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Sites of abnormal 67Ga in 50 scans

Abdomen 32 Chest .12
subphrenic .9 mediastinum. 7
renal .8 lung fields. 5
hepatic 2 Other. 6
miscellaneous .13*

*Mostly operation sites-for example, uptake in scars-and intraperitoneal collections.

operation sites-for example, uptake in scars-and intraperitoneal collections.
Conditions underlying abnormal uptake included localised pus (32 cases),
non-infective inflammation (six), tuberculosis (three), neoplasm (five), and
transplant rejection (one); in three cases the cause was not clear. Of the
50 abnormal scans, 33 provided new, useful information resulting in an
important change in diagnostic probability; 12 resulted in only a borderline
change, confirming the presence of a highly probable lesion but excluding
others; and five resulted in no change in diagnostic probability, which was
already high. In none of the 17 patients with normal scans did follow-up
disclose any focal cause for the PUO. Twelve normal scans resulted in an
important change in diagnostic probability, and five resulted in a borderline
change. All normal scans were of diagnostic value.

Comment

Localisation of 67Ga in inflammatory lesions was first reported by
Lavender et al.' Several authors have reported on its use in other
conditions, but there have been few reports on the value of 6'Ga
scanning in patients with PUO.I A recent review of PUO failed to
mention this technique.: We suggest that 67Ga scanning is valuable
in PUO even after blood and urine cultures and radiography. The high
sensitivity of the technique is valuable in locating sites for further,
possibly invasive diagnostic tests, though it is of low specificity.
Conversely, a normal scan is valuable in excluding focal disease. Since
this series was collected we have seen one presumed false-positive
scan of a patient with focal uptake in the abdomen that resolved
without treatment, and two false-negative scans of patients who were
already taking applopriate antibiotics at the time of scanning.
There are, of course, difficulties with 67Ga scanning: the isotope is

expensive; available only on certain days; and-unless work load
warrants a standing order, which may otherwise lead to wastage-
must be ordered specially. Waiting for 72 hours for the result may be a
problem, and contrary to the suggestion of Hopkins et a14 we do not
find imaging six hours after injection to be helpful. Normal excretion
of t'Ga in the bowel may also make interpretation difficult, especially
after abdominal operations, when laxatives may be contraindicated.
Despite these problems 67Ga-citrate scanning is a useful addition to
non-invasive investigations of PUO.
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Proximal myopathy during
beta-blockade
Many side effects of beta-blocking drugs have been identified.'
We describe a severe proximal myopathy in a patient taking sotalol
and subsequently propranolol. The symptoms resolved completely
when the drug was withdrawn and recurred on rechallenge with
propranolol.

Case report

A 68-year-old woman started taking sotalol 80 mg every eight hours in
January 1977. A four-year history of angina of effort had previously been
managed with nitrites. The resting electrocardiogram was normal, and with

exercise 1-2 mm ischaemic S-T depression developed at a heart rate of
130/min. Chest radiograph, plasma urea, electrolytes, and full blood count
were normal (ESR 27 mm in the first hour).

Six months later she developed painless weakness of the arms and legs.
The symptoms were worst in the morning: she had to crawl upstairs and
could not stand unsupported. On examination striking proximal muscle
weakness was most pronounced in the quadriceps group. Arm reflexes
were normal and leg reflexes present with reinforcement. Investigations
showed normal full blood count, plasma urea, electrolytes, liver function
tests, calcium, phosphate, serum total thyroxine, and thyrotrophin response
to thyrotrophin-releasing hormone. Rheumatoid and antinuclear factors
were negative. The erythrocyte sedimentation rate (ESR) was raised,
varying from 49 to 75 mm in the first hour. Treatment was changed to
propranolol 40 mg eight hourly but muscle weakness continued. Serum
creatine phosphokinase (SCPK) concentrations, estimated after six months
of propranolol treatment, were raised and varied from 700 to 2200 U/l
(reference range 30-150 U/1). Isoenzyme estimation showed that its origin
was predominantly skeletal muscle. Electromyography (EMG) using a
concentric needle electrode showed no abnormalities in the left tibialis
anterior or left deltoid. There was no spontaneous activity in the left
quadriceps: motor unit action potentials were mainly of normal amplitude
(0-5-2 mV) and mostly lasted 8-10 ms. There was, however, an increased
number of briefer potentials (<5 ms), some of which were polyphasic.
Recruitment was full, making a neuropathic cause for the weakness unlikely.
The changes suggested a mild myopathic process. Extensive investigations
to identify an occult neoplasm were negative.

Propranolol was discontinued in July 1978 and the proximal weakness
rapidly resolved and SCPK concentrations returned to normal (see figure).
It was reintroduced in August at a dose of 80 mg eight hourly and the patient
remained well until November 1978, when weakness returned with an
increase in SCPK of skeletal muscle origin (see figure). Repeat EMG
showed changes as described above in the left quadriceps and also inter-
mittent fibrillation in the left tibialis anterior at rest. Appearances in the
left deltoid remained normal.
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Serum creatine phosphokinase (SCPK) during and after
propranolol.

Biopsy of the quadriceps muscle showed normal architecture with no
evidence of inflammation, cell atrophy, hypertrophy, or necrosis. Histo-
chemical studies showed normal distribution of type I and II fibres with
only minor variation in type I fibre size.

Propranolol was again discontinued with rapid return of normal muscle
power. Six months later symptoms had not recurred. Moderate angina of
effort was satisfactorily controlled with nitrites-and perhexilene. The ESR
remained raised at 30-60 mm in the first hour.

Comment

There appears to be a clear relationship between these two beta-
blockers and proximal myopathy. The possibility of an underlying
polymyositis remains despite the biopsy and is supported by the
raised ESR, but the detrimental effect of beta-blockade remains.

Propranolol treatment has precipitated myotonia2 and raised
SCPK concentrations in a patient with probable occult dystrophic
myotonia.3 Neither these nor the effects in our patient can be readily
explained on the basis of the known effects of propranolol as a beta-
receptor antagonist without intrinsic sympathomimetic activity and as
a membrane stabiliser.4 Phosphorylase activation and muscle glycogen
breakdown may be impaired after beta-blockade from reduced intra-
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cellular cyclic adenosine monophosphate and protein kinase activa-
tion. The relationship of this to the symptoms in our patient is
unknown, but our case does indicate the need for caution in ad-
ministering beta-blockers to patients with skeletal muscle disease.

We thank Professor M F Oliver for permission to report this case and for
advice in the preparation of the manuscript.
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Effect of sustained-release lithium
tablets on renal function

The ability of the kidney to concentrate urine may be impaired in
patients treated with lithium; this impairment may persist after
stopping the drug in some patients who have had long-term treat-
ment.1 2 Disagreement exists as to the severity of theeffects of lithium
treatment. Donker et a13 and Hullin et a14 found less effect than in
previous studies' 2; this may have been because they used smaller
doses of lithium. Bucht et al2 found greater impairment in patients
whose plasma lithium concentrations were slightly above the re-
commended therapeutic range than in those whose plasma concen-
tration was within it. This suggests that the therapeutic range of
plasma concentrations must be narrow. We therefore hypothesised
that it might make a considerable difference whether readily soluble
lithium carbonate tablets or sustained-release tablets were prescribed:
more stable plasma concentrations and less pronounced peaks might
reduce the toxic effect. We have tested this hypothesis and describe
our results.

Patients, methods, and results

We used 28 pairs of patients who were being treated long-term with
lithium (median duration of treatment 63-5 months) and in whom plasma
lithium concentrations had always been within the therapeutic range. The
patients were paired for age, sex, and total intake of lithium. One patient in

each pair had been treated with lithium carbonate tablets and the other with
sustained-release tablets (LithionitR or LitarexR). We measured the urine
concentrations in each patient after 24 hours without drinking. The patients
were given an intramuscular injection of antidiuretic hormone (vasopressin
tannas 5 IE) at the beginning of the 24 hours, and during the test lithium
treatment was suspended for 48 hours. The mean maximum urine concen-
tration in patients taking sustained-release tablets was 846 mosm/kg;
significantly higher (P<0 03) than the 747 mosm/kg of the patients taking
lithium carbonate tablets (table).

Comparison of mean maximum urine concentration after 24 hours without
drinking in patients taking lithium carbonate tablets andpatients taking sustained-
release lithium tablets

Sustained-release Lithium carbonate
tablets tablets
(n = 28) (n = 28)

Mean age (years) .46-1 46-6
Mean total lithium intake (mols) 64-3 64-7
Mean maximum urine concentration

(mosmol/kg) . . 846 747

Wilcoxon's matched pairs test; Z= 2-16; P<0 03.

Comment

This comparison showed that during long-term treatment sustained-
release lithium tablets produce less impairment of the ability of the
kidney to concentrate urine than do lithium carbonate tablets. The
sustained-release tablets used in this study are completely absorbed,
and give more stable plasma concentrations and fewer concentration
peaks than lithium carbonate tablets.5 We believe that this is why
they produce less impairment of the ability of the kidney to concen-
trate urine.
We believe that lithium treatment is an irreplaceable prophylactic

measure for patients with periodic affective disorders. The therapeutic
range of plasma concentrations does, however, seem to be narrower
than was previously thought, and therefore close attention should be
paid to keeping the plasma concentration as low as is compatible with
a prophylactic effect. We suggest that, when selecting the type of
tablet, preference should be given to the sustained-release form.

lBucht, G, and Wahlin, A, Lancet, 1978, 1, 778.
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Vancouver style
All manuscripts submitted to the BMJr from now on should
conform to the uniform requirements for manuscripts submitted
to biomedical journals (known as the Vancouver style).
The BMJr, together with many other international biomedical

journals, has agreed to accept articles prepared in accordance with
the Vancouver style and will be introducing the system from
January 1980. The style (described in full in BMJ, 24 February,
p 532) is intended to standardise requirements for authors and
covers text format, presentation of methods and results, use of
SI units, and the form of tables and illustrations. All the partici-
pating journals have also agreed to introduce a standard form of
references.

In future references to papers submitted to the BMJ7 should
include: the names of all authors if there are fewer than seven or,
if there are more, the first three followed by et al; the title of
journal articles or book chapters; the titles of journals abbreviated

according to the style of Index Medicus; and the first and final
page numbers of the article or chapter.
Examples of common forms of references are:

International Steering Committee of Medical Editors. Uniform
requirements for manuscripts submitted to biomedical journals.
Br Med J' 1979;1: 532-5.

2 Soter NA, Wasserman SI, Austen KF. Cold urticaria: release into
the circulation of histamine and eosinophil chemotactic factor of
anaphylaxis during cold challenge. N Engl J Med 1976; 294:687-90.

3Weinstein L, Swartz MN. Pathogenic properties of invading micro-
organisms. In: Sodeman WA Jr, Sodeman WA, eds. Pathologic
physiology: mechanisms of disease. Philadelphia: W B Saunders,
1974:457-72.

Up to the beginning of October some 100 journals had agreed
to accept articles in the Vancouver style, and a full list will be
printed early in 1980.
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