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did not have glaucoma) and 44 of 45 would have referred a 71-year-old with
pressures of 25 and 27 mm (who did have glaucoma). Thirty-nine of 45 agreed
that the optician should be able to refer direct to ophthalmologists for
suspected glaucoma (with the general practitioner receiving a copy letter)
and 31 of 45 expressed the view that direct referral for some further ab-
normalities would be acceptable.

Comment

The principle that referral to consultants should be through the
general practitioner is good and should be breached only for good
reason. Precedents are available: dentists refer directly to oral surgeons,
and, of course, accident and emergency services often allow patients
direct access to specialist services.
The modern ophthalmic optician sees his patients in excellent

conditions and with increasingly -sophisticated instrumentation
available. When he feels anxious about a patient, and particularly when
he finds raised intraocular pressure, few general practitioners will wish
to delay referring the patient to an ophthalmologist. It seems logical
to re-examine the present policy of referral. Opticians, general prac-
titioners, and ophthalmologists will probably all want such dis-
cussions to reflect local traditions and services but probably a national
agreement between representatives of the three groups will need to be a
preliminary stage.

In the end the two issues that must take priority are that patients
are seen by the most appropriate professionals with the least delay
and that all clinical information relating to individual patients is
efficiently co-ordinated. Our findings suggest the time may be right
for some re-adjustment of the present policies relating to ophthalmic
illnesses.

We thank Professor C I Phillips and the consultants at the Princess
Alexandra Eye Pavilion for access to their records and the many general
practitioners who replied to our questionnaire.
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Osteoporosis and calcitonin
deficiency

Generalised osteoporosis in young people is often secondary to an
endocrine disorder such as thyroid or adrenal hypersecretion or a
connective tissue disorder such as osteogenesis imperfecta. Juvenile
osteoporosis is a distinct entity that develops in childhood and usually
resolves spontaneously. We describe a patient who developed severe
osteoporosis after puberty; he was found to have calcitonin deficiency,
which may have been causally related to his bone disease.

Case report

A 19-year-old man presented with a three-year history of pain in his feet,
knees, and spine together with progressive loss in height of 10 cm. For the
previous 12 months he had been incapacitated by his pain. At the age of 16
he had fractured his right ankle and wrist in a motorcycle accident. A further
motorcycle accident at the age of 18 had resulted in fractures of the right
ankle and tibia. Normal puberty had been achieved from age 14 to 16 years.
There was no history of drug or alcohol abuse and no relevant family history.

Clinical examination showed dorsal kyphosis with tenderness over the
lower dorsal and lumbar spines. Height was 172 cm, span 181 cm, and
weight 56-7 kg. There were no other clinical abnormalities. Investigations
(table) showed normal renal, hepatic, pituitary, thyroid, adrenal, and gonadal
function. Haematological variables were normal, and sex chromosome
karyotype was normal XY. Radiological studies showed generalised osteo-
porosis with multiple biconcave wedged vertebral bodies. Biopsy of the iliac
crest after tetracycline double labelling showed severe osteoporosis with low
trabecular bone volume, thin and abnormally porous cortices, and a high

remodelling rate. The ratio of type III to type I skin collagens was normal.
The only abnormal laboratory findings were a slightly increased urine
hydroxyproline excretion and an undetectable circulating calcitonin concen-
tration, which did not rise in response to stimulation with oral alcohol (50
ml 40% w/v ethanol), intravenous pentagastrin (0 5 jig/kg body weight as
bolus), or intravenous calcium (50 ,umol (2 mg)/kg body weight over one
minute). Other members of his family had normal calcitonin secretion.

Biochemical values in patient, and normal values

Patient Normal values

Serum calcium (mmol/l) . . 250 2515-2 65
Serum phosphate (mmol/l) 1 26 0 80-1 40
Serum alkaline phosphatase (total) (IU/1) 110 30-130
Serum alkaline phosphatase (bone) (IU/1) 78 - 95
Plasma calcitonin (ng/l)..2 20-100
Plasma parathyroid hormone (ng/l) 460 730
Plasma 25-hydroxy vitamin D (nmol/l) 61 20-108
Plasma 1,25-dihydroxy vitamin D (pmol,'l) 65 50-100
24-hour urine hydroxyproline (,umol/l) 390 310
24-hour urine calcium (mmol). 40 7 5

Conversion: SI to traditional units-Serum and urinary calcium: 1 mmol/l 4
mg/100 ml. Serum phosphate: 1 mmol/1v3 1 mg/100 ml. Plasma 25-hydroxy
vitamin D and 1,25-dihydroxy vitamin D: 1 nmol/1=04 ng/ml. Hydroxvproline:
I mmol 131 mg.

Synthetic human calcitonin (Cibacalcin) 0 5 mg daily by subcutaneous
injection was started. His backache began to resolve after nine months of
treatment, and he was asymptomatic by 12 months, when reassessment was
undertaken: urine hydroxyproline excretion was normal (mean 150 ,umol
(19-5 mg)/24 hours), but radiographs showed further compression of L3 and
L4 vertebral bodies, although it was not known when, during the 12 months,
this had occurred. Biopsy of the iliac crest showed an appreciable reduction
in osteoid surfaces, osteoid seam thickness, and cortical hyperremodelling
and porosity compared with the pretreatment biopsy. Trabecular bone
volume was not greatly increased.

Comment

Calcitonin acts direct on bone to inhibit bone resorption by reducing
the activity and number of osteoclasts. The physiological function of
the hormone in man is thought to be that of long-term skeletal
maintenance, especially when concentrations of bone-resorbing
hormones are raised.' In women calcitonin secretion is to some extent
oestrogen dependent, and postmenopausal calcitonin deficiency may
sensitise the skeleton to the actions of bone-resorbing hormones.2
Furthermore, there is evidence of decreased calcitonin secretion in
postmenopausal women with osteoporosis.3 In this patient a deficiency
of calcitonin might have allowed the bone-resorbing hormones 1,25-
dihydroxy vitamlin D and parathyroid hormone to act on bone
unopposed. A dramatic effect on the skeleton would not be expected
unless concentrations of bone-resorbing hormones became increased.
1,25-Dihydroxy vitamin D concentrations, however, may be raised
during the peripubertal growth spurt4; increased bone resorption
could thus take place at this time and the skeletal consequences
would become apparent in ensuing years.

Total thyroidectomy is apparently not associated with skeletal
problems, although no prospective studies directly assessing bone mass
have been carried out. Animal studies have shown extrathyroidal sites
of calcitonin production,5 and thus patients who have undergone
thyroidectomy do not necessarily lack calcitonin.
We consider that the calcitonin deficiency in this patient may have

been causally related to his osteoporosis. Some symptomatic and
histological improvement subsequently occurred with calcitonin
treatment, although any major benefit is likely to be seen only in the
long term. Calcitonin deficiency should be considered in young
patients with osteoporosis in whom other causes have been excluded.

We thank Professor P Meunier for the quantitative bone histology
measurements and Dr F M Pope for the collagen studies. These studies
were supported in part by the British Foundation for Age Research, the
Medical Research Council, and Ciba-Geigy (UK) Ltd.
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Death due to overdose of indoramin

Indoramin (Baratol) is a recently introduced alpha'-adrenergic
antagonist used to treat essential hypertension. I report a fatal case of
self-poisoning with indoramin. This is the first such case to be de-
scribed.

Case report

A 43-year-old housewife was admitted to hospital after being found
unconscious at home. She had a seven-year history of essential hypertension
and was being treated with indoramin and cyclopenthiazide. She was also
taking temazepam for night sedation. In 1976 she had been a psychiatric
inpatient after taking an overdose of Moduretic and ethanol and self-
mutilation of her wrists. One week before admission she had become
depressed and was drinking more alcohol than usual. On the day of admission
she had prepared the evening meal and then gone to her bedroom; she was
found one hour later unconscious. She had taken approximately 100 tablets
of 25 mg indoramin.
On admission she was unconscious but responded to pain and was breath-

ing spontaneously. Pulse was 90 beats/min and regular and blood pressure
120/60 mm Hg. The pupils were equal and reacted to light. She was areflexic.
Shortly after arrival she had a series of generalised convulsions that were
treated with intravenous diazepam. A cuffed endotracheal tube was inserted
and gastric lavage carried out. Only a few indoramin tablets were identified
in the lavage. Blood pressure fell rapidly to 60/0 mm Hg and she was given
intravenous plasma and the foot of the bed was raised. Further inotropic
support was achieved using intravenous dopamine by sage pump. Severe
metabolic acidosis (pH 7 04, oxygen pressure 65 mm Hg (8-7 kPa), carbon
dioxide pressure 48 mm Hg (6-4 kPa), base excess - 18 mmol(mEq)/l) was
corrected with sodium bicarbonate. Urea, electrolyte, and blood glucose
concentrations were within normal limits. Blood was taken for poisons
analysis. Over the next hour blood pressure rose to 130/80 mm Hg and
electrocardiography showed a sinus tachycardia of 105 beats/min. Urinary
output was satisfactory and her temperature stable at 36-9°C. Despite
adequate haemodynamic control she remained comatose and continued to
have further convulsions. Respiratory depression ensued and she required
ventilation. Her condition deteriorated further with the onset of brady-
arrhythmias unresponsive to atropine and isoprenaline. Cardiac arrest
occurred and she died six hours after admission to hospital.
At necropsy the only finding of note was moderate pulmonary oedema.

The results of the poisons analysis confirmed high concentrations of
indoramin and ethanol (6-44 and 2250 mg/l respectively) but only therapeutic
concentrations of temazepam and oxazepam (0-16 and 003 mg/l); para-
cetamol, barbiturate, and salicylate were not detected. Plasma indoramin
concentration after an oral dose of 100 mg is 0-03-0-12 mg/l; thus the con-
centration in this patient was approximately 50-200 times greater than thera-
peutic values.

Comment

Indoramin is being increasingly used in the treatment of essential
hypertension, yet little is known about its toxicology in man. It is well
absorbed by mouth, and peak plasma concentrations occur one to two
hours after ingestion.' It is thought to act by selective antagonism of
postsynaptic alpha,-adrenergic receptors that normally mediate
vasoconstriction.2

This is the first reported case of self-poisoning with indoramin.
The main clinical features were deep sedation, respiratory depression,
hypotension, and convulsions. Although the hypotension was satis-
factorily controlled, the effects on the central nervous system were

resistant to treatment and proved fatal. There are no previous reports
of indoramin-induced convulsions in man, but fits have been observed
in animals given high doses (P K Marrott (Wyeth Laboratories),
personal communication). The serum ethanol concentration, though
raised, is unlikely to have accounted for the severity of the clinical
state.
Treatment of indoramin poisoning should include prompt gastric

lavage, circulatory support to control hypotension, and diazepam for
convulsions. Although no specific antidote exists, infusion of alpha-
adrenoceptor agonists, such as noradrenaline or metaraniinol, may
prove beneficial.

Sedation3 and depression4 are recognised central side effects of
indoramin. This case shows that indoramin taken in overdosage is
fatal. It would therefore seem wise to exercise caution before prescrib-
ing indoramin to patients with a history of depressive illness.

I thank Dr P K Marrott of Wyeth Laboratories and Dr G N Volans of the
Poisons Unit, New Cross Hospital, London for help with the poisons
analysis.
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Cheap and effective method of
weighing bed-bound patients

Recording a patient's weight is easy in ambulant or semi-ambulant
patients, but seriously ill patients pose a greater problem. Most of the
existing devices capable of lifting and weighing a normal hospital
bed are bulky, difficult to manoeuvre, and expensive. We have de-
veloped a simple, inexpensive, and easily transportable device for
weighing bed-bound patients. Most of the patients were receiving
nutritional support, and consequently we wished to chart their weight
throughout their treatment.

Method

The technique requires use of four sets of bathroom scales and one
stretcher. One set of scales is placed under each leg of the bed on which the
patient is lying, the scales having been previously "zeroed." (To maintain
the bed leg in a constant position on the scales a furniture leg "load spreader"
is glued to the centre of the scales.) A reading is then taken from each of the
scales and the four values summed. This gives a value for bed plus patient.
A variable-height trolley with detachable canvas portion (Institutional
Industries, Cincinnati, Ohio) is then used to raise the patient clear of the
bed: the canvas portion is placed under the patient, the tubular frame
manoeuvred into position so that the canvas can be reattached to the frame,
and the trolley then wound up so that the patient is lifted clear of the bed.
Drainage bags, etc, may be left in situ as the patient need be lifted only a few
inches. Consequently only the patient, and not the apparatus and drained
fluid, is weighed (figure). Once the patient has been raised clear of the bed the
four scales are read again and the readings summed. This total represents the
weight of the bed alone. By subtracting the bed alone value from the bed
plus patient value the patient's weight may be calculated.
To test the accuracy of our method we conducted a trial with 20 ambulant

volunteers. Five different hospital beds were used. For each volunteer we
derived two readings, one for bed alone and one for bed plus patient, and
then calculated the volunteer's weight using our simple equation. The scales
were removed and zeroed if required. The volunteer was then weighed
on each of the four scales. The readings were taken by a second observer,
who was unaware of the volunteer's calculated weight. The calculated average
reading represented the volunteer's actual weight.
The calculated weight was less than the actual weight in 15 of the 20

subjects and greater in four; in one case the two weights were identical. The
range of error was -1-6 to +0 9 kg, with a mean of 0-36 kg; this error was not
significant (Student's t test).
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