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Annotations

Caustic ingestion

Corrosive burns of the oesophagus remain a serious health
hazard in children. The highest risk group for accidental
ingestion are children less than 5 years old with the peak
around 24 months.' Despite parental awareness and legisla-
tive changes in the permissible concentration of household
cleaners, an estimated 5000 accidental ingestions of caustic
agents per year are reported in the United States.2 In rural
areas, particularly in developing countries with active home
industries, industrial strength lye, battery acid, and similar
products continue to be available in containers which are
not childproof. A major advance in the management of
corrosive burns is the safety with which early,
flexible fibreoptic endoscopy can be carried out for
diagnostic purposes.' 3Controversy still surrounds steroid'
and antibiotic4 use.

Pathophysiology
The severe injury produced depends on the concentration,
pH, and duration of contact of the corrosive agent with the
mucosa. Alkalis produce injury through liquefactive necrosis
and penetration, whereas acids cause coagulation necrosis
with lesser degrees of penetration. Liquid corrosives result
in more severe injuries than powder or tablets. Within the
first 24 to 48 hours of ingestion erythema, oedema, and
ulceration are noted in the oesophagus as the inflammatory
phase followed by the formation of granulation tissue and
finally stricture formation.

Presentation
Many infants and children who ingest caustic substances
remain asymptomatic and do not develop signs of corrosive
injury.7'0 Others present with signs of oral burns and
retrosternal pain, tachycardia, dyspnoea, and agitation may
be noted. Drooling and inability to clear secretions are
indicative of pharyngeal injury. Acute respiratory distress
may occur as a result of posterior pharyngeal oedema or
upper airway burn. The most severe injuries result in
oesophageal perforation with mediastinitis, shock, and
surgical emphysema in the neck and chest. Clinical signs do
not significantly add to history when evaluating the likeli-
hood of injury after alleged caustic substance injury.3
A small but significant percentage of patients sustain
oesophageal lesions without evidence of oropharyngeal
injury.7-

Initial management
Initial treatment is directed at achieving haemodynamic and

respiratory stability. Parents should be instructed to bring
the toxic agent container so that the ingested material can be
analysed and identified. Attempts to remove the ingested
product by emesis or lavage is strictly contraindicated as it
may reintroduce the corrosive material onto the epiglottis,
vocal cords, and larynx. ' No neutralising chemicals should
be given as they produce heat when interacting with the
ingested substance which may increase the severity of the
injury. Introduction of a nasogastric tube before endoscopy
should be avoided as it may result in a perforation.
Emergency surgery is reserved for the rare case of a severely
charred oesophagus when oesophagectomy is performed
and cervical oesophagostomy and feeding jejunostomy or
gastrostomy are established.

Diagnostic studies
Early diagnosis by endoscopy is crucial because of the
difficulty in accurately predicting the existence and/or
severity of oesophageal involvement purely on the basis of
history and physical examination.3 The technique using a
flexible fibreoptic endoscope is both accurate and safe,
especially within 24-48 hours of an ingestion.' 7 12 Oeso-
phagoscopy allows grading of the severity of the injury,5
which in turn predicts the likelihood of stricture formation.
In addition, unnecessary hospitalisation is avoided when
oesophageal injury is excluded. Perforation is the most
devastating complication ofoesophagoscopy and is associated
with a high incidence of mediastinitis and mortality. This
complication can be avoided by examination of the
oesophagus only to the level of the first significant injury
merely to establish the presence of lesions requiring
treatment. Early endoscopy is contraindicated in the
presence of respiratory and haemodynamic instability or
where there are severe pharyngeal burns which may lead to
respiratory obstruction. In such patients the likelihood of
oesophageal injury is very high and treatment should be
initiated. Oesophagoscopy may then be performed several
days after the injury when the upper airway oedema has
resolved.

Radiological studies are useful to identify pneumonitis,
and oesophageal or gastric perforation. Contrast studies are
of value later in the course to determine the extent of injury
and to plan appropriate treatment.

Treatment
Once the patient is stabilised and diagnostic procedures are
complete, treatment is aimed at maintaining adequate
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nutrition and preventing oesophageal stricture. Earlier
controversies regarding steroid treatment in preventing
stricture formation have been evaluated in a number of
recent studies.'"'5 Anderson et al showed that with first
and second degree oesophageal injuries, strictures developed
in 5% of the steroid treated patients and none of the
controls'3; with third degree injuries, strictures occurred in
90% of the steroid-treated children and 100% of the
controls. Stricture formation is thus related to the degree of
burn irrespective of steroid treatment.

In the absence of oesophageal or gastric perforation, the
use of antibiotics has not been clarified. Animal studies
have shown that the oesophageal burn creates a portal of
entry for bacteria. There is, however, insufficient data to
support the routine use of prophylactic antibiotics.
The use of a nasogastric tube in caustic injury is also

debatable. 16 17 If employed it should only be passed after
the degree and severity of caustic injury has been assessed at
endoscopy. The indications for nasogastric intubation are
for nutritional purposes and to function as an intraluminal
stent.

Oral feeding in caustic injury is commenced as soon as the
patient is able to swallow saliva. In patients with dysphagia
an oesophagogram using water soluble contract material and
oesophagoscopy should be performed 7-10 days after the
acute injury to evaluate the extent of damage. If a stricture is
demonstrated, bougienage is commenced three weeks later
using prograde dilatations or retrograde dilatations via a
gastrostomy and the placement of a transoesophageal
'string'. If gastro-oesophageal reflux is demonstrated in the
presence of persistent stricturing antireflux surgery is
indicated. 18

Where dilatations have failed or when the oesophagus has
been damaged beyond salvage, the choice of the ideal
substitution remainsopen to debate. The operations currently
in use are jejunal interposition,'9 gastric tube oesophago-
plasty,20 colon interposition,21-22 and gastric trans-

23position.

Risks of cancer
The incidence of cancer after corrosive stricture of the
oesophagus is less than 5% and only occurs after a long
latent period.24 Gerzic et al report an incidence of 8% of
cancer following caustic injury to the oesophagus 25 to 50
years previously.25 This association raises the importance of
the need for long term follow up and may influence the deci-
sion to resect and replace the injured oesophagus.26 The
mortality risk for oesophagectomy (11%)" by far surpasses
the risk of cancer in the scarred oesophagus.27 A selective
approach to oesophagectomy is advocated. Oesophagectomy
is performed only if there is a complete stricture of the

thoracic oesophagus. Long term follow up is crucial in
oesophageal caustic injury in view of the risk of cancer.
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Failure to thrive in congenital heart disease

'The children rarely thrive and often display a lethargy of mind
and body'

Osler on the symptoms of congenital heart disease'

The outlook for congenital heart disease (CHD) has changed
enormously since Osler's day, although failure to thrive
remains a common presentation. How common is not
precisely known as the natural history of CHD changes
constantly as medical and surgical opportunities for treat-

ment expand.2 The study often quoted as evidence for the
frequency of failure to thrive in CHD, reviewed children
over a wide age range 30 years ago and has long been
superseded.3 Patent ductus arteriosus for example, cited as
one cause of prolonged failure to thrive,' is now usually
corrected shortly after diagnosis and rarely causes significant
growth problems. Thus our knowledge about the frequency
and causes of failure to thrive in CHD needs updating.
Infants at particular risk should be recognisable so specific
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