
venous fluids. Routine use of oral rehydration would
help prevent such overtreatment.

Oral rehydration was at least as good as intravenous
treatment as judged by biochemical tests. Electrolyte
and acid-base measurements do not need to be made
routinely in children with dehydration caused by acute
gastroenteritis if they are treated with an oral re-
hydration solution similar to the one we used; this
reduces costs and avoids the trauma of collecting
blood. From the child's point of view, oral rehydration
is preferable to intravenous treatment because it causes
less physical and emotional pain. Some children might
find a nasogastric tube uncomfortable and distressing,
but administration of fluids by this method may add to
the safety of oral rehydration therapy by ensuring that
the child receives an adequate volume of fluid.
There is a widespread unsubstantiated belief that

oral rehydration is more time consuming than intra-
venous therapy,85 which may partly explain why oral
rehydration is still underused. In our study the
children either drank at an adequate rate or had a
nasogastric tube inserted, which limited the amount of
time spent administering fluids. Two thirds of the
children had no clinical signs of dehydration within six
hours, so most children could be managed as short stay
inpatients or as outpatients provided that there was
provision for appropriate review.

Entrenched attitudes to management are not easy to
overcome. The turning point in this study occurred
when a doctor personally supervised the rehydration of
a moderately dehydrated infant over the first six hours.
The staff were so impressed with the success of oral
rehydration in this one child that their attitude to
treatment changed, and it became necessary to put a
good case for using an intravenous line. Education of
staff is crucial if developed countries are to catch up
with advances in the developing world.

It is time for staff in the teaching hospitals in
developed countries to become familiar with oral

rehydration therapy, which includes early feeding,'
and to use it in all but the most severe cases of
dehydration. In the long term, oral rehydration
solutions would become more widely used in the
community, and this would greatly reduce the inci-
dence of dehydration and decrease the need for
children to be admitted to hospital.

We thank the many residents and nurses in the emergency
department and infectious diseases ward for their cooperation
and Dr Frank Shann for his constructive criticism and
statistical advice.
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Cardiac arrest after massive
acute fat embolism

Matthew van Miert, Roger E Thornington,
Dick van Velzen

Cardiac arrest under anaesthesia has been reported
after both venous and air embolism. We report a case in
which a fatal cardiac arrest occurred owing to acute
massive fat embolism after closed manipulation of the
hips.

Case report
A 12 year old boy with severe cerebral palsy was

admitted for correction of his kyphoscoliosis. He was
tetraplegic with contractures of all limbs. Previous
orthopaedic surgery included release of the external
rotator muscles ofthe hips through a posterior approach
and a spinal fusion. Both anaesthetic procedures had
been uneventful. He was premedicated, anaesthetised,
intubated, and ventilated. We then established that
both hips had fixed extension deformities, which, with
the loss of spinal flexion, would prevent him sitting in a
wheelchair. The hips were uneventfully flexed to 90°
under anaesthesia.
The patient developed a nodal bradycardia and

became cyanosed with a weak carotid pulse. External
cardiac massage was started and he was given 100%

oxygen and atropine and adrenaline, but he remained
cyanosed and became asystolic. Massage produced
palpable femoral pulses, but no expired carbon dioxide
was detected, implying that no gas was being exchanged
in his lungs. We provisionally diagnosed massive
pulmonary or fat embolism. x Ray films of his hips
and chest showed no abnormalities. We stopped
resuscitation after 45 minutes as the patient remained
asystolic and his pupils were fixed and dilated.
A massive pulmonary fat embolus was found at

necropsy. Large amounts of friable fat and minute
fragments of bone were present in the pulmonary
arteries. This had resulted in acute right heart failure.
Both femurs were very osteoporotic with bilateral
fractures of the femoral neck and bone marrow in the
cavities of both hip joints. In the left hip this bone
marrow was under such pressure that it was forcibly
extruded after the joint capsule was incised.

Comment
After traumatic fractures of long bones embolisation

of fat from the bone marrow into the venous system
produces the fat embolism syndrome. The main
diagnostic features are respiratory and cerebral failure
and a petechial rash.' In this patient the massive
amount of fat from the bone marrow entering the
venous circulation caused acute right heart failure and
circulatory arrest. This is known as the fulminant fat
embolism syndrome.2

Massive fat embolism has not been described after
manipulation of an intact limb. A similar collapse
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under anaesthesia has been reported: a cardiac arrest
occurred shortly after a femur of a 12 year old
achondroplastic dwarfwas shortened by 2 cm. Multiple
fat emboli were shown at necropsy.3

Certain features peculiar to our case contributed to
the outcome. The patient had undergone previous
operations to release his hip contractures which had
resulted in dense fibrous thickening of the posterior
capsule. Thus closed manipulation rather than surgical
release was performed. The patient's immobility had
made the femurs osteoporotic. This combination of
osteoporosis and dense fibrous thickening predisposed
the femoral neck to fracture after manipulation. The
dense fibrous tissue around the joint capsule would
have prevented the escape of the bone marrow, which
was thus forced under pressure into the venous system.
This hypothesis is supported by the necropsy finding
of extruded marrow from the left hip capsule.
The treatments that have been suggested for the fat

embolism syndrome include heparin, steroids,

aprotinin, dextran 40, and alcohol. None would have
been likely to have influenced events in this case, in
which the problem was obstruction of the pulmonary
vascular bed rather than tissue damage from free fatty
acids or platelet lysis.

Anaesthetists and orthopaedic surgeons should be
aware of this rare but potentially fatal complication of
closed joint manipulation, particularly in patients with
osteoporosis.

We thank Mr J F Taylor for permission to report details of
his patient.
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Tattoos: a lasting regret

P Hall-Smith, J Bennett

In 1969 it became illegal to tattoo people under 18 years
old professionally.' To investigate whether this legis-
lation had been enforced we conducted a survey of
tattooed patients attending a plastic surgery outpatient
clinic during 1986-9. We also looked at the efficacy of
trichloroacetic acid for removing tattoos.2

Patients, methods, and results
We interviewed 95 new patients presenting with

tattoos at the plastic surgery outpatient clinic. We
asked them how they had received their tattoos, how
old they had been at the time, and why they wanted
them removed. Most were aged 15-34. Twenty nine
were men and 66 women, and they had a total of 104
tattoos. Women were more likely to have amateur
tattoos than men. The most vulnerable age for obtaining
both amateur and professional tattoos was under 18
(table). Forty three women and 14 men had had
amateur tattoos done under the age of 18. Seventeen
women and 13 men had had professional tattoos done
while under 18.
The reasons given for wanting the tattoos removed

were cosmetic (68 patients), change of job (16), and
change of partner (11). The parents of 53 of the-
patients had objected to the tattoos. Three of the men
had been in approved schools at the time their tattoos
were done and one had been living in a children's
home. Six of the women had been living in children's
homes or in care.

Age at which patients presenting for removal of tattoo had had
professional tattoo done

Age (years)

14 15 16 17 18 20-26

Male 3 5 3 2 5 2
Female 2 4 7 4 2 3

We offered treatment with trichloroacetic acid to 57
patients, surgical excision to 18, and both to 17. Three
patients refused treatment. Trichloroacetic acid gave a
good or fair result in 22 patients and a poor result in
one; 34 patients did not complete the treatment.
Surgical excision gave an excellent result in 16 patients;
two patients failed to keep their appointments. A
combination of trichloroacetic acid and surgical excision
was satisfactory in all 17 patients to whom it was
offered.

Comment
There is no simple treatment for tattoos, and non-

attendance for treatment is high. A carbon dioxide
laser gives good results in two thirds of patients
but is expensive and time consuming and results in
hypertrophic scarring in about one in 12 treatments.3

All the women regretted having had their tattoos
done. This is similar to results of a survey of sailors
with tattooed hands, in which nine in 10 expressed
regret.4

In the South East Thames region 17 tattoo parlours
are listed. Environmental health officers inspected 14
in 1989 and five were reported for tattooing people
aged under 18. We think that all tattoo parlours should
be registered and visited every six months and that they
should display notices stating that tattooing people
aged under 18 is illegal.
We would like tattooists to give clients written

details of where and how big the tattoo will be. A
cooling off period of a week would reduce the number
of tattoos done on impulse.

We thank Mr Colin Franks (Brighton's chiefenvironmental
health officer) for information on tattoo parlours.
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