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Lesson ofthe Week

Carbon monoxide poisoning in childhood

F GEMELLI, R CATTANI

Every winter the prolonged use of poorly maintained gas stoves in
badly ventilated houses gives rise to several cases of carbon
monoxide poisoning. The formation of this gas is a severe hazard
because of its affinity for haemoglobin, which is about 300 times
more than that for oxygen.' Moreover, carbon monoxide shifts to
the left the dissociation curve of any oxyhaemoglobin that remains
-and hence the liberation of oxygen is further reduced. The
resultant cellular anoxia affects those organs that are particularly
susceptible to ischaemic damage, such as the central nervous system
and the heart. In adults symptoms and signs include a red
complexion, frontal headache, dizziness, semiconsciousness, and
chest pains.2 The diagnosis is facilitated by the presence of a similar
syndrome in people living in the same house and by the results of
investigating its heating apparatus. Nevertheless, a particular
problem in childhood is that the features may principally affect the
bowel, at a time when, because of their higher tolerance, the adults
living in the same house are showing no features of poisoning.
Here we describe three children erroneously treated for gastro-

enteritis who were eventually found to be suffering from carbon
monoxide poisoning.

Case histories

Case I-A 7 year old boy who had previously been admitted to the
paediatric department with attacks of asthma and convulsions presented
with a two day history of sickness, abdominal pain, and headache and eight
hours' history of vomiting and fever. The next day his symptoms got worse
and the other inhabitants of the house began to complain of headache and
malaise. On admission the child's general condition was satisfactory and
gastroenteritis was diagnosed; however, on the same day his father was
admitted to hospital, where his blood carbon monoxide concentration was
found to be 23%. Thereafter analysis of the child's blood showed a
carboxyhaemoglobin concentration of 16%. Investigation showed that the
kitchen of their house was heated by a gas stove that, because of the
extremely cold weather, was working throughout the 24 hours. Though the
stove was not defective, its draught was badly regulated and the incomplete
combustion ofhousehold gas in a confined room gave rise to the formation of
carbon monoxide.

Case 2-A 9 year old girl who had complained of headache for two days
began to vomit and developed fever. On admission to hospital with a
diagnosis of gastroenteritis the findings on physical examination were
normal. Again, the results of routine investigations, including full blood
count, electrolyte concentrations, and transaminase activities, were normal.
Her father was admitted to hospital and found to have a carboxyhaemo-
globin concentration of25%. For this reason gas analysis of the child's blood
was performed and showed a carboxyhaemoglobin concentration of 18%.
The house was heated by a gas stove, and more detailed investigations
showed that carbon monoxide was present when the stove was alight.
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In children apparently suffering from a gastrointestinal
illness of obscure cause consider monoxide poisoning

Case 3-A 7 year old boy who had had diarrhoea and vomiting for several
days did not improve with routine treatment. Examination showed patchy
erythema on his chest and back and for this reason gas analysis was
performed on a blood sample; this showed a carboxyhaemoglobin concentra-
tion of 32%. A boiler that was found to be defective was situated in a room
communicating with the house. It had worked intermittently for 20 days,
and further inquiries by the local health authorities showed that the
combustion of household gas was incomplete. Three other people living in
the same house were subsequently admitted with a carboxyhaemoglobin
concentration even higher than that of the boy (40%).

Discussion

Little has been written about carbon monoxide poisoning in
children, yet its manifestations are often so different from those in
adults that it is important to emphasise the differences. In our cases
the features resembled those of gastroenteritis and deceived the
practitioner about the true nature of the illness. We found that the
carboxyhaemoglobin concentrations of three children were con-
siderably lower than those of 12 adults (22% v 35 6%), so that
children must be particularly susceptible to carbon monoxide
poisoning. These two features-the different symptoms and the
earlier presentation-often make it difficult to diagnose the
condition in childhood.
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A baby born with myelomeningocoele has hyperextension of the knees, hyper-
flexion ofthe hips, and club feet. What treatment is advised?

A child with myelomeningocoele and with these deformities will almost
certainly have a neurological lesion at the L3/4 level. This results in
unopposed activity of the hip flexors, adductors, and knee extensors. There
may or may not be activity in the tibialis anterior. The hips will probably be
dislocated, or will dislocate during the first few years of life as a result of the
muscle imbalance. Management will require extensive orthopaedic care
including multiple operations, but with this muscle pattern it should
eventually be possible to achieve worthwhile walking with below knee
calipers. A prolonged course of orthopaedic management is probably
justified provided that the general condition of the child warrants such
treatment. Details of the specific surgery and physiotherapy are well known
to orthopaedic surgeons caring for these children.-GEOFFREY WALKER,
consultant orthopaedic surgeon, Carshalton.
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