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PREFACE

Paediatrics is a fascinating and multifaceted speciality. As well as dealing with the
standard medical conditions that arise in children, it covers neonatology and the pre-
term infant (often newcomers to a neonatal intensive care unit see it as ‘another world’),
genetics, ethics, child development, child protection, and child and adolescent psych-
iatry. During the short medical student paediatric attachments, and in the era of decreas-
ing hours of work for junior doctors, the exposure to the diverse range of paediatric
conditions is limited.

In the 100 cases that follow, we have tried to cover the majority of the key areas in paedi-
atrics. We have tackled problems that arise in different settings, such as primary care, and
emergency departments, paediatric outpatients, the paediatric ward and the maternity and
neonatal intensive care units. We hope to have done so in a way that is interesting and
that brings the cases alive. After reading through the case and questions, the reader should
carefully consider their answer and ideally commit their thoughts to paper, prior to look-
ing at the answers over the page. We have also tried to demonstrate how a senior paedi-
atrician would approach and work their way through the clinical problem and to explain
some underlying principles in a way that will help cement understanding and knowledge.

The book is aimed at medical students, foundation year doctors doing paediatrics and
junior doctors studying for their MRCPCH. We hope that these cases will be enjoyable
and that they will keep the ‘grey cells’ stimulated!

J E Raine

A J Cunnington
J M Walker
October 2008
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urea and electrolytes

upper respiratory tract infection
ultrasound

urinary tract infection

white blood cells



NORMAL VALUES

,©| NORMAL VALUES

Respiratory rate at rest

Age (years)
<1

1-2

2-5

5-12

>12

Heart rate
Age (years)
<1

1-2

2-5

5-12

>12

Respiratory rate (breaths/min)
30-40
25-35
25-30
20-25
15-20

Heart rate (beats/min)
110-160

100-150

95-140

80-120

60-100

Systolic blood pressure

Age (years)
<1

1-2

2-5

5-12

>12

Systolic blood pressure (mmHg)
70-90

80-95

80-100

90-110

100-120

(Reproduced with kind permission of the Advanced Life Support Group from
Advanced Paediatric Life Support, Blackwell Publishing, 2005.)
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RESPIRATORY

History

Mohammed is a 3-month-old boy, brought to a paediatric rapid referral clinic because of
persistent noisy breathing. He was born in the UK at term after an uneventful pregnancy and
is the fifth child of non-consanguineous Somalian parents. His birth weight was 3.7kg (75th
centile). Since he was a few weeks old, he has had noisy breathing, which hasn’t affected his
feeding, and his parents were repeatedly reassured that it would get better. He has continued
to have intermittent noisy breathing, especially when agitated, and sometimes during sleep.
Over the last few days, his breathing has been noisier than usual. Otherwise he has been well
without any fevers. All of his siblings have recently had coughs and colds.

Examination

He is active and smiles responsively. Oxygen saturations are 95 per cent in air and his
temperature is 36.9°C. He is coryzal and has intermittent stridor. There is a small ‘straw-
berry’ haemangioma on his forehead. Respiratory rate is 45/min, there is subcostal reces-
sion and mild tracheal tug. Air entry is symmetrical in the chest, with no crackles or
wheeze. Cardiovascular examination is unremarkable. His weight is 6.7 kg (75th centile).

Questions

® What is the most likely cause of his stridor?

® What other important diagnoses need to be considered?
® How can the diagnosis be confirmed?
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ANSWER 1

Stridor is an inspiratory sound due to narrowing of the upper airway. Mohammed is most
likely to have stridor due to laryngomalacia. This means that the laryngeal cartilage is soft
and floppy, with an abnormal epiglottis and/or arytenoid cartilages. The larynx collapses
and narrows during inspiration (when there is a negative intrathoracic pressure), resulting in
inspiratory stridor. It is usually a benign condition with noisy breathing but no major prob-
lems with feeding or significant respiratory distress. Most cases resolve spontaneously within
a year as the larynx grows and the cartilaginous rings stiffen. The reason Mohammed now
has respiratory distress is that he has an intercurrent viral upper respiratory tract infection.

A very important diagnosis to consider in this boy is a haemangioma in the upper airway.
The majority of haemangiomas are single cutaneous lesions, but they can also occur at
other sites and the upper airway is one position where they can enlarge with potentially
life-threatening consequences. The presence of one haemangioma increases the likelihood
of a second one. This boy should be referred for assessment by an ENT surgeon.

There are many other possible congenital causes of stridor which affect the structure or
function of the upper airway. Infectious causes of stridor, such as croup and epiglottitis,
are very rare in this age group.

Differential diagnosis of stridor in an infant
Laryngomalacia

Laryngeal cyst, haemangioma or web
Laryngeal stenosis

Vocal cord paralysis

Vascular ring

Gastro-oesophageal reflux
Hypocalcaemia (laryngeal tetany)
Respiratory papillomatosis

Subglottic stenosis

The diagnosis of laryngomalacia can be confirmed by visualization of the larynx using
flexible laryngoscopy. This can be done by an ENT surgeon as an outpatient procedure.
This demonstrates prolapse over the airway of an omega-shaped epiglottis or arytenoid
cartilages. Congenital structural abnormalities may also be seen. Lesions below the vocal
cords may require bronchoscopy, CT or an MRI scan for diagnosis.

\

® The commonest cause of congenital stridor is laryngomalacia.
® Laryngomalacia can be exacerbated by intercurrent respiratory infections.

KEY POINTS




CASE 2: A CHILD WITH NOISY BREATHING

History

Ewa is a 4-year-old child who presents to the ED with a sudden onset of noisy breathing.
She has had a runny nose for 2 days, a cough for 1 day and developed noisy breathing
3 hours earlier. Her mother feels that she is getting progressively more breathless. Her father
had a cold the previous week. She is otherwise well but has troublesome eczema which is
treated with emulsifiers and steroid creams. Her mother states that she is allergic to peanuts,
as they lead to a deterioration of the eczema within 1-2 hours. She avoids peanuts and all
types of nuts. She is fully immunized. Her 8-year-old sister has asthma.

Examination

Oxygen saturation is 89 per cent in air. Her temperature is 38.0°C. There is loud noisy breath-
ing, mainly on inspiration. Her respiratory rate is 52/min with supracostal and intercostal
recession. On auscultation, there are no crackles or wheezes. There are no other signs.

Questions

® What is the most likely diagnosis?
® What is the differential diagnosis?
® What is the treatment?
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ANSWER 2

The most likely diagnosis is laryngotracheobronchitis (croup). This child has stridor, which
is an inspiratory sound secondary to narrowing of the upper airway. In contrast, wheeze
is an expiratory sound caused by narrowing of the lower airways. The effort required to
shift air through the narrowed airway has resulted in tachypnoea and recession.

The upper airway of a child with stridor should not be examined and the child should
not be upset by performing painful procedures such as blood tests. This is because
there is a small risk that this may lead to a deterioration, causing partial obstruction to
progress to complete obstruction and a respiratory arrest.

n Differential diagnosis of acute stridor

Laryngotracheobronchitis

Inhaled foreign body

Anaphylaxis

Epiglottitis

Rare causes include:

— Bacterial tracheitis

— Severe tonsillitis with very large tonsils
— Inhalation of hot gases (e.g. house fire)
— Retropharyngeal abscess

Croup typically occurs in children aged 6 months to 5 years. It is characterized by an
upper respiratory tract infection that is followed by a barking-type cough, a hoarse
voice, stridor and a low-grade fever. Croup is most commonly caused by the parainflu-
enza virus.

When a foreign body is inhaled, there is usually a history of sudden coughing and/or chok-
ing in a child that was previously well. There may be accompanying cyanosis. The foreign
body is usually a food (e.g. peanut) but may be a small toy. On examination there may be a
unilateral wheeze with decreased air entry on one side.

This case is not typical of anaphylaxis, in that there is no history of the child having
had peanuts. Nor are there features that often accompany anaphylaxis, such as an itchy
urticarial rash, facial swelling, vomiting, wheeze or hypotension.

Epiglottitis would be very unlikely in a fully immunized child who would have received
the Haemophilus influenzae vaccine.

Initial management deals with the ABC. As the oxygen saturation is low, high-flow 100
per cent oxygen will be needed to elevate the saturation to =95 per cent.

The first step in the treatment of croup is oral dexamethasone. A less frequently used
alternative is nebulized budesonide. If 2-3 hours later the child has improved and the
oxygen saturation is =95 per cent in air, the child can be discharged. In some cases
a further dose of steroids can be administered 12-24 hours later. If the child deterio-
rates then nebulized adrenaline can be administered. If adrenaline is required then senior
help and an anaesthetist should be summoned urgently. If the child deteriorates further
(increasing tachypnoea, recession and exhaustion) then intubation and ventilation are
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required to secure the airway and to prevent hypoxia and its sequelae. If intubation is
unsuccessful, an ENT surgeon will be required to perform an emergency tracheostomy.

O\

® Stridor is due to upper airway obstruction.

® The upper airway of a child with stridor should not be examined as this may
precipitate total obstruction.

Laryngotracheobronchitis is the commonest cause of acute stridor.

KEY POINTS
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CASE 3: A CHESTY INFANT

History

Max is a 3-month-old boy seen in the community by his GP. He developed a runny nose
and bit of a cough 2 days ago but has become progressively more chesty and has now
gone off his feeds and is having far fewer wet nappies. He has two older siblings who
also have colds. He was born at 34 weeks’ gestation but had no significant neonatal
problems and went home at 2 weeks of age. Both parents smoke but not in the house.
His mother had asthma as a child.

Examination

Max is miserable but alert. His airway is clear. He is febrile (37.8°C) and has copious clear
nasal secretions and a dry wheezy cough. His respiratory rate is 56 breaths/min with tra-
cheal tug and intercostal and subcostal recession. On auscultation, there are widespread
fine crackles and expiratory wheeze. The remainder of the examination is unremarkable.

Questions

® What is the most likely diagnosis?

® What is the commonest causative organism?

® What are the indications for referral to hospital?
® What is the management in hospital?
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ANSWER 3

This baby has the characteristic clinical features of acute bronchiolitis - a seasonal viral
illness occurring from early autumn to spring, principally affecting infants.

The commonest causative organism is respiratory syncytial virus (RSV), which is respon-
sible for about 80 per cent of infections. In hospital, a nasopharyngeal aspirate (NPA) may
be sent for viral immunofluorescence, polymerase chain reaction (PCR) or culture. This is
largely for infection control and epidemiology and does not affect acute management.

Around 2-3 per cent of all infants are admitted each year with RSV-positive bronchiolitis
but many more are managed at home. Prevention is possible with monoclonal RSV immuno-
globulin (Palivizumab) but this is reserved for high-risk infants, e.g. oxygen-dependent
survivors of prematurity, as it is extremely expensive. There is no immunization.

n Indications for hospital referral

® Apnoeic episodes (commonest in babies <2 months and may be the presenting
feature)

® [ntake <50 per cent of normal in preceding 24 hours

® Cyanosis

® Severe respiratory distress — grunting, nasal flaring, severe recession, respiratory
rate >70/min

® Congenital heart disease, pre-existing lung disease or immunodeficiency

® Significant hypotonia, e.g. trisomy 21 - less likely to cope with respiratory
compromise

® Survivor of extreme prematurity

® Social factors

Babies usually deteriorate over the first 48-72 hours. Hence there is a low threshold for
admitting any baby <2 months of age on day 1-2 of their illness as they may deteri-
orate and become exhausted and apnoeic.

Management is supportive. Investigations are rarely indicated apart from an NPA.
A chest X-ray is only needed if the clinical course is unusual and often leads to unnec-
essary antibiotic prescriptions. Blood tests are only required if there is diagnostic uncer-
tainty, e.g. if the infant has a temperature =39°C and a superadded bacterial respiratory
infection is suspected. Oxygen saturations should be kept at =92 per cent and the
infant should be nasogastrically fed if they cannot maintain >50 per cent of normal
intake. Intravenous fluids are used in severe cases. All fluids are restricted to two-thirds
of maintenance. Nasal and oral suction is helpful. There is no evidence that broncho-
dilators, oral or inhaled steroids modify the clinical course or any important outcomes
such as the need for ventilation or the length of stay. A capillary blood gas should be
checked if the infant is deteriorating. Every season a small proportion of infants need
high-dependency or intensive care - most respond well to continuous positive airways
pressure (CPAP), avoiding the need for intubation.

Babies are discharged when they are well enough to continue recovering at home but
many continue to cough and wheeze for weeks and get similar symptoms with subse-
quent upper respiratory tract infections. Response to conventional asthma treatment is
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variable. Leukotriene antagonists may have a role. Exposure to tobacco smoke must be
avoided.

R | KEY POINTS

® Bronchiolitis is a clinical diagnosis.

® Numerous well-conducted studies have shown no benefit from any drug intervention
in the acute phase or in the prevention of long-term sequelae.

® Monoclonal RSV immunoglobulin (Palivizumab) may be given for prevention to high-
risk infants, but the costs of widespread use outweigh the benefits.
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CASE 4: A CHRONIC COUGH

History

Donna is a 12-year-old girl seen in the GP surgery with her mother. This is her fourth visit
in 3 months. Her initial presentation was with a headache, fever, malaise, a sore throat and
a symmetrical non-pruritic rash on her arms and hands. The lesions varied in size and char-
acter, some being simple red macules and others being up to 2cm in diameter with a central,
slightly dusky centre and a surrounding ‘halo’ of varying erythema. A diagnosis of a viral
infection was made. However, these symptoms progressed to include a cough productive of
white sputum. The computer records show that the emergency GP they consulted at the time
heard some crackles throughout the chest and prescribed a course of clarithromycin. All of
her symptoms have resolved, except for her cough. This is mostly during the day and is
not waking her or her family. However, it is disrupting her life because she is being sent
home from school and her parents have excluded her from sport. It is a spasmodic unpro-
ductive cough that comes in bouts, which are occasionally severe enough to cause vomiting.
Another GP gave her a trial of inhaled salbutamol but with no apparent improvement. She
has never had any obvious nasal symptoms. Donna is otherwise well and recently started her
periods. She is fully immunized. Her father has a history of asthma. Her mother smokes but
‘not around the children’ There is no history of recent foreign travel and no family history or
contact with tuberculosis.

Examination

Donna looks well. Her height is on the 91st centile and her weight is on the 75th cen-
tile. There has been appropriate weight gain since her illness began. She is not clubbed
or anaemic. She is afebrile. There is no significant lymphadenopathy. Examination of the
ears, nose and throat is normal. Her pulse is 72 beats/min, her heart sounds are normal
and there are no murmurs. Inspection of the chest is normal and her respiratory rate is
18 breaths/min. Expansion, percussion and auscultation are normal. Examination of the
abdomen is unremarkable.

/Q INVESTIGATIONS

Full blood count Normal
C-reactive protein Normal
Erythrocyte sedimentation rate  Normal
Chest X-ray 6 weeks previously Normal

Questions

® What is the differential diagnosis?
What is the most likely diagnosis?
What was the rash?

What is the management?

11
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ANSWER 4

Cough is one of the commonest symptoms in childhood and indicates irritation of nerve
receptors within the airway.

n Differential diagnosis of a recurrent or persistent cough in childhood

® Recurrent viral URTIs — very common in all age groups but more so in infants
and toddlers

® Asthma - unlikely without wheeze or dyspnoea

® Allergic rhinitis — often nocturnal due to ‘post-nasal drip’

® Chronic non-specific cough - probably post-viral with increased cough receptor
sensitivity

® Post-infectious — a ‘pertussis (whooping cough)-like’illness can continue for

months following pertussis, adenovirus, mycoplasma and chlamydia

Recurrent aspiration — gastro-oesophageal reflux

Environmental — especially smoking, active or passive

Suppurative lung disease — cystic fibrosis or primary ciliary dyskinesia

Tuberculosis

Habit

Donna is otherwise healthy with no evidence of any chronic disease and she has a normal
chest X-ray. Although her father has asthma, she has no convincing features of atopy and
she did not respond to inhaled salbutamol. The history is not that of recurrent aspiration.
The abrupt onset of symptoms with systemic features suggests infection, and the descrip-
tion of her cough as spasmodic bouts with occasional vomiting is that of a ‘pertussis-like’
illness. This can continue for months following an infection, as can a chronic, non-specific
cough following a viral infection.

The acute history is very typical, although not specific, for Mycoplasma pneumoniae infec-
tion. This aetiology is supported by the rash, which has the characteristic clinical features
of erythema multiforme (EM). As expected from the name, EM has numerous morpho-
logical features but the diagnosis is made on finding the classic target-like papules with an
erythematous outer border, an inner pale ring and a dusky purple to necrotic centre. It is
occasionally mistaken for urticaria, but EM is largely asymptomatic and the lesions do not
fade within 24 hours. Infection, frequently mycoplasma, is one of numerous causes. No
treatment is indicated.

These symptoms cause understandable distress and anxiety and a belief that there must
be something wrong and that treatment is necessary. As in this case, children must have a
thorough clinical evaluation to exclude serious and treatable pathology. This, plus an expla-
nation that they can expect the cough to take months to resolve, is usually adequate to
reassure families. Explore the reasons behind their anxiety and encourage a return to nor-
mality knowing that no harm is being done. A watch-and-wait policy is best, resisting any
pressure to investigate further or to try other treatments such as inhaled steroids. The one
thing the family can do is to ban smoking in the house and this could be the spur for her
mother to give up altogether.

12
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R | Key POINTS

® Cough is one of the commonest symptoms in childhood and is usually due to viral
respiratory tract infections.

® A chronic cough may indicate a serious disorder and all such children should have a
thorough clinical review to exclude significant pathology.

13



CASE 5: RECURRENT CHEST INFECTIONS

History

Conor is a 4-year-old boy who is admitted to the paediatric ward from the A&E depart-
ment with pneumonia. This is his fourth hospital admission. In the first year of life, he
was admitted twice with bronchiolitis, requiring several days on oxygen, and about 6
months ago he was admitted with pneumonia, again requiring oxygen and intravenous
antibiotics. He has had many courses of oral antibiotics over the last few years from
his GP for chest infections. He also has recurrent abdominal pain and his parents report
large offensive stools. His parents both smoke 20-30 cigarettes/day. He is unimmunized
as his parents are worried about potential side-effects.

Examination

He is small (height ninth centile, weight second centile), pale-looking, miserable and
very clingy to his mother. He has finger clubbing. His temperature is 38.7°C, respiratory
rate 40 breaths/min, heart rate 140 beats/min and oxygen saturation 89 per cent in air
(95 per cent in facemask oxygen). There is reduced air entry at the left base with bron-
chial breath sounds in the left midzone, and coarse crackles are heard on both sides of
the chest. Cardiovascular examination is unremarkable. His abdomen is mildly distended
but non-tender.

| INVESTIGATIONS
Normal

Haemoglobin 10.1g/dL 11.0-13.8g/dL
White cell count 19.7 X 10%L 6-17 X 10%/L
Platelets 401 X 109/L 210-490 x 109/L
Immunoglobulin G 10.2g/L 5.0-15.0g/L
Immunoglobulin A 2.5g/L 0.3-3.0g/L
Immunoglobulin M 1.8g/L 0.4-2.0g/L
Chest radiograph — see Figure 5.1

Figure 5.1 Conor’s chest radiograph.
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Respiratory
Questions
® What does the chest radiograph show?
® What is the likely underlying diagnosis?
® What investigation would you do to confirm the diagnosis?
e What are the other manifestations of this disease?

15



100 Cases in Paediatrics
ANSWER 5

The chest radiograph shows consolidation with some collapse of the left lower lobe and
further consolidation in the right middle lobe. There are small bilateral pleural effusions.
These features are consistent with the clinical diagnosis of pneumonia.

The combination of clubbing and recurrent chest infections is strongly suggestive of
cystic fibrosis (CF). This is the commonest cause of clubbing in children in the UK. Normal
immunoglobulins exclude antibody deficiencies such as X-linked hypogammaglobulinae-
mia. Malabsorption (with bulky, offensive stools) is another common feature of CF.

Cystic fibrosis is an autosomal recessive condition affecting 1 in 2500 children born in
the UK. It is the commonest autosomal recessive disorder in the Caucasian population.
Cystic fibrosis is caused by defects in the gene for the CF transmembrane conductance
regulator (CFTR). This gene encodes for a protein that functions as a chloride channel and
is regulated by cyclic AMP. Cystic fibrosis causes dysfunction of multiple organs — most
prominently lung, intestine, pancreas and liver. Clinical phenotypes of CF can be very
variable, affecting the age at presentation, symptoms and the severity of different organ
involvement. Thus CF should be considered in any of the situations listed below.

n Presentations of cystic fibrosis

Neonatal

® Meconium ileus

® [ntestinal atresia

® Hepatitis/prolonged jaundice

Infant

® Rectal prolapse (may be recurrent)

® Failure to thrive

® Malabsorption and vitamin deficiency (A, D, E, K)

Older children

Recurrent chest infections

‘Difficult’ asthma

Haemoptysis

Nasal polyps

Distal intestinal obstruction syndrome
Liver disease

Diabetes mellitus

Diagnosis can be made by the sweat test, which will demonstrate elevated sweat sodium
and chloride concentrations, and by genetic testing. National newborn screening using
blood spots collected on day 5 of life are now tested for immunoreactive trypsinogen (at
the same time as testing for phenylketonuria, congenital hypothyroidism and sickle cell
disease). This is now leading to the identification of cases before the onset of clinical
disease.

Once a child is diagnosed with CF, he or she will need multidisciplinary team manage-
ment under the supervision of a paediatric respiratory consultant. Optimal care will aim
to maintain lung function by treating respiratory infections and removing mucus from

16
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the airways with physiotherapy, and to maintain adequate growth and nutrition with
pancreatic enzyme and nutritional supplements.

R_| KEY POINTS

® Cystic fibrosis should be considered in children with recurrent chest infections or
malabsorption.

® Cystic fibrosis is the commonest cause of finger clubbing in children.

17
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CASE 6: A WHEEZY TEENAGER

History

Bradley is a 13-year-old boy who is seen in the A&E department at the request of the GP
out-of-hours service. He is a known asthmatic and this is his third attendance with an acute
wheeze in 3 months. His mother reports that last time he was nearly transferred to the paed-
iatric intensive care unit (PICU). He has developed a cold and become acutely breathless and
is using his salbutamol inhaler hourly without much relief. The accompanying letter says
that he is prescribed a beclometasone metered dose inhaler (MDI) 100ug/metered inhal-
ation 2 puffs b.d., salmeterol MDI 50ug/metered inhalation 1 puff b.d. and salbutamol MDI
100.g/metered inhalation p.r.n.

Examination

Bradley is sitting up in bed with a nebulizer in progress containing 5mg salbutamol. His
oxygen saturation on 15L of oxygen on arrival is documented as 89 per cent. He is quiet
but able to answer questions with short sentences. His chest is hyperinflated (increased
anteroposterior diameter) and he is using his accessory muscles of respiration. His respira-
tory rate is 60 breaths/min and he has marked tracheal tug with intercostal and subcostal
recession. On auscultation there is equal but poor air entry with widespread expiratory
wheeze. His temperature is 37.6°C. His pulse is 180 beats/min with good perfusion.

Questions

® What is the most likely underlying cause for this acute episode?
® What signs would you look for of impending respiratory failure?
® Qutline your management plan for this acute episode

¢ What should happen before he is discharged?
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100 Cases in Paediatrics
ANSWER 6

This boy has another acute exacerbation of asthma. Much the most likely underlying
cause is poor adherence to home treatment. This is common in all age groups but par-
ticularly in teenagers with their growing independence and risk-taking behaviour.

Signs of impending respiratory failure

Exhaustion (this is a clinical impression)

Unable to speak or complete sentences

Colour - cyanosis =+ pallor

Hypoxia despite high-flow humidified oxygen

Restlessness and agitation are signs of hypoxia, especially in small children
Silent chest - so little air entry that no wheeze is audible

Tachycardia

Drowsiness

Peak expiratory flow rate (PEFR) persistently <30 per cent of predicted for height
(tables are available) or personal best. Children <7 years cannot perform PEFR
reliably and technique in sick children is often poor

Acute management goals are to correct hypoxia, reverse airway obstruction and pre-
vent progression. Reassurance and calm are crucial because he will be frightened. Give
high-flow oxygen via mask and monitor saturations. Start a regular inhaled 3-agonist
(e.g. salbutamol) via a nebulizer. Beta-agonists can be given continuously. If so, cardiac
monitoring is needed as side-effects include irritability, tremor, tachycardia and hypoka-
laemia. Inhaled ipratropium bromide can be added. Give oral prednisolone or intraven-
ous (IV) hydrocortisone. Frequent clinical review is paramount. Blood gases (capillary
or venous) and a chest X-ray may be required. If there is no improvement or the child
deteriorates, additional treatment is needed. These include IV salbutamol, IV magnesium
sulphate (a smooth muscle relaxant) and IV aminophylline, although the effectiveness of
the latter two is still controversial. His precipitating ‘cold’ is almost certainly viral and
antibiotics are unlikely to be beneficial.

Before discharge a thorough review of his asthma is needed:

How often does he miss his regular drugs?
Is there parental supervision?
What device does he use? Children rarely use MDIs effectively and need a spacer.
However, he is unlikely to use one because they are cumbersome and not ‘cool’.
Agree an alternative ‘breath-activated’ device with the proviso that, if acutely
wheezy, he must use a spacer.

¢ Consider changing to a combined steroid/long-acting 3-agonist inhaler. This should
improve adherence.

® Ask about smoking - him and his family. Adults should be encouraged to stop
smoking or to smoke outside.

® Educate about allergen avoidance, e.g. daily vacuuming to reduce house dust mites.
Consider measuring total IgE and specific allergen IgE (RAST) if the history suggests
allergies.

e All asthmatics should have a written home management plan.
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® Provide an asthma symptom diary and arrange hospital follow-up until control
improves. Most children can and should be managed in primary care. Primary care
and hospital-based asthma specialist nurses are very helpful.

KEY POINTS

O\

® The commonest cause of an acute deterioration in chronic asthma is poor adherence
to treatment.

® Home management should be reviewed during any acute admission.
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CASE 7: FEVER AND BREATHLESSNESS

History

Niall is a 3-year-old boy from a travelling family referred to the paediatric day unit by
the out-of-hours GP service. He was seen 4 days ago with a cough and fever and diag-
nosed with a viral upper respiratory tract infection (URTI). The following day he returned
and was commenced on oral antibiotics. He is now complaining of tummy ache and has
vomited once. The GP is worried that he is becoming dehydrated and may have a urin-
ary tract infection or intra-abdominal pathology. He has not been immunized but there
is no other medical history of note.

Examination

Niall is miserable, flushed, toxic and febrile (38.8°C) with a capillary refill time of 2s. His
pulse is 140 beats/min, his oxygen saturation is 91 per cent in air and his blood pressure is
85/60mmHg. He seems to be in pain, especially when he coughs, and his respiratory rate
is 48 breaths/min with nasal flaring. There is dullness to percussion in the right lower zone
posteriorly with decreased breath sounds and bronchial breathing. He seems reluctant to
have his abdomen examined but bowel sounds are normal.

/9| INVESTIGATIONS
Normal

Haemoglobin 11.8g/dL 11.5-15.5g/dL
White cell count 25.4 X 10%L 6-17.5 X 10%/L
Neutrophils 20.8 X 109/L 3-5.8 X 10%L
Platelets 467 X 10%/L 150-400 X 10%/L
Sodium 126 mmol/L 138-146 mmol/L
Potassium 3.5 mmol/L 3.5-5.0mmol/L
Urea 2.5mmol/L 1.8-6.4mmol/L
Creatinine 48 pmol/L 27-62 pmol/L
Glucose 4.5 mmol/L 3.3-5.5mmol/L
C-reactive protein 387 mg/L <6mg/L
Chest X-ray — see Figure 7.1

Figure 7.1 Niall’s chest X-ray.
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Questions
® What are the chest X-ray findings?
What is the most likely causative organism?

What complication may have arisen and how would you confirm it?
List the steps in management.
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100 Cases in Paediatrics
ANSWER 7

The chest X-ray shows loss of the right hemidiaphragm, right lower zone consolidation
and a normal right heart border - the characteristic features of right lower lobe pneu-
monia. Lower lobe pneumonia should always be on the list of differential diagnoses for
abdominal pain in children. Young children rarely localize pain but observation should
establish whether they have pleuritic pain - they may have shallow breathing or may
simply sit very still, hardly moving the affected side.

The most likely causative organism is Streptococcus pneumoniae. However, a diagnosis
is rarely made from sputum analysis because children tend to swallow their sputum.
Blood cultures may be positive. Children in the UK are immunized against Streptococcus
pneumoniae but not all strains are covered, there is emerging antibiotic resistance and
also ‘failed’ immunizations. Any immunized child with positive cultures should be inves-
tigated for an underlying immune problem, including an absent spleen.

Niall has hyponatraemia. There are no pointers to excess sodium loss (e.g. diarrhoea or
significant vomiting) and hence the most likely cause is the syndrome of inappropri-
ate antidiuretic hormone secretion (SIADH), a known association with pneumonia. The
hyponatraemia is dilutional. First, the result should be confirmed - taking blood from
children can be difficult and unexpected results should be repeated. At the same time,
urine should be sent for osmolality and sodium. His serum osmolality is calculated as
follows:

2 X ([Na] + [K]) + [urea] + [glucose] = 266 mosmol/kg (normal 278-305)

Normally a fall in serum osmolality would suppress antidiuretic hormone secretion to allow
excretion of excess water as dilute urine. In SIADH, urine osmolality is inappropriately high
(>320mosmol/kg) and urine sodium is usually >40mmol/L (unlike hypovolaemic states
where it is <20mmol/L).

n Steps in management

Oxygen to maintain saturation at >92 per cent

Adequate pain relief for pleuritic pain

Intravenous antibiotics according to local guidelines, e.g. co-amoxiclav

Initial fluid restriction to two-thirds maintenance to help correct the hyponatraemia.

Fluid restrict even if no hyponatraemia, as SIADH may still develop

® Fluid balance, regular urea and electrolytes — adjust fluids accordingly. Weigh
twice daily

® Physiotherapy, e.g. bubble blowing. Encourage mobility

® Monitor for development of a pleural effusion. If the chest X-ray is suspicious,
an ultrasound will be diagnostic. If present, a longer course of antibiotics is
recommended to prevent empyema (a purulent pleural effusion). A chest drain
may be necessary if there is worsening respiratory distress, mediastinal shift on
the chest X-ray, a large effusion or failure to respond to adequate antibiotics

® Ensure adequate nutrition — children have often been anorectic for several days.
Low threshold for supplementary feeds probably via nasogastric tube

® Organise immunization programme before discharge

® Arrange a follow-up chest X-ray in 6-8 weeks for those with lobar collapse and/

or an effusion. If still abnormal, consider an inhaled foreign body
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\| KEY POINTS

® A lower lobe pneumonia should always be considered in the differential diagnosis of
an acute abdomen in children.

® ‘Vaccine failures’ should be investigated for an underlying immune problem.
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CASE 8: A TEENAGER WITH CHEST PAIN

History

Fabio is a 13-year-old boy who presents to outpatients with a 6-month history of chest
pain. The pain can occur at rest or on exercise and is central with no radiation. It lasts for
up to an hour. He occasionally gets palpitations after exercise, which he describes as regu-
lar. The pain is not accompanied by light-headedness and he has never fainted. He has no
respiratory or gastrointestinal symptoms. He had asthma as a child and has a salbutamol
inhaler at home but has had no symptoms in the past few years. There is a family history
of hypertension and his grandfather died of a myocardial infarction a year ago.

Examination

His pulse is 86/min, regular, his blood pressure is 124/82mmHg and his heart sounds
are normal. There is no hepatomegaly. Femoral pulses are palpable and his chest is clear.
His peak expiratory flow rate (PEFR) is 460L/min (child’s height 1.62m, PEFR range
320-570L/min). On palpation there is no chest tenderness.

/©| INVESTIGATIONS

His ECG and chest X-ray are both normal.

Questions
® What is the most likely diagnosis and the differential diagnosis?
® What treatment would you suggest?
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ANSWER 8

The most likely diagnosis in this case is idiopathic chest pain. This is one of the common-
est causes of chest pain in children. Psychological chest pain, which may be a replication
of the pain his grandfather used to have, and may be secondary to various stresses such
as bullying, is a further possibility. Costochondritis is due to inflammation of the cartilage
that connects the inner end of each rib with the sternum. There may be tenderness on
palpation of the cartilage in the anterior chest wall and the pain may be worse on move-
ment or coughing. The cause is unknown and the condition is self-limiting.

The lack of respiratory symptoms and signs with the normal PEFR would go against a
respiratory cause. PEFR is related to height, and charts with normal values exist. Children
have to be 5 or more years of age in order to perform this test in an effective and con-
sistent manner, and normally the best reading out of three is obtained. Pneumonia with
pleurisy is a common cause of chest pain that is typically worse on inspiration. In the
case of a pneumothorax, the pain is sudden and associated with shortness of breath. A
severe cough from whatever cause can lead to musculoskeletal chest pain.

The lack of gastrointestinal symptoms such as vomiting would go against gastro-
oesophageal reflux. Cardiac disease is a rare cause of chest pain in children. The palpita-
tions described are probably secondary to tachycardia during exercise.

Differential diagnosis of chest pain

Trauma, e.g. fractured rib

Exercise, e.g. overuse injury

Idiopathic

Psychological, e.g. anxiety

Costochondritis

Pneumonia with pleural involvement

Asthma

Severe cough

Pneumothorax

Reflux oesophagitis

Sickle cell disease with chest crisis and/or pneumonia
Rare: pericarditis, angina, e.g. from severe aortic stenosis, osteomyelitis, tumour

The patient and his family should be reassured. Ibuprofen could be used on an as nece-
ssary basis for its analgesic and anti-inflammatory properties for the more prolonged
bouts of pain. The child should be reviewed in about 2 months to monitor progress.

KEY POINTS

O\

Chest pain in children is often idiopathic, psychological or musculoskeletal in origin.
Pulmonary causes are a further common cause of chest pain.

Cardiac disease is a rare cause of chest pain in children.

A chest X-ray and ECG should be done to rule out significant pathology.
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CASE 9: A CYANOSED NEWBORN

A 5-hour-old male newborn on the postnatal ward is noticed by the midwife because
he looks blue around the lips and tongue. He is the first child of a 27-year-old mother
with asthma who was taking inhaled steroids throughout pregnancy. Antenatal scans
were unremarkable. She went into spontaneous labour at 41 weeks and there was thin
meconium staining of the liquor when the membranes ruptured 1 hour before delivery.
Cardiotocograph monitoring during labour revealed normal variability of fetal heart rate.
The baby was born by normal vaginal delivery and weighed 3.3kg. The Apgar scores
were 7 at 1 min and 8 at 5min.

Examination

The baby is not dysmorphic. His temperature is 36.6°C and his central capillary refill
time is 2s. His lips, tongue and extremities are cyanosed. He is crying normally and has
no signs of increased respiratory effort. Heart rate is 160 beats/min, femoral pulses are
palpable, heart sounds are normal and no murmur is audible. Oxygen saturation is 70
per cent in air and does not rise with facial oxygen, which has been administered by the
midwife. There is no hepatosplenomegaly.

| INVESTIGATIONS

Arterial blood gas Normal

In air
pH 7.25 7.35-7.42
Pao, 4.7 kPa 9.3-13.3kPa
Paco, 5.0kPa 4.7-6.0kPa

After 10 min in high-flow facemask oxygen
pH 7.23 7.35-7.42
Pao, 5.3kPa 9.3-13.3kPa
Paco, 5.2 kPa 4.7-6.0kPa

Questions

® What is the likely diagnosis and differential diagnosis?
®* How do you interpret the blood gas results?
® What is the emergency management?
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ANSWER 9

This baby is most likely to have transposition of the great arteries. There are few con-
genital cyanotic heart conditions that present on the first day of life, because in most
cases the ductus arteriosus remains open at this stage, maintaining pulmonary blood
flow in conditions such as pulmonary and tricuspid atresia where pulmonary blood flow
would be severely restricted or absent. Severe Ebstein’s anomaly and obstructed total
anomalous pulmonary venous drainage can produce early cyanosis, but these conditions
are associated with significant respiratory distress. Persistent fetal circulation also results
in cyanosis, usually with respiratory distress in the context of a newborn who has suf-
fered a significant hypoxic, hypothermic or hypoglycaemic insult, who has pulmonary
hypoplasia or sepsis, or sometimes for unknown reasons.

Transposition of the great arteries accounts for up to 5 per cent of congenital heart dis-
ease and is the commonest cardiological cause of cyanosis in the newborn. The aorta
and pulmonary arteries are transposed such that the right ventricle delivers deoxy-
genated blood, returning from the systemic circulation, into the aorta and back to the
systemic circulation. The left ventricle delivers oxygenated blood, arriving from the
lungs, into the pulmonary arteries and back to the lungs. These two parallel circula-
tions would result in the vital organs never receiving oxygenated blood, and hence rapid
death, if it was not for mixing in the atria via the foramen ovale and between the aorta
and pulmonary arteries via the ductus arteriosus. Chest X-ray may show a narrowed
upper mediastinum due to the abnormal position of the aorta and pulmonary arteries.
Echocardiography by an experienced operator is necessary to confirm the diagnosis.

The hyperoxia test provides a means of diagnosing whether cyanosis is due to cardiac
or respiratory disease. Normally arterial P,0, is greater than 9kPa and rises to more than
20kPa after exposure to 90-100 per cent oxygen. If the P,0, fails to rise, this is strongly
suggestive of cyanotic heart disease. Persistent fetal circulation can also result in a lack
of response. There is already evidence of tissue hypoxia in this case, as there is a meta-
bolic acidosis.

Emergency management involves commencing a prostaglandin infusion to maintain
patency of the ductus arteriosus, and to correct the metabolic acidosis. An emergency
balloon atrial septostomy will probably be needed to improve mixing of oxygenated and
deoxygenated blood at the atrial level. Ultimately, an arterial switch operation will need
to be performed to provide an anatomical correction.

KEY POINTS

O\

® Measure oxygen saturations if you have any suspicion that a baby may be cyanosed.
® The absence of a murmur does not exclude congenital heart disease.
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CASE 10: A SHOCKED NEONATE

History

Freddie is 3 days old. He is brought by ambulance to the resuscitation room in A&E.
He was found in his cot this morning looking mottled and breathing very fast. He had
been well until yesterday when he did not feed as well as usual. He was born at 39
weeks’ gestation by normal vaginal delivery in a midwife-led birthing unit and was dis-
charged home the same day. There was no prolonged rupture of membranes and he did
not require any resuscitation at birth. He has been exclusively breast-fed. He did not
receive vitamin K due to parental objection.

Examination

Freddie is grunting and has a respiratory rate of 70/min with subcostal, intercostal
and sternal recession. His lung fields sound clear. Oxygen saturation monitoring does
not pick up a trace. He looks mottled, cyanosed peripherally and his limbs feel cold.
Capillary refill time is 5s, heart rate is 180/min, blood pressure is unrecordable, and the
femoral pulses cannot be felt. The heart sounds are unremarkable. The liver edge is pal-
pable 3 cm below the costal margin and his temperature is 35.0°C.

9| INVESTIGATIONS
Normal
Arterial blood gas
pH 7.01 7.35-7.42
Paco, 5.3.kPa 4.7-6.0kPa
Pao, 8.1kPa 9.3-13.3kPa
HCO;, 1T0mmol/L 18-20 mmol/L
Base excess -18 +2.5to —2.5mmol/L
Glucose 3.8 mmol/L 3.3-5.5mmol/L

Questions

e What is the interpretation of the blood gas result?

® What is the most likely diagnosis and what is the differential?
® What is the initial management of a collapsed neonate?
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The pH is 7.01, which is a severe acidosis. The Paco, is normal, so the acidosis is not
respiratory in origin. The low bicarbonate and large negative base excess indicate that
this is a metabolic acidosis. There is also a degree of hypoxaemia. The baby’s circulation
is so poor that pulses are not palpable, the saturation meter cannot pick up a pulse trace
and a severe metabolic acidosis has developed due to hypoperfusion.

This is most likely to be a case of cardiogenic shock due to a congenital left heart
obstructive lesion. The clues are in the age of the baby and the absence of the femoral
pulses. Left-sided obstructive cardiac lesions rely on the ductus arteriosus to perfuse the
systemic circulation by passage of blood from the pulmonary arteries into the distal end
of the aortic arch. As the ductus arteriosus closes, the systemic perfusion becomes dra-
matically reduced, resulting in collapse and shock. Freddie actually had hypoplastic left
heart syndrome (HLHS). The absence of a murmur does not rule out a cardiac cause, and
murmurs are not always present in HLHS.

Congenital cardiac lesions presenting with neonatal collapse

Severe aortic coarctation

Aortic arch interruption
Hypoplastic left heart syndrome
Critical aortic stenosis

n Differential diagnosis of a collapsed neonate

Infection — e.g. group B Streptococcus, herpes simplex

Cardiogenic — e.g. hypoplastic left heart syndrome, supraventricular tachycardia
Hypovolaemic - e.g. dehydration, bleeding

Neurogenic — e.g. meningitis, subdural haematoma (‘shaken baby’)

Lung disorder — e.g. congenital diaphragmatic hernia (late presentation)
Metabolic - e.g. propionic acidaemia, methylmalonic acidaemia

Endocrine - e.g. panhypopituitarism

In any collapsed neonate, it is essential to adopt a standard approach to resuscitation.
The airway should be maintained, high-flow oxygen administered, intravenous access
obtained and fluid resuscitation should be given for the shock. Blood glucose measure-
ment must be checked early and corrected if low. A blood gas sample should be analysed.
Intravenous antibiotics should be given promptly as sepsis is a possible treatable cause. If
there is any suspicion of a duct-dependent cardiac lesion, a prostaglandin infusion should
be commenced, as this is life-saving. Early involvement of senior paediatricians, an
anaesthetic team and paediatric intensive care services will help appropriate management.

O\

® Congenital cardiac disease can present as shock in a neonate after several days.

® The absence of a murmur does not rule out congenital heart disease.

® A prostaglandin infusion can maintain patency of the ductus arteriosus and can be
life-saving.

KEY POINTS
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CASE 11: A PALE, BREATHLESS BABY

History

Alfie is a 7-month-old baby who is seen in the A&E department with a day’s history of
pallor. Over the past few hours, he has also become restless and breathless. He is feeding
poorly. He has no cough or wheeze. There is no past medical history of note and he is
on no medication. His 3-year-old sister has a cold but a 5-year-old brother and the rest
of the family are well.

Examination

He is apyrexial, pale and his oxygen saturation is 91 per cent in air. The heart rate is 270
beats/min, blood pressure is 84/44 mmHg, heart sounds are normal and femoral pulses are
palpable. The peripheral capillary refill is 4s. Respiratory rate is 62 breaths/min and the
chest is clear. The liver is palpable 4 cm below costal margin. There are no other signs.

/| INVESTIGATIONS
Normal

Haemoglobin 12.8g/dL 10.5-13.5g/dL
White cell count 7.0 X 10%/L 4.0-11.0 X 10%/L
Platelets 323 X 10%L 150-400 X 10%/L
Sodium 138 mmol/L 135-145 mmol/L
Potassium 3.9mmol/L 3.5-5.0mmol/L
Urea 6.4 mmol/L 1.8-6.4 mmol/L
Creatinine 60 pmol/L 20-80pmol/L
C-reactive protein 5mg/L <6mg/L
ECG —see Figure 11.1
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Figure 11.1 Alfie’s electrocardiogram (lead 2).

Questions
® What does the ECG show and what is the diagnosis?
® What treatments can be used to manage this condition?
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The ECG shows a narrow QRS complex tachycardia with a rate of approximately 220
beats/min. There are no P waves.

The diagnosis is supraventricular tachycardia (SVT). This is the commonest pathological
arrhythmia in childhood (sinus arrhythmia is a normal variant). Diagnosis is based on
the presence of a narrow QRS complex tachycardia. P waves are only visible in about
half of cases. It is usually secondary to a re-entrant tachycardia using an accessory path-
way. It is also associated with the Wolff-Parkinson-White syndrome (see Fig. 11.2). This
condition can be diagnosed by a short PR interval and a slow upstroke of the QRS (delta
wave). These are normally only seen when the patient does not have a tachycardia.

Figure 11.2 Intermittent pre-excitation in Wolff-Parkinson-White syndrome. The first two beats
show the short PR interval and delta wave. The middle two beats are normal and the abnormality
returns in the final two beats. (Reproduced with permission from Worrell DA, ed, Oxford
Textbook of Medicine, 2003, Oxford University Press.)

The heart rate in SVT is typically 200-300 beats/min. Arrhythmias can last from a few seconds
to days. In older children, they can be associated with palpitations, light-headedness and
chest discomfort. However, in young infants, the inability to report symptoms may lead
to presentation with heart failure and shock, as in this case. In a third of cases there is
associated congenital heart disease so an echocardiogram should be performed. Supra-
ventricular tachycardia needs to be differentiated from sinus tachycardia. In the latter,
the heart rate is usually <220 beats/min, there is greater variability in the heart rate and
there is often a history consistent with shock.

Features of heart failure

Tachycardia

Tachypnoea

Hepatomegaly

Poor feeding

Sweating

Excessive weight gain (acutely)
Poor weight gain (chronically)
Gallop rhythm

Cyanosis

Heart murmur
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Cardiology

Initial treatment in this emergency follows the standard resuscitation guidelines and the
baby should be administered oxygen. Capillary refill is slightly prolonged but should
improve swiftly following the correction of the tachycardia.

Specific treatment comprises vagal stimulation, for instance by eliciting the ‘diving reflex’
which will increase vagal tone, slow atrioventricular conduction and abort the tachycar-
dia. This can be done by placing a rubber glove filled with iced water over the baby’s
face. If this fails, the baby’s face can be immersed in iced water for 5s. Second-line treat-
ment comprises intravenous adenosine that can be administered in escalating doses. If
this fails, synchronized DC cardioversion will almost always stop the tachycardia. Once
sinus rhythm is achieved, maintenance treatment using drugs such as amiodarone should
be started following consultation with a cardiologist. Infants (<1 year old) with SVT are
less likely to relapse than older children. They are often treated for 1 year, following
which the medication is slowly tapered. In the majority of cases, the SVT does not recur.
Definitive treatment comprises catheterization with radiofrequency ablation.

KEY POINTS

&

® SVT is the commonest pathological arrhythmia in childhood.
® |t can lead to heart failure and shock.
® Treatments comprise vagal manoeuvres, adenosine and DC cardioversion.
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CASE 12: AN INCIDENTAL MURMUR

History

Lola is a 3-year-old girl referred to outpatients by her GP, who heard a murmur when she
presented to him with a fever and a cough. Looking through her notes, the murmur was not
heard at her 6-week check and she has only been seen twice since, with minor infections. He
brought her back a week later to listen again, the murmur was still present and he has referred
her on. She is otherwise entirely healthy with no significant past medical or family history.

Examination

Lola looks generally healthy and her height and weight are on the 75th centiles. She is
not clinically anaemic, jaundiced or cyanosed. Her pulse is 88/min and her blood pressure
90/50mmHg. She has normal femoral pulses. Examination of the praecordium shows no
thrills but there is a heave at the lower left sternal border. The apex beat is in the fifth inter-
costal space in the mid-clavicular line. Both heart sounds are present but the pulmonary com-
ponent of the second sound is quiet. There is a click immediately after the first heart sound
and an ejection systolic murmur which is heard loudest in the pulmonary area. This radiates
into both lung fields and is heard in the back between the scapulae. Examination of the respi-
ratory and abdominal systems is normal with no hepatomegaly.

/© INVESTIGATIONS

Lola’s electrocardiogram is shown in Figure 12.1.

Figure 12.1 Lola’s electrocardiogram.

Questions

®* Why did the GP bring her back to listen again?
What features suggest that a murmur is innocent?
What is the most likely diagnosis?

What does the ECG show?

What should happen next?
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Up to 40 per cent of children will have a murmur heard at some time during childhood,
particularly if examined at a time of high cardiac output - e.g. fever, anaemia or anxiety.
These ‘innocent’” murmurs have certain reassuring features and the heart is structurally
normal. It is good practice to re-examine asymptomatic healthy children 1-2 weeks later
when they are well. If the murmur persists, they should be referred. That it was not heard
at the 6-week check is irrelevant - murmurs in children are often difficult to hear. A mur-
mur can be diagnosed as innocent on the basis of the certain clinical findings (see box).

Clinical findings in innocent murmurs

Asymptomatic

No thrills or heaves

Normal heart sounds, normally split with no added clicks

Quiet and soft

Systolic (isolated diastolic murmurs are never innocent)

Short, ejection (pansystolic murmurs are pathological)

Single site with no radiation to neck, lung fields or back

Varies with posture (decreases or disappears when patient sits up, loudest when
they're lying)

Further investigations are rarely indicated. Nevertheless parents are understandably anx-
ious and must be reassured that an innocent murmur is simply a ‘noise’ It may never
disappear but this does not matter because the heart is normal. All other murmurs should
be investigated. However, a normal ECG and chest X-ray do not exclude pathology. An
echocardiogram is the definitive test.

The findings are characteristic of moderate pulmonary valve stenosis (PS). This is com-
mon, accounting for 7-10 per cent of all congenital heart defects. Unless the stenosis
is severe, children are otherwise healthy and asymptomatic. An ‘opening’ click may be
heard at the beginning of systole. With increasing severity, the clinical features change
to reflect the progressive narrowing and the resulting right ventricular hypertrophy
(RVH). The pulmonary component of the second heart sound diminishes and a lower left
sternal heave develops. In severe PS there may be evidence of right-sided heart failure
with hepatomegaly.

The ECG will show the same progression. This child’s ECG shows right axis deviation and
evidence of RVH (an ‘R’ in V1 > 20 millimetres, an ‘S’ in V6 > 5 millimetres and upright
T waves across all the right precordial leads).

She needs an echocardiogram to:

® confirm the clinical diagnosis
® assess severity to guide further investigation and treatment
® exclude any associated cardiac lesions, e.g. ventricular septal defect.

Doppler echocardiography measures velocity across the valve - the higher this is, the greater
the need for intervention. Catheter balloon valvuloplasty is the treatment of choice in the
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majority and the outcomes are good. Milder degrees of PS need regular re-evaluation to
monitor any progression. Antibiotic prophylaxis to prevent infective endocarditis is no longer
recommended in this condition.

O\

KEY POINTS

Cardiac murmurs are heard at some time in up to 40 per cent of children.
The majority of murmurs in children are innocent.

A normal ECG and chest X-ray do not exclude a pathological murmur.
An echocardiogram is the definitive investigation.
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CASE 13: A FUNNY TURN

Sian is a 15-year-old girl, referred to paediatric outpatients by her GP. The letter says,
‘Thank you for seeing this girl who has had her first fit Three weeks ago she was at
school when the fire alarm went off unexpectedly. She felt faint and clammy. Friends
tried to help her to walk out of the classroom, but after about a minute she collapsed to
the floor and had a brief episode of jerking movements affecting all four limbs. There
was no incontinence or tongue biting. She regained consciousness within a minute but
continued to feel weak for a few hours afterwards.

Sian had a febrile convulsion at 18 months of age and she has fainted on about five occa-
sions, mostly in emotional situations or when it has been hot. She describes herself as an
anxious girl, and has a sensation of her heart racing every few weeks. She has never been
in hospital, but has seen her GP for heavy periods. There is no family history of epilepsy,
but her aunt collapsed and died at the age of 28 in Canada. She is top of her year at school
and hopes to be a doctor or lawyer.

Examination
Her height is 170 cm (91st centile) and her weight is 53kg (50th). Cardiovascular, respi-
ratory, abdominal and neurological examinations are normal.

Questions
® What are the possible causes of her collapse?
® What is the most important investigation to perform at this stage?
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“ Causes of a funny turn

Distinguishing features in the history

Epileptic seizure Aura, incontinence, tongue biting, family history
Cardiac arrhythmia Palpitations, sudden collapse, exercise-related
Neurally mediated syncope Preceding stimulus, dizziness, nausea

Panic attack Hyperventilation, paraesthesia, carpopedal spasm
Breath-holding attack Usually a toddler, upset/crying

Reflex anoxic seizure Usually infant/toddler, painful stimulus
Pseudoseizures Psychological problems

Other causes

Hypoglycaemia

Other metabolic derangements
Drugs, alcohol

In this case, the history is most suggestive of a neurally mediated (vasovagal) syncope,
a cardiac arrhythmia or perhaps a panic attack. The history is less typical of an epileptic
seizure, and the most likely reason for the brief convulsion is hypoperfusion of the brain
due to low blood pressure while her friends held her upright - an anoxic seizure. This
terminated quickly when she was supine after collapsing,.

The single most important investigation is an ECG, as this may show a potentially life-
threatening cardiac cause. An EEG is generally not performed after a first seizure because
it may be normal in those who go on to have epilepsy and abnormal in those who never
have another seizure, with the EEG adding little to prognosis at this stage. Blood tests
are often performed for glucose, electrolytes, calcium and magnesium, but are frequently
unhelpful. Sian’s ECG is shown in Figure 13.1.

Figure 13.1 Sian’s electrocardiogram.

Her ECG shows a prolonged corrected QT interval, making the diagnosis of a long QT
syndrome. This disorder has a number of genetic causes, and in some cases an arrhythmia
can be precipitated by a sudden loud noise. This girl went on to require anti-arrhythmic
drug treatment and an implantable cardiodefibrillator.

The QT interval is measured from the start of the QRS complex to the end of the T-wave;
the QT interval is corrected (QTc) for heart rate by: QTc = QT/(\R - R interval). QTc is
normally around 0.41s and should be less than 0.45s. In this case it is 0.52s.
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KEY POINTS

The commonest cause of fainting in a teenager is neurally mediated (vasovagal)
syncope.

Cardiac causes should always be considered in the differential of epilepsy and
funny turns.

An ECG is almost always indicated.
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ENDOCRINOLOGY AND DIABETES

CASE 14: A THIRSTY BOY

History

Steven is a 4-year-old boy seen in the paediatric day unit with a 2-week history of polydipsia
and polyuria. Having been dry at night for some time, he has also started wetting the bed.
His mother thinks that he has lost some weight. He has been less cheerful than usual and
hasn’t wanted to go to school - his mother has put this down to tiredness at the end of his
first term. She and her mother have hypothyroidism. There is no significant past medical
history and he is fully immunized. He has a 2-year-old brother who is well.

Examination

Steven is playing happily in the playroom. His weight is on the 9th centile and his height
is on the 50th centile. His trousers are a bit loose round his waist. He is afebrile. He is not
dehydrated. His pulse is 84 beats/min and his capillary refill time is <2s. Examination of
the respiratory and abdominal systems is normal.

| INVESTIGATIONS
Normal
Haemoglobin 12.3g/dL 11.5-15.5g/dL
White cell count 8.4 X 10%/L 6-17.5 X 10%/L
Platelets 365 X 10%/L 150-400 X 10%/L
Sodium 138 mmol/L 138-146 mmol/L
Potassium 4.5 mmol/L 3.5-5.0mmol/L
Urea 4.2 mmol/L 1.8-6.4 mmol/L
Creatinine 46 umol/L 27-62 pmol/L
Glucose 22.4mmol/L 3.3-5.5mmol/L
Venous blood gas
pH 7.35 7.35-7.45
Pco, 4.3 kPa 4.7-6.4 kPa
Bicarbonate 19mmol/L 22-29 mmol/L
Urinalysis Glucose +++, ketones +++
Questions

® What is the diagnosis?
® What should happen next?
e List the topics that need to be discussed with his family?
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The diagnosis is type 1 diabetes mellitus (T1DM), by far the commonest form of diabetes in
childhood characterized by pancreatic 3-cell dysfunction with insulin deficiency. The precise
mechanism is not understood, but environmental factors probably ‘trigger’ a T-cell-mediated
autoimmune process in those genetically susceptible (although only about 10 per cent have
a family history at presentation). There may be a history of other autoimmune diseases. The
incidence is rising. The incidence of type 2 is also rising alongside obesity.

Although this boy has ketonuria, he is not acidotic and does not have diabetic ketoacidosis
(DKA) - a widely accepted biochemical definition being a pH <7.30 and/or a bicarbonate
<15mmol/L. Nor is he vomiting or showing signs of sepsis. Therefore he does not need
intravenous fluids or intravenous insulin. Only about 10-20 per cent of children present
with DKA, usually pre-school children in whom the diagnosis has not been considered.
Childhood DKA has a mortality rate of approximately 0.2 per cent, usually from cerebral
oedema due to the use of excessive fluids and/or rapid changes in blood glucose.

He now needs to start regular subcutaneous insulin. Current best practice suggests that
insulin is best delivered by a ‘basal bolus’ regime - background ‘basal’ insulin given
once daily with rapid-acting ‘bolus’ insulin at mealtimes. Alternatives are twice-daily
injections of pre-mixed long and rapidly acting insulins or insulin via a pump.

The impact of the diagnosis of TIDM should never be underestimated (see Case 87,
p- 255 in relation to the breaking of bad news to families). At diagnosis, he and his fam-
ily will start a detailed education programme. Education is provided by a multidiscipli-
nary team, including specialist nurses and dieticians. The aspects of management that
need to be discussed include:

how to give insulin - to a probably reluctant 4-year-old

regular finger-prick blood testing — up to four times daily

interpreting blood glucose results and altering insulin

recognition and treatment of hypoglycaemia - ‘hypos’ really worry parents and older
patients, especially at night

management during intercurrent illness, e.g. flu

blood or urine ketone estimations

who to contact in an emergency

diet - matching insulin to carbohydrate in a ‘basal-bolus’ regime

school - trusting