	<1y
	· Noisy breathing, intercostal retractions, and a prolonged expiratory phase


Do not forget trauma (e.g. smoke inhalation, foreign body) as a cause.

Laryngomalacia

Laryngomalacia is the most common cause of inspiratory stridor in the neonatal period and early infancy and accounts for up to 75% of all cases of stridor. Stridor may be exacerbated by crying or feeding. Placing the patient in a prone position with the head up improves the stridor; supine position worsens the stridor. Laryngomalacia is usually benign and self-limiting and improves as the child reaches age 1 year. If significant obstruction or lack of weight gain is present, surgical correction or supraglottoplasty may be considered if tight mucosal bands are present holding the epiglottis close to the true vocal cords or redundant mucosa is observed overlying the arytenoids.
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Clinical presentation
The most common symptoms of laryngomalacia include noisy respiration and inspiratory stridor that is accentuated by being in the supine position, feeding, and agitation and that is relieved by neck extension and prone positioning. Phonation is characteristically normal. Symptoms are usually absent at birth, begin within the first few weeks of life, increase over symptoms increase in severity during the first 8 months, reach a maximum at 9-12 months, and then resolve by 18-24 months of life. Less commonly, the child may experience feeding difficulties; however, failure to thrive is rare. Respiratory distress and cyanosis are rare.

On examination, the child with laryngomalacia is usually within the normal range of growth, appears healthy, and does not exhibit signs of respiratory distress (nasal flaring, supraclavicular or intercostal indrawing, cyanosis). The cry is normal and strong. Head and neck examination findings are usually normal. Flexible endoscopy may reveal several characteristic abnormalities, including the following:

· Elongation and lateral extension of the epiglottis (omega shaped) that falls posteroinferiorly on inspiration

· Redundant bulky arytenoids that prolapse anteromedially on inspiration

· Shortening of the aryepiglottic folds, which results in tethering of the arytenoids to the epiglottis

· Inward collapse of the aryepiglottic folds (cuneiform cartilages) on inspiration

· Expiration resulting in expulsion of these supraglottic structures with unimpeded flow of air

· Visualization of the vocal folds, which have normal structure and function in patients with laryngomalacia

Diagnosis
The classic history and endoscopic examination usually suffice to establish a diagnosis of laryngomalacia. Radiographic studies may suggest a diagnosis of laryngomalacia and can exclude anomalies with similar presentation (eg, tracheomalacia, innominate artery compression, vascular rings of the trachea) and other causes of stridor. Inspiratory plain films of the neck may show inferior and medial displacement of the epiglottis and arytenoids. Fluoroscopy may reveal supraglottic collapse and hypopharyngeal dilatation. Rigid bronchoscopy (under general anesthesia) should be performed when the child is experiencing respiratory distress or there is suggestion of coexisting anomalies on radiologic imaging.

Management
Most cases of laryngomalacia can be managed by observation, ensuring that respiratory and feeding difficulties do not develop. 

Complications
Laryngomalacia is generally a self-resolving condition. Complications in rare cases include chest deformities, cyanotic attacks, obstructive apnea, pulmonary hypertension, right heart failure, and failure to thrive.

Other conditions:

Congenital subglottic stenosis occurs when an incomplete canalization of the subglottis and cricoid rings causes a narrowing of the subglottic lumen. Acquired stenosis is most commonly caused by prolonged intubation.

Vocal cord dysfunction is probably the second most common cause of stridor in infants. Unilateral vocal cord paralysis can be congenital or secondary to trauma at birth or time of cardiac or intrathoracic surgery. It has been reported secondary to ligation of patent ductus arteriosus (PDA), the left vocal cord being the more commonly affected. It is usually associated with CNS abnormalities, such as Arnold-Chiari malformation or increased intracranial pressure. Vocal fold paralysis in infants usually resolves within 24 months.

Laryngeal dyskinesia, exercise-induced laryngomalacia, and paradoxical vocal fold motion are other neuromuscular disorders that may be considered.

Laryngeal webs are caused by an incomplete recanalization of the laryngeal lumen during embryogenesis. Most (75%) are in the glottic area. Infants with laryngeal webs have a weak cry and biphasic stridor.

Laryngeal cysts are a less frequent cause of stridor. They are usually found in the supraglottic region in the epiglottic folds. Patients may present with stridor, hoarse voice, or aphonia, or cysts may cause obstruction of airway lumen if they are very large.

Laryngeal hemangiomas (glottic or subglottic) are very rare, and half of them are accompanied by cutaneous hemangiomas in the head and neck. Patients usually present with inspiratory or biphasic stridor that may worsen as the hemangioma enlarges. Hemangiomas usually regress by age 12-18 months, and surgical or medical intervention is based on severity of symptoms. Treatment options consist of oral steroids, intralesion steroids, laser therapy with carbon dioxide or potassium-titanyl-phosphate (KTP) lasers, or resection.

Laryngeal papillomas occur secondary to vertical transmission of the human papilloma virus in maternal condylomata or infected vaginal cells to the pharynx or larynx of the infant during the birth process.

Tracheomalacia is the most common cause of expiratory stridor. It is caused by a defect on the cartilage resulting in the loss of rigidity necessary to maintain the tracheal lumen patent or by an extrinsic compression of the trachea.

Tracheal stenosis can be congenital or secondary to extrinsic compression. Congenital stenosis is usually related to complete tracheal rings, is characterized by a persistent stridor, and requires surgery based on severity of symptoms. The most common extrinsic causes of stenosis include vascular rings, slings, and a double aortic arch that encircles the trachea and esophagus. Pulmonary artery slings are also associated with complete tracheal rings. External compression can also result in tracheomalacia. Patients usually present during the first year of life with noisy breathing, intercostal retractions, and a prolonged expiratory phase.

Choanal atresia is the most common congenital anomaly of the nose that is noted in infants. Patients with unilateral choanal atresia may be asymptomatic. Patients with the bilateral condition may present with episodes of apnea or cyanosis that are aggravated with feeding. Diagnosis can be made at bedside by attempting to pass a plastic catheter through the nose. The characteristic sound is usually more of stertor than stridor.
Recognise the likelihood of lower respiratory infection

Remember: stridor is a sign of UPPER airways obstruction.

	Bronchitis

· Cough (up to 2 weeks)

· Fever

· Wheeze  / crackle

Whooping Cough

· Paroxysmal or spasmodic cough followed by characteristic inspiratory whoop (up to 10-12 wks duration)

· Worse at night

· May end in vomiting
	Bronchiolitis

· Commonest severe resp infection 0-12m

· Dry, sharp cough

· Increasing breathlessness

· Tachypnoea

· Recession or other signs of increased work

· Hyperinflation

· Wheeze / crackles

· Tachycardia

· Preceding coryza

· Feeding difficulty
	Pneumonia

· Fever

· Cough

· Dyspnoea

· Increased resp rate

· NO recession or other signs of increased work of breathing.

· Lethargy

· Follows URTI

· Expiratory grunting

· Classical signs of effusion may be absent -X-ray.


Recognise the presentations of cystic fibrosis in infancy, childhood and adolescence

Cystic fibrosis

· Defect in CFTR gene (cystic fibrosis transmembrane regulator)

· Codes for a Cl- channel blocker

· Affects epithelial cells of exocrine glands of pancreas and respiratory tract.

· Pancreatic enzyme insufficiency

Presents with:

	Infants
	Childhood
	Adolescence

	· Meconium ileus

· Prolonged neonatal jaundice

· Failure to thrive from birth

· Recurrent / persistent chest infections

· Malabsorption / steatorrhoea
	· Bronchiectasis

· Rectal prolapse

· Nasal polyp

· Sinusitis
	· DM (often type II)

· Cirrhosis & portal hypertension

· Distal intestinal obstruction

· Pneumothorax

· Recurrent haemoptysis

· Aspergillosis

· Sterility (all males)

· Psychological problems
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May present in neonates with 

· Vomiting

· Abdominal distension

· Failure to pass meconium in first few days

1.9         Cardiovascular Disease

Measure the blood pressure in infancy, childhood and adolescence

Important points are:

· Make sure the cuff is the correct size – too small will overestimate BP. The cuff should cover at least 2/3rds of the upper arm.

· You turn down the starting pressure if using an automated BP machine – as a nurse how to do this.

Recognise the possibility of cyanotic and acyanotic cardiac disease at different ages 

	
	Age
	Presents with

	Ventricular septal defect (VSD) - small
	Any*
	Nothing!*
	RCI*

	Ventricular septal defect (VSD) - large
	Any*
	Nothing!*
	CCF*

	Atrial septal defect
	Any*
	Nothing!*
	RCI*

	Patent ductus arteriosus (PDA)
	Any*
	Nothing!*
	CCF*

	Atrioventricular septal defect (AVSD)**
	Birth**
	FTT
	CCF

	Pulmonary stenosis (PS)
	
	
	

	Aortic stenosis (AS)
	
	
	

	Coarctation of the Aorta (CoA)
	
	
	

	Transposition of great arteries - VSD
	Neonate
	Cyanosis
	

	Transposition of great arteries + VSD
	Neonate
	Cyanosis
	CCF

	Total anomalous pulmonary ven. Drainage (TAPVD)
	Neonate
	Cyanosis
	CCF

	Hypoplastic right heart
	Neonate
	Cyanosis
	CCF

	Pulmonary atresia (PA) ± VSD
	Neonate
	Cyanosis
	

	Tricuspid atresia (TA)
	Neonate
	Cyanosis
	

	Unobstructed TAPVD
	Infant
	Cyanosis
	CCF

	Tetralogy of Fallot
	Infant
	Cyanosis
	


RCI = recurrent chest infections; FTT = failure to thrive; CCF = congestive cardiac failure

*= dependent upon size of the defect

**AVSD is looked for at birth and usually diagnosed early if baby has Down’s syndrome.

	Murmurs
	Timing
	Loudest
	Radiates
	Sounds

	Ventricular septal defect (VSD)
	ES, PS
	LLSE 2-6
	
	(P2, S3

	Atrial septal defect
	ES

Dia
	Pulm

Tricusp
	
	Fixed split H2

	Patent ductus arteriosus (PDA)
	Continuous
	
	
	

	Atrioventricular septal defect (AVSD)
	PS
	LSE
	
	

	Pulmonary stenosis (PS)
	ES
	Pulm
	Back1
	Click

	Aortic stenosis (AS)
	ES
	Aort.
	Neck2
	


ES = ejection systolic; PS = pansystolic; Dia = diastolic; (L)LSE = (lower) left sternal edge

1: as an aid to memory, remember that the lungs (pulmonary) extend more to the back.

2: as an aid to memory, remember that some vessels from aorta pass through the neck.
Provide a basic explanation to patients about these conditions

1.10        Gastrointestinal Disease

Recognise the common causes of feeding difficulty and initiate management 

premature

congenital defects such as cleft palate and neuromusc disorders preventing feeding

chronic lung probs or anything that will make the baby breathless e.g. heart failure

sepsis. Infection

reflex problems eg in cerebral palsy, meningitis you may lose sucking reflex

neonatal hypoglycaemia can cause baby to not want to feed

jaundice can make a baby off its food

as baby gets older ‘bottles and battles’ – weaning probs
Discuss feeding difficulties with parents

Recognise dehydration and the associated biochemical changes 

	History:

· Diarrhoea

· Vomiting

· Temperature
	Ask about:

· How much fluid have they taken recently

· How much urine (( output may be a sign of dehydration) – a good question is ‘how many wet nappies in the last 12 hrs?’


Signs of dehydration include

	Mild: 1 or two of these
	Severe: several of these

	· Sunken orbit – if unsure, ask the parent – they are familiar with the child when well.

· Sunken fontanelle – remember there may be ‘swelling’ here if the child is crying.

· Dry mucous membranes
	· Increased skin turgor

· Sunken orbit

· Sunken fontanelle

· Dry mucous membranes

· (HR, (RR, (capillary refill time; (temp


The other way of categorising dehydration is by percentage of dehydration:

	Dehydration
	Signs

	<5%
	Dry membranes, slight oliguria

	5-10%
	Unwell. Apathy, Tachypnoea, oliguria, sunken eyes & fontanelle, ( skin elasticity 

	10-§5%
	Shocked. Tachycardia and vasoconstriction

	>15%
	Moribund


Lethargy: a child who is just ‘lying around’ especially in an unfamiliar environment such as hospital is probably not well – dehydration is one cause to exclude.

Weight loss: loss of weight is a good indicator of dehydration – ask if the child has been weighed recently and compare to current weight.

	Causes include:
	

	· Gastroenteritis – the most common
	

	· Urinary tract infection
	

	· Pyloric stenosis – projectile vomiting at about 6 weeks
	}
	Not common but very important

	· Diabetic ketoacidosis
	
	

	· Intussusception
	
	


Recognise the common causes of vomiting in infancy, childhood and adolescence and initiate management

Vomiting is the forceful ejection of gastric contents and is a common problem. Usually benign and often caused by feeding disorder or mild GORD / gastritis.

Exclude serious cause if vomiting prolonged, bilious or if child is systemically unwell.

Medical Problems:

· Gastroesophageal reflux / GORD

· Gastroenteritis

· Feeding problems

· Infection (resp, UTI, meningitis, otitis media)

· Dietary protein intolerance (cows milk)

· Peptic ulceration

· H. pylori infection

· Migraine

· Small bowel obstruction (meconium plug, meconium ileus)

Surgical Problems:

· Pyloric stenosis

· Cleft palate (breast feeding may be easier than bottle feeding).

· Oesophageal atresia

· Small bowel obstruction (atresia or stenosis; malrotation & volvulus)

· Large bowel obstruction (rectal atresia; Hirschsprung’s disease – absence of myenteric nerve plexus in rectum, possibly extending along colon)

· Intussusception.

· Exomphalos (protrusion of bowel through umbilicus)

· Gastroschisis (protrusion of bowel through abdo wall periumbilically)

· Foreign body (bezoar).

History:

Bile in vomit: obstruction below ampula vater

Blood in vomit: oesophagitis; peptic ulcer; oral/nasal bleeding

Projectile vomiting: pyloric stenosis if in first few weeks

Examination:

Abdominal distension: suggests obstruction

ENT: otitis, oral / nasal bleeding

Signs of infection

Signs of dehydration

Investigations:

AXR, USS abdo

Recognise the common causes of acute and chronic diarrhoea in infancy, childhood and adolescence and initiate management

Acute

Gastroenteritis

· Infections – usually viral (60% rotavirus)

· Bloody stool usually indicates a bacterial cause

· Often accompanied by vomiting and sometimes by fever

· Investigations include stool culture

· Treatment by rehydration, antibiotics not used except for shigella, cholera, giardia

Post-gastroenteritis syndrome

· Occasional sequel to gastroenteritis

· Resumption of normal diet causes relapse of diarrhoea

· Switching back to oral rehydration fluid for 24 hours then back to normal food usually resolves the problem.

Chronic

Toddler diarrhoea: AKA chronic non-specific diarrhoea

· The most common cause of persistant diarrhoea in pre-school children

· Stool consistency varies: well formed ( watery and explosive.

· Benign, usually ceases by age 5. May be due to immaturity of intestinal motility.

· No treatment required except for rehydration.

Coeliac disease

· Abnormal stool – hard to flush and foul smelling

· Failure to thrive

· Blood test is for tissue transglutaminase

· Jejunal biopsy required for diagnosis 

· Management is by gluten-free diet (usually for life)

Transient dietary protein intolerance

· Diarrhoea ± vomiting with failure to thrive

· Potentially eczema, acute colitis, migraine, anaphylactic reaction

· Jejunal biopsy to diagnose

· No test exists to show the exact protein but cow’s milk protein is most common.

· Referral to paediatric dietician required.

· If a protein is eliminated from diet and symptoms regress (and when protein re-introduced, symptoms relapse) then the causative protein is confirmed.

· Treatment is avoidance of this protein. Intolerance may fade around 2 yrs of age.

Crohns disease

· I/4 of patients present in childhood or adolescence

· Abdominal mass, pain, growth failure, delayed puberty, diarrhoea

· Sometimes oral / perianal ulcers, uveitis, erythema nodosum

· Bloods include ESR, CRP

· Barium follow-through, colonoscopy, biopsy

· Treatment is by steroids, azathioprine and surgery where needed. Prognosis is good.

Ulcerative colitis

· Rectal bleeding, diarrhoea, colicky abdo pain, weight loss

· Bloods include ESR, CRP

· Barium follow-through, colonoscopy, biopsy

· Management is by steroids, sulphasalazine, and surgery where required.

Management of diarrhoea is mostly management of dehydration.

· Mild-moderate: oral rehydration fluids 100 ml / Kg over 6 hours

· Severe: IV fluids (see below)

· Monitor: weight, urine output, U+E

· Oliguria in the presence of additional fluids may indicate renal failure – beware!

	IV Rehydration – maintenance requirements per kg body weight

	Body weight
	Water (ml / 24hrs)
	Sodium (ml / 24 hrs)
	Potass. (ml / 24 hrs)

	First 10 kg
	100
	2-4
	1.5 – 2.5

	Second 10 kg
	50
	1-2
	0.5 – 1.5

	Subsequent Kg
	20
	0.5-1
	0.2 – 0.7


Recognise the common causes of constipation in infancy, childhood and adolescence and initiate management

Psychosocial

· Failure to respond to the urge to defacate – may originate from a transient event

· Holiday with uncomfortable toilets

· Painful peri-anal condition e.g. fissure

· Stress related to toilet training

· Eventually the urge to pass faeces will pass.

· There may be ‘overflow’ soiling.

· GI exam reveals an abdominal mass

· PR examination will reveal packed faeces to the anal border

· Management: stool softeners (2 weeks) followed by stimulant laxatives. Psychosocial issues must be dealt with in parallel. The urge to defecate will be recovered slowly.

Breast feeding

· These infants may often go days between passing stool – this is normal

Acute febrile illness

· Resolves with mild laxative and extra fluids

Perianal fissure

· Usually resolves with mild laxative and extra fluids

Organic causes (rare)

· Hypothyroid

· Hypercalcaemia

· Hirschsprungs disease

General management if no stool palpable per abdomen
· Increased fluids and fibre – if no effect then move onto:

· Stool softeners (e.g. lactulose) – if no effect then move onto:

· Stimulant laxative e.g. picolax

General management if stool palpable per abdomen

· Stool softeners (e.g. lactulose) for 1-2 weeks

· Regular stimulant laxatives and polyethylene glycol (klean-prep)

· If these fail then enema or evacuation under anaesthetic may be required.

Give advice to parents on gastroenteritis

· Most gastroenteritis is viral

· Bloody stool may indicate a bacterial agent.

· There is no role for anti-diarrhoea medications – they should not be given.

· There is no role for antibiotics except for specific conditions: giardiasis, cholera, shigellosis.

· The major aim of treatment is the prevention of dehydration.

· If mild dehydration (<5% body weight loss) is present then substitute normal foods with a maintenance type oral rehydration fluid.

· If moderate dehydration (6-10% body weight loss) present then trial oral rehydration for 6 hours (100 ml / kg over this period) and switch to IV rehydration if no improvement after this time.

· If severe then IV dehydration is required.

Recognise and assess obesity

Obesity in children is measured by the BMI – this is calculated as for adults but rather than being used as a direct figure it is compared with the general population on a growth chart.

· The 85th centile or above is classifies as obese

· The 95th centile or above indicates the potential serious problems in later life.

Also look at height – those with weight affecting diseases (e.g. hypothyroidism) are unlikely to be much above the 50th centile.

In tackling obesity on an individual basis, bear the following in mind

· Encourage exercise

· Encourage family involvement

· Emphasise increased quantities of appropriate foods

· Avoid fast weight-loss diets

Referral to a dietician may be appropriate

Make an initial assessment of a child with acute abdominal pain and refer appropriately

As well as the normal GI examination, the following should be checked

· BM for potential DKA

· Respiratory system for signs of URTI / lower lobe pneumonia

· Testes for torsion

· Hernial orifices

· Urine for dipstick to exclude UTI

· CXR / AXR may be useful as may a film showing spine / hip

	Managed surgically
	Supportive features

	Appendicitis
	Anorexia, vomiting, abdo pain, low grade fever, persistent tenderness ± guarding in RIF. Review every couple of hours.

	Intussusception
	Paroxysmal, severe abdo pain. Pallor with pain, legs drawn up;

Sausage shaped abdo mass; ‘redcurrant jelly’ stool.

	Meckels diverticulum
	Severe rectal bleeding between bright red and melaena.


Other surgical causes

	· Pancreatitis
	· Obstruction
	· Trauma


A mnemonic is AIM POT (think of potty training…)

	Managed medically

	· Mesenteric adenitis
	· DKA
	· Urinary tract

· Infection

· Pyelonephritis

· Hydronephrosis

· Renal calculus

	· Gastroenteritis
	· Recurrent abdominal pain of childhood.
	

	· Constipation
	· 
	

	· Inflammatory bowel dis.
	· Gynae (postpubertal females)
	

	· Hepatitis
	
	


Recognise the common causes of chronic abdominal pain 

	Cause
	Supportive features

	Irritable bowel syndr.
	Bloating; mucus; tenesmus; alternating constipation / diarrhoea; pain often worse before or relieved by defacation.

	Non-ulcer dyspepsia
	Epigastric pain / heartburn, postprandial vomiting, belching, bloating, early satiety.

	Abdominal migraine
	Family history of migraine, pain midline accompanied by facial pallor


Recognise the common causes of an abdominal mass in infancy, childhood and adolescence 

Most abdo masses have no specific signs or symptoms but must be given urgent attention.

In first 3 months most are benign, the chance of malignancy advances with age.

	Newborn

· ~50% are kidney

· hydronephrosis

· Polycystic kidney

· Multicystic, dysplastic disease

· Renal vein thrombosis

· <20% are GI tract

· Pyloric stenosis

· Other causes include

· Adrenal haemorrhage

· Congenital

· Mesoblastic nephroma

· Teratoma
	Pre-school

· ~20% GIT

· Constipation

· Intussusception

· Crohns disease

· 5% liver / biliary tree

· Others

· Wilms tumour

· Neuroblastoma

· Abcess
	Adolescence

· GIT

· Constipation

· Crohns disease

· Females

· Ovarian disorders

· Pregnancy




	RUQ

Liver

· Hepatomegaly

· Hepatitis

· Vascular anomaly

· Tumour

Gallbladder

· Hydrops

· Cholycystitiis

· Gallstones

Billiary Tree

· Obstruction

· Choledochal cyst

Intestine

· Duodenal atresia

· Pyloric stenosis

· Duodenal haematoma
	LUQ

Spleen

· Splenomegaly

· Cyst

· Tumour

	RLQ

Intestine

· Abcess (appendix, Crohn’s)

· Intussusception

· Meckels

· Phlegmon

· Lymphoma

· Inguinal hernia

Ovary / testis

· Torsion

· Cyst

· Ectopic preg

· Teratoma

· Tumour

· Undescended testis
	LLQ

Intestine

As RLQ +

· Constipation

· Sigmoid volvulus

Ovary / testis

As RLQ


Describing the mass:

· Size

· Mobility

· Tenderness

· Firmness

· Border edge

· Percussion

· Auscultation: bruit

· The most important factor is its location.
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	Stomach

· Gastric bezoar

· Gastric volvulus

· Tumour

Pancreas

· Pseudocyst

· Pancreatitis
	

	Kidney

· Hydronephrosis

· Wilm’s tumour

· Neuroblastoma

· Cystic kidney disease

· Congenital abnormality

Adrenal

· Pheochromocytoma

· Tumour

· Haemorrhage
	Intestine

· Omental / mesenteric cyst

· Obstruction

· Midgut volvulus

· Lymphangioma

· Constipation

· Gaseous distention
	Kidney

· Hydronephrosis

· Wilm’s tumour

· Neuroblastoma

· Cystic kidney disease

· Congenital abnormality

Adrenal

· Pheochromocytoma

· Tumour

· Haemorrhage

	
	Uterus

· Hydrometrocolpos

· Pregnancy

· Congenital anomaly

Bladder

· Obstruction

· Posterior urethral valves
	


1.11        Renal/urinary

Recognise oedema in infancy, childhood and adolescence, discuss its causes and management with parents

Recognise oedema in infancy childhood adolescence

Local or generalized?

I – hydrops, congenital nephritic syndrome (I would also say cong heart probs)

C/A- nephritic synd ( or steroid sensitive nephritic synd), crf

Heart

Drugs

Renal 

Malnutrtion

Fluid overload

Malignancy

SIADH post surgery

Polyuria – increased vole sp at night

>5 wet nappies

exclude drugs/caffeine/drinking lots

(DM, DI, CRF)

Recognise a history of haematuria, and initiate investigations

There are two main modes of presentation

· Red / brown urine

· Incidental positive dipstick 

In either case haematuria should be confirmed by microscopy (>10 erythrocytes / high powered field)

If a dipstick has not been done, then this should be performed to confirm haemaglobin and to check for the possibility of UTI

	Glomerular symptoms

· Brown urine

· Deformed red blood cells

· Casts

· Often accompanied by proteinuria
	Lower urinary tract symptoms

· Red urine

· At the end of the stream

· Unusual in children

· Not accompanied by proteinuria


	Glomerular causes

· Acute GN

· Chronic GN

· IgA nephropathy

· Familial nephritis

· Thin basement membrane disease
	Lower urinary tract causes

· Infection

· Trauma (genital, renal, urinary tract)

· Stones

· Tumour

· Sickle-cell disease

· Bleeding disorders

· Hypercalciuria


	Investigations

· Urine MC&S + Ca+ + dipstick

· Blood: FBC, U+E, clotting factors, Ca+, albumin, phosphate, sickle cell screen

· Renal USS

· Abdominal X-ray

· Renal Biopsy
	Indications for renal biopsy

· Recurrent macroscopic haematuria

· Familial nephritis suspected

· Renal function abnormal

· Proteinuria

· Complement levels persistently abnormal


Recognise polyuria and initiate investigations

Identify the commoner causes of bedwetting and give advice to parents

Enuresis has two forms – nocturnal enuresis is ‘bedwetting’ with daytime dryness while daytime enuresis implies a child who has episodes of wetness both day and night. It is important to establish which of these two problems is present as the latter is more likely to have an organic cause.

It is important to explain that nocturnal enuresis is quite common: 15% of 5 year olds and 3% of 10 year olds suffer from this problem. HOWEVER, only about 5% of children over 4 stop bedwetting with no help.

Most children with nocturnal enuresis are psychologically and physically normal.

	
	Nocturnal Enuresis
	Daytime Enuresis

	Causes
	· Stress

· Lack of parental approval

· Genetically determined delay in acquiring sphincter competence (ask about family history).

· Urinary tract infection

· Faecal retention – may reduce bladder volume and cause bladder neck dysfunction.

· Polyuria from DM / renal dis.
	· Lack of attention to bladder sensation

· Developmental or psychological problem

· Urinary tract infection

· Detrusor instability

· Bladder neck weakness

· Neurogenic bladder

· Faecal retention

· Ectopic ureter

	Investigation
	· Dipstick for BM and protein and to eliminate UTI.
	· Dipstick + urine MC&S

· USS: bladder pathology

· Urodynamic studies

· Spinal X-ray (vertebral malformation suggesting nerve root tethering). MRI to confirm.

	Treatment
	· Explain that problem is common and beyond conscious control.

· Parents should stop punitive measures.

· Introduce a star char for dry nights.

· Treat wet beds matter-of-factly

· If needed, try an enuresis alarm that will wake the child when the bed becomes wet.

· Obviously, treatment of organic disease such as DM.

· As short-term relief on holidays etc, desmopressin can be used – this is an ADH analogue.


It is also important to find out if the child has EVER been dry. Secondary enuresis is enuresis after a period of control. The most common cause by far is emotional upset but others include UTI and polyuria.

Fit a urine bag, obtain a specimen for testing

Explain the need for suprapubic aspiration to parents

· Suprapubic aspiration is the gold standard for obtaining a non-contaminated urine specimen. You need to clearly write ‘suprapubic aspiration, any growth significant’ on the lab form or they may report negative after colonies fail to reach normal levels for significance.

· It is possible as the bladder in very young children extends into the abdomen.

· Percussion or USS is used to locate the bladder.

· A fine gauge needle is inserted about 2.5cm above the pubic bone – there is negative pressure inside the syringe (from pulling the plunger partly out) that sucks urine into the syringe as soon as the bladder is penetrated. This prevents penetration too far and damage to other organs.

Recognise and interpret the urine abnormalities in urinary infections

In a Dipstick test: the important things to look for are:

· Leukocytes

· Nitrites
· Blood

· Protein

A significant result on any of these should prompt a urine culture.

Note: a review (http://www.biomedcentral.com/1471-2490/4/4) demonstrated that sensitivity is unlikely to be above 80% so you may want to consider MC+S anyway based upon the clinical picture.

In a clean catch urine: a positive sample is >105 colonies (per ml) of the same species with >100 white blood cells. The latter is important as they may not be found if the urine is kept overnight so this must be clearly marked on the lab form.

1.13        Haematology

Assess anaemia in infancy and childhood

	Symptoms
	Signs
	Investigations

	· Usually asymptomatic

· Tiredness / lethargy

· Pica
	· Unreliable

· Pallor in oral mucosa conjunctivae, hand creases
	· Full blood count

· Haematinics

· Blood film


The most common cause is iron deficiency, suffered by as much as 18-33%. Pre-term babies are especially at risk as they rapidly out-strip iron stores by week 4-8; term babies are usually ok for the first 4 months.

Iron deficiency in the infant

· Infants require a huge iron intake in comparison to their size as they are growing – at one year this is 8g per day (adult male dose = 9g).

· Over dependency on cow’s milk: 50% of the available iron is absorbed from breast milk compared to 10% from cows milk.

· Delay in introducing mixed feeding: an overabundance of milk will mean the child is not hungry enough to try other foods. Should be introduced at 3-6 months.

· Commonest causes are coeliac disease and cows milk protein malabsorption
	Dietary sources of iron

	Excellent
	Good
	Avoid in excess

	· Red meat – beef, lamb

· Liver, kidney

· Oily fish – pilchards, sardines

· Vitamin C – fresh fruit and veg - ( iron uptake
	· Pulses, beans, peas

· Dark green veg

· Dried fruit – raisins etc.

· Nuts and seeds – cashews, peanut butter

· Fortified cereals

· Wholemeal products
	· Cows milk

· Tea – tannin inhibits iron uptake

· High-fibre foods – inhibit iron absorption


History

· Pre-term or term

· Diet: type of milk (cow’s, fortified, breast); solids / semisolids; tea; vit C

· Family history: coeliac disease, Crohns disease, hereditary anaemia

· Medications

Investigations

· FBC: to assess Hb, MCV and WCC (for leukaemia, aplastic).

· Haematinics: B12, folate, iron, ferritin, TIBC (total iron binding capacity)

· Blood film: microscopic analysis of erythrocytes

· Coombes test: in normocytic anaemia with a high reticulocyte count

· Marrow aspiration

	microcytic anaemia
	normocytic anaemia
	macrocytic anaemia

	MCV < 76 femtolitres
	MCV = 76-96 femtolitres
	MCV > 96 femtolitres

	· Iron deficiency anaemia - the commonest cause 

· sideroblastic anaemia 

· Thalassaemia 

· Anaemia of chronic disease 

· Lead poisoning 

· Pyridoxine-responsive anaemia
	· Anaemia of chronic disease 

· G6PD deficiency
· Leukaemia

· Hypersplenism
· Aplastic
· Acute haemorrhage 

· Sickle Cell 

· Mixed iron( + folate(
· Chronic renal failure 

· Riboflavin deficiency
	With megaloblastic haemopoiesis on bone marrow examination

· B12 deficiency

· Folate deficiency
With normoblastc BM

· alcohol 

· liver cirrhosis 

· hypothyroidism / myxoedema


Thallasaemia is an autosomal co-dominant genetic disease. The fault lies either within the ( or ( globin gene. ( thallasaemia is much more common. Blood film shows abnormal cells.

G6PD is an enzyme: glucose-6-phosphate dehydrogenase. The lack of this enzyme (x-linked) makes red blood cells more fragile and reduces their lifespan.

Leukaemia is a cancer of the bone marrow – it increases the white cell population at the expense of the red cell population. WCC((, Marrow aspirate to diagnose.

Hypersplenism: Any cause of hypersplenism will increase the destruction of erythrocytes that normally occurs within this organ. USS spleen should be requested if non-palpable.

Aplastic anaemia is caused by bone marrow insufficiency with resultant decreased production of erythrocytes, platelets and granulocytes. Plt((, Neut((
Sickle Cell: An autosomal co-dominant disease. In conditions of tissue hypoxia, red blood cells distort into a characteristic crescent shape causing pain. Altered erythrocytes are destroyed. Electrophoresis in an acid pH is the definitive test.
Assess a child with bruising

There are several possible causes of bruising

· Accidental trauma

· Non-accidental trauma (child abuse)

· Medications (e.g. steroids)

· Bleeding / clotting disorders

The latter two are the likeliest if bruising is the presenting complaint.

Background box: Clotting

Von willibrands factor has two purposes in clotting

· It acts as a carrier protein that protects factor VIII from degradation

· It facilitates platelet adhesion to damaged epithelium

90% of bleeding disorders result from one of:

· Haemophilia A: factor VIII deficiency (bleeding into joints & muscles, arthropathy)

· Haemophilia B: factor IX deficiency (bleeding into joints & muscles, arthropathy)

· Von Willibrands disease: deficiency of von Willibrands factor (mucous membrane bleeding and skin haemorhhage, epistaxis, menorrhagia)

Despite this, the haemophilias present most often with arthropathy rather than bruising. The commonest diseases presenting with bruising in children are:


· ITP (immune mediated thrombocytopaenic purpura) is the commonest form in children and often arises 1-2 weeks after a viral infection. Most common ages 2-10 yrs.

· Henoch-Shonlein Purura: Characteristic distribution over anterior shins, extensor surfaces of forearms, and buttocks. Rash may be palpable. 75% have arthropathy, usually polyarticular and large joint. 50% have GI symptoms including colicky abdo pain and frank haemorrhage.

· Von Willibrands disease: deficiency of von Willibrands factor (mucous membrane bleeding and skin haemorhhage, epistaxis, menorrhagia)

· Marrow failure e.g. Aplastic or leukaemia.

· Also worth considering is thrombocytopaenia – purpura arise when Plt < 20 x 109 and spontaneous bleeding arises when Plt < 10 x 109
Investigations:

· Full blood count

· Activated partial thromboplastin time (APTT): tests intrinsic and common pathways

· Prothrombin time (PT): tests extrinsic and common pathways

· Thrombin time and fibrinogen level: exclude afibrinogenameia / dysfibrinogenaemia

· Blood film
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Background Box: Child abuse and neglect

	History
	Examination
	Predisposing factors

	· Delay in presentation

· Recurrent presentation

· Vague or inconsistent Hx

· Hx incompatible with injury, child’s age, activity level

· Parents’ affect abnormal

· Parents’ behaviour abnormal

· Child’s behaviour abnormal
	· Bruise characteristics:

· Fingertip / hand shape

· Multiple sites, same age

· Straight edge

· Facial in preambulant child

· Both eyes

· Indicators of neglect (see below)
	· Family violence (on CPR?)

· Indifferent/intolerant parents.

· Single/separated.

· Social stress.

· Young mum, low birth gap, handicapped, premature, parent abused, unwanted child, enuresis.

· Social class

· Breast feeding


	Indicators of neglect

	Baby
	Infant
	Pre-school

	· Nappy rash

· Cold injury

· Failure to thrive
	· Self stimulation

· Flatness

· Attachment problems
	· Poor growth

· ADD / ADHD

· Conduct disorder

· Language

· Soiling
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Intrinsic Pathway 
· The intrinsic pathway is triggered by elements that lie within the blood itself:

· Damage to the vessel wall stimulates the activation of a cascade of clotting factors This cascade results in the activation of factor X. 

Extrinsic Pathway
· The extrinsic pathway is triggered by tissue damage outside of the blood vessel.

· This pathway acts to clot blood that has escaped from the vessel into the tissues.

· Damage to tissue stimulates the activation of tissue thromboplastin, an enzyme that catalyzes the activation of factor X.

The Common Pathway

· At this point the intrinsic and extrinsic pathways converge:

· Activated factor X is an enzyme that converts prothrombin to thrombin. 

· Thrombin converts fibrinogen to fibrin monomers, which then polymerize in fibrin fibers. 

· Fibrin fibers form a loose meshwork that is stabilized by crosslinks created by factor XIII. 

· The stabilzed meshwork of fibrin fibers is now a clot that traps red blood cells and platelets and thus stops the flow of blood. 

Why are there so many steps?

The multiple steps of the cascade amplify the signal from that first stimulus. If a single active molecule of Factor XII could activate, say, 20 or 30 molecules of Factor XI, then each level of the cascade would multiply the effects of a starting signal. Put 5 or 6 steps in the cascade, and you've amplified a biochemical signal more than a million times. Clotting with fewer steps would still work, but it would take longer to produce a substantial clot, and would be much less responsive to smaller injuries.

1.12        Central Nervous System

Take a history of febrile fits

How old is the child?

Have there been any previous fits?

· Fits under 1 year of age are unlikely to be febrile

· Fits under the age of 6 months are likely organic in nature and MUST be investigated.

· Fits over the age of 3 may be febrile but this is unusual if there have been no prior febrile fits.

Was there a preceding illness or known raised temperature?

· Febrile fits can be caused by either a sudden rise in temperature or a high temperature

· Most commonly this results from URTI (e.g. a cold) but there are many other infectious causes including meningitis.

What was the duration of the fit?

What was the appearance of the fit?

· Febrile fits produce generalised convulsions lasting a few minutes – a focal fit is likely not febrile

Is there a family history of febrile or other fits?

· Febrile fits can sometimes run in families

· May suggest alternative explanations such as epilepsy / diabetes

Explain:

50% of children will have another febrile fit before they grow out of them

Take a history of epilepsy in infancy, childhood and adolescence

	Partial Seizures
	Features

	Simple Partial
	Possible Aura, No impaired consciousness, 

Tonic or clonic movements of face and extremeities

	Complex Partial
	Consciousness altered or impaired

May perform semi -purposeful movements e.g. throwing a toy

May have strange sensations

	
	

	Generalised Seizures
	Features

	Absence
	More common in girls

Loss of or altered consciousness for <30 seconds.

Associated with staring / eyelid flickering.

	Tonic-clonic
	Most common type

Starts with aura, progresses to LOC

Tonic (stiffness) – clonic convulsions

Cyanosis, urinary incontinence, tongue biting common.

	Myoclonic
	Sudden loss of muscle tone – may lead to injury. 

	Dravat syndrome
	Severe form of myoclonic epilepsy

Begins as febrile convulsions in early childhood

Subsequent marked mental retardation

	Infantile spasms

‘West syndrome”
	Arise 3-6 months, Commonest before or after sleep

Repetitive, symmetrical spasms of neck, trunk and limbs

40% associated with cerebral palsy

80% associated with mental retardation

	Lennox-Gastault syndr
	Multiple seizures: myoclonic, tonic, atypical absence and infantile spasms possible.

Most have delayed development / mental retardation


· How old is the child?

· Have there been any previous fits?

· Was there a preceding illness, trauma or known temperature?

· What was the duration of the fit?

· What was the appearance of the fit?

· Was there any warning before the fit?

· Was their any altered consciousness?

· Was their any incontinence or tongue biting?

· Has their been any slowing of intelligence (social, speech, fine motor milestones)

· Is there a family history of fits?

Examination

· Cardio auscultation (done for any cases of ‘fits, faints and funny turns’)

· Fundi for evidence of (ICP

· Skin for neurocutaneous lesions

· Tone + power

· Gait + nystagmus for cerebellar signs

· Other neuro as the child will allow

Outline to parents the nature and treatment of febrile fits and epilepsy

Prevention of fits in febrile children

· Antipyretic medication (e.g. calpol)

· Removal of clothes

· Tepid sponge bath

What the parents can do if a fit starts:

· Place the child on the floor when a fit starts

· Place something soft under the head

· DO NOT insert anything into the mouth

· Measure and record the duration of the fit

Upon presentation at A+E

· Check and clear airway

· Take SATS; Give oxygen through a paediatric mask

· If convulsions do not resolve with a few minutes, take a BM (if <3 then correct this)

· Give PR diazepam to stop convulsions (0.5 mg / kg)

· If no response in 5 mins: Paraldehyde (0.4 mg / kg)

· If no response in 10 mins – call for senior help.

· Take a further BM if fits extend past 20 mins.

Hypoglycaemia may either be a cause or a consequence of extended convulsions (the muscular activity uses up available stores rapidly). As this may result in brain damage it is important that it is detected quickly by BM and treated immediately (IV / buccal dextrose).

Longterm treatment of epilepsy:

· ECG

· Starting drug dependent upon seizure type

· Start with a single first line drug. Titrate to fit control with minimal side effects.

· Increases at 5x time between seizures (e.g. every five weeks for weekly seizures)

· If control not achieved, try a second drug and repeat titration.

· If seizure rate >1 per month then add a second drug.

· Consider reverting to monotherapy after several months of good control.

· Consider weaning from therapy after several years fit-free.

· Weaning takes place over at least 3 months. 70% successful.

· Other options include vagal nerve stimulation (VNS) and surgery.

Examine a floppy baby and discuss the nature of the problem with parents
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Hypotonia is often a sign of abnormality in the case of a newborn or older infant, and may suggest the presence of central nervous system dysfunction, genetic disorders, or muscle disorders. 

Hypotonic infants rest with their elbows and knees loosely extended, while infants with normal tone tend to have flexed elbows and knees. Head control may be poor or absent in the floppy infant with the head falling to the side, backward or forward.

Some conditions known to cause hypotonia include:

	Acquired - i.e. onset occurs after birth

Genetic

· Muscular dystrophy (including Myotonic dystrophy) - most common

· Metachromatic leukodystrophy
Infections
· Encephalitis
· Guillian-Barre syndrome
· Infant botulism
· Meningitis
· Poliomyelitis
· Sepsis
Autoimmunity disorders

· Myasthenia gravis - most common

· Abnormal vaccine reaction

Metabolic disorders
· Hypervitaminosis D

· Kernicterus
· Rickets
Miscellaneous

Central nervous system dysfunction, including Cerebellar lesions
	Congenital - i.e. present from birth (including genetic disorders presenting within 6 months)

Genetic disorders are the most common cause

· Down's syndrome - most common

· Achondroplasia
· Aicardi syndrome
· Canavan disease
· Centronuclear myopathy (including myotubular myopathy)

· Familial dysautonomia (Riley-Day syndrome)

· Infantile spinal muscular atrophy such as Werdnig-Hoffman disease
· Krabbe disease
· Leigh's disease
· Marfan's syndrome
· Menkes syndrome
· Methylmalonic acidemia
· Nonketotic Hyperglycinemia (NKH) or Glycine Encephalopathy (GCE)

· Prader-Willi syndrome
· Tay-Sachs disease
· Trisomy 13
· 22q13 deletion syndrome
Developmental disability
· Cerebellar ataxia (congenital)

· Dysfunction in Sensory Integration (DSI)

· Dyspraxia
· Hypothyroidism (congenital)

· Hypotonic Cerebral Palsy
· Teratogenesis from in utero exposure to Benzodiazepines


Recognise the possibility of meningitis and initiate management

There are really two presentations here – either may appear without the other, or they may appear together

	Meningitis

Results in raised ICP and a consequent loss of blood supply to the brain.

· Floppiness or irritability

· Non-alertness

· Bulging fontanel

· Hypertension


	Meningococcal septicaemia

· Petechial rash or purpura (may be a blanching rash early on)

· Signs of shock

· Delayed capillary refill

· Cold peripheries

· Hypotension is a LATE SIGN and should signal a crash call.


Management is (as usual) based upon ABC criteria

· Preserve airway

· Give oxygen: high flow through a paediatric mask.

· Fluids: 20 ml / kg  bolus (up to a max bolus of 60 ml / kg if no response)

· Antibiotics without delay

The antibiotic of choice is ceftriaxone.

Recognise and interpret the CSF abnormalities of meningitis 

As well as the CSF, it is important to take a serum glucose level at the same time.

	
	Pyogenic
	Tubercular
	Aseptic

	Appearance
	Often turbid
	May be fibrin web
	Usually clear

	Predominant cell
	Polymorphs e.g. 1000 / mm3
	Mononuclear

10-350 / mm3
	Mononuclear

50 – 1500 / mm3

	Glucose level
	<2/3rds that of blood
	<2/3 rds that of blood
	>2/3 rds that of blood

	Protein
	1-5 g / dL
	1-5 g / dL
	<1.5 g / dL


Recognise the common causes of abnormalities in gait in infancy, childhood and adolescence

Shock in children

Early signs

· Tachycardia

· Cool peripheries

· Delayed capillary refil

· ‘mottling’ on limbs – ask parents if this is normal (in some children it is).

Late

· Hypotension – this is v bad. Call a crash team!

	Viral

Alertness improves transiently upon antipyretic administration
	Bacterial

>5 days

T > 35.9


1.15        Skin disease

Recognise the common skin conditions in infancy, childhood and adolescence.

Outline to parents the management strategies available.
Hives (Urticaria) is a vascular reaction of the upper dermis marked by transient appearance of slightly elevated patches - wheals - which are red or pale swellings that are often attended by severe itching.

· The excitation may be caused by certain foods, drugs, infection, or emotional stress.

· Treatment is avoidance of triggers and anti-H1 group of anti-histamines - eg. cetirizine, loratidine, terfenadine, astemizole 

Eczema
· Multifactorial, noninfectious cause: first, a genetic tendency toward dry, irritated skin; and second, skin allergies to a variety of irritants and foods.

· Itch

· Hot red skin

· Oedema in acute condition

· Oozing and weeping

· Crusting in the acute phase

· Fissuring and scaling in the chronic phase

· Characteristically occurs on the inner elbows and behind the knees in infants and young children

· In older children it usually affects the front of the knees and outside of elbows

· The standard treatment is hydrocortisone cream 1%
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Chickenpox

· Viral: varicela zoster

· The lesions show a progression over days from bumps ( blisters ( crusted over

· The three types will need to be present for confident identification - it is nearly impossible to diagnose chickenpox on day 1, and still difficult to know for certain on day 2
· [image: image23.jpg]


No specific treatment is given in children (adults may be given acyclovir).
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Calamine lotion may be useful for pruritis
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Fifth Disease

· Erythrovirus (parvovirus) B19

· Bright red cheeks with pale skin around the mouth.

· A red lacy or bumpy rash can occur on the chest, abdomen, and back, which can then spread to the extremities. It can be itchy.

· This rash can sometimes come and go for several months.
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Fever is present in 25% of cases.

· Mild cold symptoms may occur.
· No specific treatment
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ROSEOLA

· A usually harmless viral illness 

· Almost exclusively ages 3 months to 3 years, most often between 9-12 months. 

· Generally 3 days of high fever precede rash. Virtually the only virus in which the rash comes after the fever breaks.

· Erythematous macular / popular rash starting neck, back and chest and extending from there. Child often seems otherwise well

· No Specific treatment

Hand, Foot and mouth disease
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Viral (coxsackie)

· Common cause of mouth sores. It usually affects children ages 6 months to 3 years. Symptoms include:

· High fever – often up to five days.

· Severe fussiness – this is often the worst part of the illness.

· Severe mouth pain or sore throat

· Copious drooling

· Refusal to eat or even drink

· Rash – small, red or white spots may, but not always, appear on the hands or feet (thus the name of the illness). A red, lacy rash can also appear anywhere on the body.

· No Specific treatment
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Insect Bite
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Common
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Erythematous raised area with central pinpoint hole

May be in a ‘line’ if caused by a single insect.

May cluster around lower legs with flea-bites

Ask about pets or recent walks in long grass

Treatment: 

· Crotamiton/hydrocortisone preparations e.g. Eurax/hydrocortisone (R) - crotamiton is an anti - parasitic drug; hydrocortisone has a useful anti - inflammatory effect

· Calamine lotion

· Antihistamines - useful if itch is a prominent symptom

· Antibiotics - if bacterial sepsis present
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Heat rash (miliaria)– this appears as tiny red pimples, bumps, or spots. It usually appears on the back of the neck or lower back, but can involve the entire trunk. It occurs due to a mix of sweat, heat and clothing. Treat this by cooling the baby off, airing out the area, or applying a cool washcloth.

Miliaria is probably the most frequent skin eruption in the first week of life. It is caused by sweat gland immaturity and the tendency to overheat in babies.

Presentation is with crops of papules over the face, trunk and napkin area.

This condition generally resolves with appropriate ventilation and clothing. However, occasionally it may become secondarily infected.
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Impetigo

· Bacterial: Staph aureus / strep pyogenes

· Most common around the mouth and nose. 

· Raised bumps or patches with a characteristic, honey-colored crust on the surface. 

· Swab lesions and send samples for culture

· Topical fusidic acid or mupirocin - there is evidence that topical antibiotics may be slightly more effective than oral antibiotics for patients with limited non-bullous impetigo
· Systemic treatment - if widespread; flucloxacillin or erythromycin, or a cephalosporin such as cefalexin or cefradine
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Patient education: 

· Good handwashing techniques

· Avoid scratching - cutting child’s finger-nails may be useful
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Tinea: ‘Ringworm’ 

· Fungal infection

· Red, raised rings (1-10+) with almost normal skin centrally

· Pruritic

· Tinea of the body or groin usually clears with topical azole cream e.g. clotrimazole cream applied twice daily for four weeks.
Warts – these are usually fairly obvious, and usually occur on the hands and feet. 

Molluscum warts – these are another type of wart, but have a different appearance and usually occur on the chest or upper thighs. They are skin-colored bumps, can vary in size from the tip of a ball-point pen to about half the size of the eraser end of a pencil, are smooth surfaced, often have a dimple in the center, and usually occur in clusters. They can itch. 

· No specific treatment
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1.16        Fractures in Children

Recognise those fracture patterns that occur in children and their possible aetiological factors
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Common fractures in children involve the 

· Clavicle (most common)
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Humerus, 

· Radius

· Ulna

· Distal tibia

· Fibula (may be from minor impact e.g jumping off a chair)
Other, not uncommon fractures are:
Femur: often caused by falling from a height or by an automobile accident

Skull: See box below

Skull and spinal injuries

Like other types of head injuries, skull fractures are not uncommon among children. Because their skulls are still relatively flexible, infants and young children can tolerate brain swelling after a head injury better than older children and adults. However, prompt medical attention is crucial; an untreated head injury can result in mental retardation or seizures. A trauma that causes excessive force to the neck or back, such as a severe shaking or whiplash, can result in a neck or spinal fracture. These fractures are among the most serious childhood injuries because they can damage the spinal cord, resulting in paralysis.

	Type
	Characteristics
	Causes

	Greenstick fracture
[image: image8.wmf]
	An incomplete fracture
Compressed side of bone is bowed, but not completely fractured.
	Occurs secondary to plasticity of a child's bone
Commonly accidental and not commonly reported in the abused child.

	Torus (buckle) fracture
[image: image9.wmf]
	Localized buckling of the cortex of the bone
Injuries located toward metaphysis of the bone. Due to anatomy of the developing bone.
	Results from forces applied parallel to long axis of the bone
Commonly accidental and not commonly reported in the abused child.

	Transverse
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	Fracture line perpendicular to long axis of the bone
	Direct force to bone
Associated with accidental and non-accidental injury.

	Oblique
[image: image11.wmf]
	Fracture line angled across long axis of the bone
	Indirect twisting forces, similar to spiral fractures 

Seen in accidental and non-accidental injury.

	Spiral
[image: image12.wmf]
	Fracture line curves around a portion of the bone
	Indirect twisting or torsion forces to the bone
May be associated with abusive injuries primarily in infants and young toddlers.

Seen with accidental injury in ambulatory children with a history of twisting injury.

	Toddler's fracture
[image: image13.wmf]
	A nondisplaced spiral fracture of the tibia
Initial radiographs may miss the fracture and the fracture is diagnosed by bone scan at time of presentation or on plain films repeated in approximately 2 weeks.
	Common accidental injury in children between the ages of 1 and 3
Occurs with routine play activities. May result from running and slipping, jumping and falling, and even sliding with a difficult landing. There may be a delay in seeking medical care because the injury does not initially appear significant. Uncommonly results from abuse.

	Impacted fracture
	Involves entire bone
	Commonly accidental and not common in child abuse


Adapted from Giardino AP, Christian CW, Giardino ER. A Practical Guide to the Evaluation of Child Physical Abuse and Neglect. Thousand Oaks, CA: Sage Publications; 1997.

BIRTH FRACTURES

        These are seen in new born babies and are more common deliveries in breech presentation, particularly when there is difficulty in the labour. The following are common birth fractures.

        Fractured shaft of femur: This occurs when the obstetrician tries to bring the leg down in the breech delivery by hooking his finger around the groin of the body.

        Fractured shaft of humerus: This also occurs during extraction of the upper limb in breech deliveries.

        Fractured clavicle: This occurs during difficult extraction of the after coming head in breech presentation. This is often associated with birth injuries to the brachial plexus. A fractured clavicle may be missed at birth and the baby may by brought two or three weeks later with the lump in the clavicle due to callus formation.

Symptoms of fractures

· Pain – especially point tenderness over  a bone

· Swelling

· Discolouration

· Limited range of motion / ability to bear weight

· numbness or tingling in an affected extremity 

· An infant or toddler with a fracture will become fussy and irritable

· Signs of a neck or spinal fracture include neck or back pain, numbness or paralysis, and holding the head or neck at an odd angle
Describing fractures

It is important to be able to describe fractures accurately for documentation or discussion with a colleague, especially by telephone. Include in the description:

· Anatomical site of the fracture — “which bone?”, “which side?”, and “is the fracture in the proximal, middle or distal third of the bone?”;

· Appearance of the fracture line — transverse, oblique, spiral etc. See table above

· Whether the fracture is open or closed;

· Angulation and displacement of the fracture:

· to determine angulation, draw a line along the edge of both major fragments and measure the angle of intersection of the distal fragment.

· to determine the displacement, compare it with the width of the bone at that point (eg, half a diameter displaced or completely displaced).

· In metaphyseal fractures (ie, fractures in the expanded ends of long bones), it is important to note the proximity of the fracture to the growth plate, as this determines the remodelling potential of the bone and cartilage around the joint. Injuries to the growth plate are described according to the Salter–Harris classification
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Type I, fracture through the growth plate; Type II, fracture through the growth plate and metaphysis; Type III, fracture through the growth plate and epiphysis; Type IV, fracture through the growth plate, epiphysis and metaphysis; and Type V, crush or compression injury of the growth plate.
Order appropriate investigations

Act as part of the team in the immediate and definitive care
Be aware of non-accidental injury and know the outline strategy for the handling of non accidental injuries
TABLE 4
Fracture Types and Their Association with Child Abuse

	Likelihood of nonaccidental trauma


	Low

	Moderate

	High


	Clavicular fracture

Long-bone shaft fracture

Linear skull fracture
	Multiple fractures

Epiphyseal separation

Vertebral body fracture/subluxation

Digital fracture

Complex skull fracture
	Metaphyseal lesion

Posterior rib fracture

Scapular fracture

Spinous process fracture

Sternal fracture


Information from Kleinman PK. Skeletal trauma: general considerations. In: Kleinman PK, ed. Diagnostic imaging of child abuse. Baltimore: Williams & Wilkins, 1987;8-25.

	A summary

	The age of the child

· NAI fractures most frequent in first six months

· Frequent <3 years

· Infrequent >5 years

Exclusion of medical disease.

· Osteogenesis imperfecta

· Rickets

· Osteomyelitis


	The type and site of the fracture

· Metaphyseal fractures of a long bone

· Spiral fracture of long bone in a baby (esp humerus)

· Subperiosteal haemorrhage of a long bone

· Skull fracture + intracranial injury in a baby

· Depressed occipital fracture in an infant

· Spinal fracture

· Multiple fractures in different stages of healing


M A Barber, J R Sibert. Diagnosing physical child abuse: the way forward. Postgrad Med J 2000; 76: 743-749 ( December ). http://pmj.bmjjournals.com/cgi/content/full/76/902/743

Fractures are a serious manifestation of child physical abuse. Considerable force is needed to cause a fracture, and they cause a lot of pain. In considering the diagnosis of non-accidental fractures, we need to consider:

THE AGE OF THE CHILD
Non-accidental fractures occur most commonly in the under threes, in contrast to accidental fractures which tend to occur in older children. In one comparative study of accidental and non-accidental fracture, no child over five years had a fracture resulting from abuse. We have found similar results in a study from Wales, with no child over 33 months having a non-accidental fracture. We found that non-accidental fractures are at their most frequent in the first six months of life.

THE TYPE AND SITE OF FRACTURE
Non-accidental rib fractures

These are a problem in babies under one year; they are often multiple and occur posteriorly. They are caused by compression injury in infants and not by direct trauma except in exceptional circumstances. Rib fractures are rarely present in isolation but are found during the investigation of other injuries. There is a particular association with subdural haemorrhage where the infant is squeezed and shaken. 

Long bone fractures
These are found, in descending order of frequency, in the humerus, femur, tibia, and radius. 

· Metaphyseal fractures (corner and bucket handle) 

· Are much more common than long bone shaft fractures in children who die of child abuse and are highly specific for abuse. They result when fragments of bone become separated from the ends of long bones as a chip or plate. They occur as a result of pulling, twisting, or shaking injury with rapid acceleration/deceleration forces at a site distant from the site of fracture.

· Spiral fractures of long bones in babies are always very suggestive of abuse and in cases of a spiral fracture of the humerus are diagnostic of abuse. Femur fractures in children under one year are likely to be caused by abuse, whereas children old enough to run and fall, especially with a twisting motion, can accidentally fracture the femur with a diaphyseal spiral or oblique fracture. However, in older children a spiral fracture of the mid or lower tibiaa typical "toddler's fracture" or childhood accidental spiral tibial (CAST) fracture is unlikely to be caused by abuse and can occur after trivial trauma when the toddler stumbles when running. 

· Subperiosteal haemorrhage or "bone bruises" can be a manifestation of abuse. They occur when the limb is grabbed or pulled, resulting in tractional and torsional forces on the periosteum. They may take 10-14 days to be visible on x ray. 

Skull fracture

Skull fracture in association with intracranial injury in babies is usually caused by abuse. It may be possible to diagnose abuse from a skull fracture alone, the characteristics being multiple or complex fractures, non-parietal fractures, depressed fracture, and growing fractures (leptomeningeal cysts). A depressed occipital fracture in an infant is virtually diagnostic of abuse, in contrast to the single, linear, parietal fracture, which is usually the result of accident. In a study of children under five years who fell from heights of around 90 cm in hospital and where there was no suspicion of abuse, skull fractures were rare, unilateral, and non-diastatic, with no sequelae. A history of fall from a cot, bed, or sofa as the cause of a skull fracture should be questioned. 

Spinal injury

This can occur in abuse from a hyperflexion-extension injury. The anterior superior edges of the vertebral bodies often in the upper lumbar and lower thoracic regions may be affected, with narrowed disk spaces and often multiple levels. The spinous processes may also be fractured. Spinal cord injury may result. 

Multiple fractures
Multiple fractures in different stages of healing are strong indicators of abuse. It is important to note that there may not be external signs of bruising in association with non-accidental fractures. The absence of contusion implies neither underlying bone disease nor increased possibility of abuse.

EXCLUDING MEDICAL CONDITIONS
In diagnosing a fracture or fractures as being due to abuse, it is usually prudent to exclude medical conditions that could be predisposing causes of a fracture. Of these conditions the most important is osteogenesis imperfecta. However, metabolic bone disease in neonates, rickets, osteoporosis, copper deficiency, osteomyelitis, leukaemia, and disseminated neuroblastoma can all cause fracture and should be excluded. 

Investigations:

A skeletal survey is recommended in all children under 30 months suspected being abused or neglected, in older children with severe bruising, where there is localised pain, deformity, or reluctance to move, and in unexpected child death. Views of the entire axial and appendicular skeleton are required, including a lateral view of the spine. A "babygram" is diagnostically inadequate. A bone scan will be highly sensitive in detecting rib and diaphyseal fractures, which might not be obvious on ordinary film; however, uptake of tracer around the metaphysis/ diaphysis makes identification of fractures in this area difficult. The role of the bone scan is still controversial because of practical considerations such as cost, radiation exposure, and technical and professional staff availability. 

When child abuse is strongly suspected, a follow up skeletal survey two weeks after the initial study is recommended to provide an accurate assessment of skeletal injury, and information for more accurate dating. Dating is not possible from a bone scan. Fractures heal in distinct stages to a set time scale. The peak times seen for the various stages are as follows: resolution of soft tissue change, 4-10 days; periosteal new bone formation, 10-14 days; loss of fracture line definition, 14-21 days; soft callus, 14-21 days; hard callus, 21-42 days; remodelling, 1 year.. Fractures carrying a high specificity for abuse may be missed in the acute stages but may be identified later, especially rib and subtle metaphyseal fractures. 

1.17 The Limping Child

Examine the child with the painful hip or knee

· Consider the conditions of irritable hips, synovitis, systemic rheumatoid arthritis, slipped upper femoral epiphysis, Perthes disease, septic arthritis, osteomyelitis and tumour

· Outline treatment to the child and family
A simple summary

	Septic arthritis
	
	0 - adult
	· Non-weight-bearing on affect side 

· ESR > 40 mm/hr 

· Fever 

· WBC count of >12,000 mm3
	USS

Aspirate

Antibiot.

	Osteomyelitis
	1/1000 neonates

1/5000 child
	0 - adult
	May be slow or acute onset

	Synovitis
	Common
	3-10 yrs
	

	Iritable Hip
	Common
	2-12 yrs
	Acute pain, (wt bearing, usually unilateral.

Usually self limiting within 1-2 weeks

	SC/UFE
	
	11-13 yrs
	Slippage of the upper femoral epiphysis

25% bilateral, may be family hx

‘Frog leg’ lateral Xray for Kleins line.

	Perthe’s disease
	
	4-8 yrs
	Ideopathic avascular necrosis, X-ray

Slow onset, low levels of pain, may be knee pain.

	Systemic RA
	1/30k
	
	(ESR, possibly +ve RF / ANA type dependent

	Tumour
	Rare
	5+
	Variety of types – malignancy uncommon <18yr


Septic arthritis

This is an orthopaedic emergency – if suspected, IMMEDIATE referral to orthopaedics is indicated.

The effects of septic arthritis on the joints

· Acute synovitis with purulent joint effusion

· Articular cartilage is attacked

· Articular cartilage is destroyed

· Healing leads to bony ankylosis and joint destruction

Kocher Criteria for child with painful hip

	· Non-weight-bearing on affect side 

· ESR > 40 mm/hr 

· Fever 

· WBC count of >12,000 / mm3
	4/4 criteria met = 99% chance that the child has SA

3/4 criteria are met, there is a 93% chance of SA

2/4 criteria are met, there is a 40% chance of SA

1/4 criteria are met, there is a 3% chance of SA


Clinical features differ with the age of the patient

	Newborn infants
	Children
	Adults

	· Irritability

· Refusal to feed

· Possible pyrexia

Examination

· Look for sites of entry – umbilical cord / inflamed IV access site.

· Tachycardia

· Carefully palpate and move joints looking for:

· Warmth

· Tenderness

· Resistance to movement
	· Acute pain in a single large joint (usually the hip)

· Reluctance to move the limb (pseudoparesis).

· Swinging pyrexia

Examination:

· Look carefully for site of infection – e.g. septic toe, boil, ear discharge 

· Overlying skin is red

· ? Superficial joint swelling 

· Tachycardia
	· Acute pain – usually of a superficial joint e.g knee, wrist, ankle)

· Pseudoparesis

· Ask about gonnococcal infection or IDU

Examination

· Warmth

· Marked tenderness

· Pseudoparesis


Investigation:

· X-ray is often normal – in children the joint space may be slightly widened due to fluid in the joint.

· Ultrasound will reveal the effusion

· Joint aspiration and fluid examination is the ideal investigation. Fluid may be obviously purulent or may appear clear in early stages – WCC and Gram stain should be carried out immediately. WCC > 50k / ml are highly suggestive of sepsis.

· Fluid is also sent for culture and sensitivity testing.

Management:

· Immediate joint aspiration

· Analgesia

· Splintage

· Antibiotics

· Surgical drainage

Indications for surgery include

· For the very young

· Where the hip is involved

· Where aspirated pus is very thick

· If repeated closed aspiration produces no improvement within 48 hours

The surgical treatment is drainage and washout (normal saline) under anaesthetic. A catheter is left in place and the wound closed with suction irrigation continuing for 2-3 days.

Osteomyelitis

Background: Osteomyelitis is an acute or chronic inflammatory process of the bone and its structures secondary to infection with pyogenic organisms.

Pathophysiology: The infection associated with osteomyelitis may be localized or it may spread through the periosteum, cortex, marrow, and cancellous tissue. The bacterial pathogen varies on the basis of the patient's age and the mechanism of infection.

The following are the 2 primary categories of acute osteomyelitis:

· Hematogenous osteomyelitis is an infection caused by bacterial seeding from the blood. Acute hematogenous osteomyelitis is characterized by an acute infection of the bone caused by the seeding of the bacteria within the bone from a remote source. This condition occurs primarily in children. The most common site is the rapidly growing and highly vascular metaphysis of growing bones. The apparent slowing or sludging of blood flow as the vessels make sharp angles at the distal metaphysis predisposes the vessels to thrombosis and the bone itself to localized necrosis and bacterial seeding. Acute hematogenous osteomyelitis, despite its name, may have a slow clinical development and insidious onset.

· Direct or contiguous inoculation osteomyelitis is caused by direct contact of the tissue and bacteria during trauma or surgery. Direct inoculation (contiguous-focus) osteomyelitis is an infection in the bone secondary to the inoculation of organisms from direct trauma, spread from a contiguous focus of infection, or sepsis after a surgical procedure. Clinical manifestations of direct inoculation osteomyelitis are more localized than those of hematogenous osteomyelitis and tend to involve multiple organisms.

Additional categories include chronic osteomyelitis and osteomyelitis secondary to peripheral vascular disease. Chronic osteomyelitis persists or recurs, regardless of its initial cause and/or mechanism and despite aggressive intervention. Although listed as an etiology, peripheral vascular disease is actually a predisposing factor rather than a true cause of infection.

	History - Hematogenous long-bone osteomyelitis.

· Abrupt onset of high fever (fever is present in only 50% of neonates with osteomyelitis)

· Fatigue

· Irritability

· Malaise

· Restriction of movement (pseudoparalysis of limb in neonates)
· Local oedema, erythyma, tenderness
	Examination

· Fever (present in only 50% of neonates)

· Oedema

· Warmth

· Fluctuance

· Tenderness to palpation

· Reduction in the use of the extremity (eg, reluctance to ambulate, if the lower extremity is involved or pseudoparalysis of limb in neonates)

· Sinus tract drainage (usually a late finding or one that occurs with chronic infection)


USS and MRI are imaging modalities of choice.

Synovitis

Transient synovitis (TS) is the most common cause of acute hip pain in children aged 3-10 years (age range = 3 months to adult but rare outside core range). The disease causes arthralgia and arthritis secondary to a transient nonspecific inflammation and hypertrophy of the synovium of the hip. Ultrasonography demonstrates an effusion that causes bulging of the anterior joint capsule. Synovial fluid has increased proteoglycans.
History:

· Hip pain: Unilateral hip or groin pain is the most common report; however, some patients with transient synovitis (TS) may report medial thigh or knee pain.

· Crying at night: Very young children with TS may have no symptoms other than crying at night; however, a careful examination should reveal some degree of an antalgic limp.

· Recent infection: Recent history of an upper respiratory tract infection, pharyngitis, bronchitis, or otitis media is elicited from approximately half of patients with TS.

· Limp: Some patients with TS may not report pain and may present with only a limp.

· Fever: Children with TS are usually afebrile or have a mildly elevated temperature; high fever is rare.

Examination

Hip
· During physical examination, hold the hip in flexion with slight abduction and external rotation.

· Examination of the individual with TS usually reveals mild restriction of motion, especially to abduction and internal rotation, although one third of patients with TS demonstrate no limitation of motion.

· The hip may be painful even with passive movement.

· The hip may be tender to palpation.

· The most sensitive test for TS is the log roll, in which the patient lies supine and the examiner gently rolls the involved limb from side to side. This may detect involuntary muscle guarding of one side when compared to the other side.

Knee

· The knee of the individual with TS may have decreased range of motion only as it may include hip motion.

· Any effusion or joint abnormality within the knee should suggest another disease process.
Irritable Hip

Irritable hip is a common disorder of childhood that presents with the acute onset of hip pain and a limp that gradually resolves. The child is otherwise well.

The cause is uncertain and the condition is usually made as a diagnosis of exclusion. Infection and trauma are postulated as precipitating factors but prospective studies report infection, usually of the upper respiratory tract, in only 30% of cases, and significant trauma in only 5% of cases.

Clinical Features

M>F (2:1)

Age: 2-12 (mean = 6)

Presentation

· Acute onset of hip pain and a limp

· Followed by knee pain and inability to weight bear

Both hips have an equal chance to be affected but it is rare for the disease to be bilateral
On examination, the affected leg tends to be held in the position of greatest ease, typically, one of flexion, abduction and slight external rotation. Movement is restricted especially extension and adduction which both increase intracapsular pressure. The child is otherwise well.

Symptoms usually persist for 1-2 weeks then resolve spontaneously. Months may elapse between episodes.

Investigations
A work up of an irritable hip should seek both to exclude alternative diagnoses and to demonstrate confirmatory features.

· Haematologic tests such as FBC, WCC, ESR and CRP are usually normal. Throat swab and mid-stream urine specimens rarely reveal an infection.

· Radiographs are poor at demonstrating effusions and are frequently normal.

· Ultrasound is the most useful investigation and can detect an effusion in 95% of cases where one is present. The anterior hip capsule is displaced 2.5 mm from the femoral head in a normal hip, but by up to 6 mm in an irritable hip. 

· Any effusion must be aspirated and cultured to exclude septic arthritis. However, an effusion is not demonstrable in all cases of irritable hip.

Differential Diagnosis

· Septic arthritis - leucocytosis and other evidence of infection 

· Perthes disease - persistent pain and/or effusion i.e. more than two weeks 

· Slipped upper femoral epiphysis - characteristic x-ray 

· Osteomyelitis - evidence of infection 

· Trauma - history 

· Tuberculous synovitis - raised ESR and positive Heaf test
Management

· Alternative conditions must be excluded. Admit to hospital if diagnosis in doubt.

· Rest and appropriate analgesia. 

· Aspiration of effusion when present, may provide dramatic symptomatic relief.

· The leg is kept flexed and in some external rotation. 

· Mobilise once the pain has settled. 

· A follow up radiograph at 6 weeks may be taken to confirm exclusion of Perthes' disease. 

Prognosis

Symptoms generally resolve within one or two weeks. There do not appear to be any long-term consequences of transient synovitis of the hip. A child who has had problems with an irritable hip is at a slightly increased risk of further episodes of this condition 

Slipped capital / upper femoral epiphyses (SCUFE, SCFE, SUFE)

[image: image40.jpg]



Definition:

SCFE – a gradual or acute disruption of the capital (upper) femoral epiphyseal plate.

Epidemiology: 

· Incidence 30/100,000

· Mean age = 13 for males and 11 for females (male predominance). Gender age difference due to SCFE occurring at the adolescent growth spurt

· Happens bilaterally in 25% of cases

· Autosomal dominance with incomplete penetrance

· Endocrine abnormalities (hypothyroidism, pan-hypopituitarism) and obesity

Presentation
Is with pain and a limp. The pain can be in the groin, the medial thigh or the knee. May be stable or unstable
· Weight bear with or without crutches (stable)

· Severe pain so that they cannot weight bear even with crutches (unstable)

10% of cases are acute:

· Presents with pain of short duration and may have previous history of mild weakness and/or pain. 

· Lateral rotation deformity with shortening. 

· X-rays show there is no evidence of healing or remodelling.

The rest are chronic or acute-on-chronic

· History of pain of more than 3 weeks with exacerbations or remissions. 

· A lack of medial rotation and limb goes into external rotation when the limb is flexed.

· Usually shortening of the limb with thigh or calf atrophy. 

· X-rays show epiphyseal displacement with re-modelling changes

X-ray features (Klein's Line)

· Line drawn along superior border of femoral neck should cross at least a portion of the femoral epiphysis – see line on picture above. 

· Most sensitive indicator of a mild slip on plain film 

Classification 

· Grade I: displacement of epiphysis less than 30% of width of femoral neck 

· Grade II: slip between 30%-60% 

· Grade III: includes slips of greater than 60% the width of neck


It is important to obtain a frog leg lateral view as it can increase the degree of displacement and so aid diagnosis in unclear cases.

Management:

Goal is to prevent further displacement, avoid osteonecrosis and chondrolysis and promote closure of the physis.

· Osteonecrosis – reduced blood supply leading to necrosis of the bone.Treatment; osteotomy, vascularized grafting or hip fusion.

· Chondrolysis – autoimmune reaction affecting cartilage and synovium. Treatment; anti-inflamatories, bed rest, continuous passive motion (CPM), traction and surgical release of contractures.

Surgery 

Two pins, left short of subchondral region.

Provides good long-term function and delays onset of degenerative arthritis regardless of severity of case

Stops growth at physis but this is not a major factor as most growth in femur length is from tibial end. Affected leg may end up 1-1.5 cm shorter – of no clinical significance.

Post-op management

Physio and assessment of the contra-lateral side for SCFE.

Spica cast

· Advantageous in that it avoids surgery and treats the contra-lateral hip at the same time.

· Contraindicated in obesity.

· Rarely used.

Prognosis:

The quicker diagnosis has a better prognosis. Delay increases the risk of complications.
Perthes Disease (Legg-Calve-Perthes) 

Idiopathic avascular necrosis of the proximal femur in the growing child. M>F (4:1); 4-8 yrs peak.

The pathophysiology is unknown but one proposed mechanism that the avascular necrosis seen in Perthe’s disease is the consequence of the evolution and susceptibility of the vascular supply to the femoral head.

An anterior and medial arcade of vessels is present in the newborn to two year old age group but is often absent in two to eight year olds. In addition the distance between the femoral head and neck and the greater trochanter in children less than eight is narrow which makes it vulnerable to vascular compression.

After the first years of life few children have vasculature that crosses the epiphysis. Chung found the presence of anastomotic rings that supply the head of the femur. The first is extra-capsular and is formed by the medial and lateral circumflex arteries. The second is intra-capsular and is more frequently incomplete in boys and is named the retinaculum of Weitbrecht. This can be easily damaged producing avascular necrosis though the characteristic clinical picture of perthe’s disease is not reproduced.

Clinical features: 

· Limp that has been slow and intermittent in its appearance

· 10-15% are bilateral

· Pain not usually major factor – seems to be activity related

· Late presentation due to slow onset and limited pain

· May complain of knee pain – referred from hip

· Examination – reduced movement around hip (especially abduction and internal rotation) and limp

· Chronic cases – muscle wasting and atrophy around hip and thigh

Differential diagnoses

· Blood dyscrasias e.g. sickle cell disease

· Corticosteroid use e.g. Asthma control

· Traumatic avascular necrosis

· Hypothyroidism e.g. suspect endocrinopathy if there is bilateral disease 

Radiography is the key to diagnosis. 4 stages of disease shown on radiograph:

· Smaller femoral head and apparent widening of hip joint (usually the femoral head appears whiter)

· Fragmentation phase – return of the blood supply to the area – the femoral head now appears to be separating into pieces (moth eaten) – as new blood vessels form.

· Re-ossification – new bone formation

· Healed phase – leaving any residual deformity of femoral head and neck. 

Treatment

Treatment of Perthes has two phases: 

· First is regaining as much movement as possible. This is achieved through bed rest and traction to relieve associated synovitis and muscle spasm followed by physiotherapy. 

· The second phase is containment - by keeping the head within the confines of acetabulum it is possible to promote a congruent joint. This allows the pressure to be decreased thus allowing the head to grow until it contacts the acetabulum. 

Surgery: 

· Femoral Osteotomies

· The subtrochanteric region of the femur is cut in a dome and then fixed in varus with a compression plate. Complications include revision procedures and limb shortening. 

· Pelvic osteotomies – recalcitrant post-operative stiffness

· Combined pelvic/femoral osteotomies 

Juvenile Rheumatoid Arthritis

There are three types:

· 60% present with the ‘pauciarticular’ form of the disease. This tends to affect fewer joints (ie 4 or less) and these joints are usually larger ones e.g. hip, knee, elbow, wrist. Likely to be RF –ve and ANA +ve (but variations exist). There is a much higher risk of acute anterior uveitis than with the other types as this is associated with ANA.

· 30% present with the ‘polyarticular’ form of the disease. This affects more joints but they tend to be smaller ones and the presentation is similar to adult RA. Often RF +ve.

· 10% present with the ‘systemic’ form of the disease (also known as Still’s disease). In this the main presentation is pyrexia (remitting – up to 39-40°C) that sometimes coincides with a macular rash; and prominent adenopathy / hepatosplenomegaly.

In all three types the ESR is generally raised

The prognosis is dependent on the subgroup of presentation but, in general, there is a proportion approaching 80% that should have little or no disability after 15 years of age.

Tumour

· Soft tissue tumours – numerous types are described e.g. synovial cell carcinoma, rhabdomyosarcoma, lipoma, and fibrosarcoma. Tumours of soft tissues should present before they have become large enough to cause a limp (i.e. as a swelling first).

· Primary bone tumours e.g. osteoid osteoma, osteoblastoma, osteosarcoma, chondrosarcoma, and Ewing’s sarcoma (see below). Clinical features of pain (especially at night) and a limp

· Lymphoma and leukaemia – can affect the bone and lead to pathological fractures that will lead to a limp. May also cause pain e.g. myeloma.

· Other sites e.g. spinal cord tumours may present with a limp due to neurological deficit. 

Osteoid osteoma - benign skeletal neoplasm of unknown aetiology that is composed of osteoid and woven bone, 

· 2:1 ratio of males to females affected.

· 90% aged 5-25 

· Focal bone pain

· Worsens at night

· Can be relieved by aspirin. 

Osteoblastoma - uncommon primary neoplasm of the bone. It has clinical and histological manifestations similar to those of osteoid osteoma. Although the tumour is usually considered benign, a controversial aggressive variant has been described, with histological features similar to those of malignant tumours such as osteosarcomas. 

· 3:1 male to female ratio 

· Mean patient age – 20.
Osteosarcoma (right) - primary bone tumour with a poor prognosis that most commonly causes patients to die from pulmonary metastatic disease. Very rare in young children but incidence increases in 10-18 year olds. Incidence is slightly higher in males compared to females. Most patients’ first symptom is pain, especially on exercise. X-ray of the focal area shows a ‘sunburst lesion’ where calcification in surrounding soft tissue appears as a sunburst. 

Ewing's sarcoma (left) – malignant primary bone tumour occurring mostly in ages 10-20. Affects boys more than girls. Ewing sarcoma accounts for 10-15% of all childhood malignant bone tumours and is second in prevalence to osteosarcoma. Ewing's can occur in any bone in the body; the most common sites are the pelvis, thigh, lower leg, upper arm, and rib. 

X-Ray appearances suggestive of bone tumours:

· Cortical destruction - is the cortical bone involved and eaten away?

· Periosteal reaction - this looks like a fuzzy line outside the cortex, indicating activity or irritation of the periosteum (also seen after fracture or infection).

· Zone of transition - the borders between the lesion and the normal bone. Diffuse borders associated with more aggressive tumours.

Order appropriate investigations

Good clinical history and examination

· The classic septic joint is hot, red and swollen – but it may not be!

· A bilateral presentation suggests SCFE, RA, Perthe’s or Endocrinopathy but does not exclude others.

Temperature (Non weight bearing on affected side + fever = 40% chance of septic arthritis)

Urgent Bloods: FBC ((WCC in Septic arthritis); ESR (>40 in septic arthritis)

Plain film: 

USS: effusion

Other bloods: Rheumatoid factor (RF), Anti nuclear antigen (ANA)

Loose Stools





Recurrent Chest Infect.
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About 3/4 of childhood fractures are of the upper limbs.





10% are elbow fractures: must be treated promptly to prevent possible deformity and nerve damage
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