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beclomethasone components of her aerosols but on the fluorinated
hydrocarbons used as the propellant. Addiction to fluorocarbons,
which are used in domestic aerosols, results in euphoria and intoxica-
tion. Fluorocarbons may cause cardiac arrhythmias and electro-
encephalographic changes, and many deaths have been described.4
The serum concentrations of fluorocarbons achieved when patients
abuse their inhalers are not known. Not all fluorocarbons can be
readily measured, different manufacturers use different propellants,
and few studies have been performed. In one study inhalation of three
25 t4l doses (115 mg of propellant) produced arterial blood con-
centrations of 1 7 mg of one of the fluorocarbon componentsjl.5
Commonly used aerosol canisters deliver 63 ,ul doses containing
about 85 mg of fluorocarbon, which would give higher serum con-
centrations. Our patient inhaled up to 400 doses of drug and fluoro-
carbon (34 g) at one time, and considerably raised blood concentrations
must have occurred.

Less severe forms of abuse of inhalers may possibly be common,
especially in younger age groups. If excessive use of aerosol treatment
is noted dependence should be suspected, especially when the asthma
is mild. Psychiatric intervention and the use of inhalation capsules
may be helpful in preventing morbidity and mortality.

We thank Dr B Woods for referring this patient to us.
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Does metabolic bone disease
follow truncal vagotomy and
gastrojejunostomy?
Up to 200,, of patients who have undergone partial gastrectomy
have been found to have metabolic bone disease 10 years later.
Alleged causal factors are reduction of appetite, reduced intake of
dairy food due to dumping, intolerance of milk, a feeling of fullness,
malabsorption, raised concentrations of faecal fat, and diarrhoea.
Postoperative reduction of acid decreases absorption of calcium.
These effects may all be encountered after truncal vagotomy and
gastrojejunostomy. Total bypass of the duodenum, where calcium
and vitamin D are maximally absorbed, is not essential as metabolic
bone disease has been described after partial gastrectomy with
gastroduodenal anastomosis.1 Theoretically, therefore, metabolic
bone disease might be expected after truncal vagotomy and gastro-
jejunostomy. We studied a group of patients for metabolic bone
disease eight to 15 years after they had undergone truncal vagotomy
and gastrojejunostomy for chronic duodenal ulceration.

Patients, methods, and results

In the course of a postoperative review2 we studied 69 patients (54 men
and 15 women; mean age 55-3 years) eight to 15 (mean 11-2) years after

truncal vagotomv and posterior gastrojejunostomy for chronic duodenal
ulcer to assess the incidence of metabolic bone disease.

Corrected serum calcium concentrations and alkaline phosphatase activities
were measured by autoanalyser, as were serum bilirubin concentrations and
aspartate aminotransferase activity to exclude a hepatic cause of raised
alkaline phosphatase activitv. Bone mineral content was measured by
photon absorptiometry with a Norland-Cameron 178 bone mineral analyser.3
Reduced bone mineral content usually indicated osteoporosis, but if alkaline
phosphatase activities were raised in addition osteomalacia was diagnosed.
Faecal fat was measured over three days. A dietary survey was carried out over
four days. Corrected serum calcium concentration was below 2 2 mmol/l (8-8
mg'100 ml) in two patients, and alkaline phosphatase activity was above the
laboratorv normal of 91 IU 1 in three patients (above 120 IU/'l in one), in
all of whom tests of liver function and bone mineral concentrations were
normal. In one patient thc bone mineral content was more than 2 SD below
the mean for the patient's age and sex (estimated from 114 volunteers);
serum calcium concentration and alkaline phosphatase activity and a biopsy
specimen of iliac crest bone were normal in this patient.
Mean intakes of energy, protein, fat, and carbohydrate were no different

in patients with bone mineral concentrations more than 1 SD below the
mean. Dietary intake of calcium was below 500 mg/day in one patient whose
bone mineral content was normal. Dietary intake of vitamin D was below
2 5 ,ug'day in 35 patients (51 ,, of the series) and below 1-25 ,ug/day in 12 of
these (17',,). Mean intake of vitamin D was 2-4 j.Lg/day in patients with a bone
mineral content more than I SD below the mean and 1 9 jig/day in the others.
One patient with a raised alkaline phosphatase activity had a vitamin D intake
of 1-9 ig 'day. Symptoms and steatorrhoea after vagotomy were not related to
abnormal biochemical values or reduced bone mineral content. Stress frac-
tures did not occur.

Comment

This study failed to show an increased incidence of metabolic
bone disease eight to 15 years after truncal vagotomy and gastro-
jejunostomy. Although dietary intake of vitamin D was generally
low, confirming previous studies,4 there were no detectable metabolic
conisequences over this period. Inadequate intakes of energy and
calcium were not shown, although they have been commonly found
after gastrectomy and in association with bone disease after gas-
trectomy.

Osteomalacia after gastrectomy has been diagnosed in previous
series by the finding of raised alkaline phosphatase activity in 10-20%o
of patients. Raised activities, however, are also found in patients with
liver disease (excluded by biochemical tests in this series), patients
who have not fasted, patients with blood group 0 (who are in excess in
a population with duodenal ulcer), and patients with steatorrhoea,
which is a common problem after gastric surgery. When histological
examination of bone is not possible osteomalacia should be diagnosed
only if raised alkaline phosphatase activities are found in association
with reduced bone mineral content. Radiological methods of assessing
demineralisation are poor, but photon absorptiometry is simple to
carry out, is reproducible, and correlates with total body calcium
and bone mineral content measured by ashing.5 The one patient with
low bone mineral content was statistically expected, and this patient
volunteered to undergo biopsy of the iliac crest, which yielded
normal results.

This series of 69 patients showed no clinical evidence of osteop-
porosis or osteomalacia 11 years after vagotomy and gastrojejunostomy.
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