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clear. The disorders are highly heterogeneous in the age of onset,
severity, and distribution of the predominant muscle weakness. The
distal, bulbar, scapuloperoneal, and facioscapulohumeral forms seem
to be distinct entities, but usually the weakness is generalised or mainly
proximal. Acute Werdnig-Hoffmann disease, which is of early infantile
onset and has a rapidly progressive course, seems to be a specific
autosomal recessive disorder within this group.' In most of the more
chronic cases inheritance appears to be recessive.2 Yet the great
variation in severity and age at onset within sibships, the characteristic-
ally intermittent progression of the disease, and the low segregation
ratio2 suggest that the genetic element might consist of a predisposition
to the disease, which requires a trigger to become manifest. Thus a
possible association with the HLA system is reasonable.

Subjects, methods, and results

We identified those patients with spinal muscular atrophy living in the
Northern Region whose records were at the Regional Neurological Centre,
Newcastle, and who satisfied the diagnostic criteria of having a predominantly
proximal distribution of muscle weakness, a clinical diagnosis supported by
results of electromyography and muscle biopsy, and having survived beyond
the age of 2 years.

Patients aged over 17, or the parents of younger patients, were asked
whether they and their families would participate in the investigation.
Altogether, 55 patients from 50 families took part; 26 had spinal muscular
atrophy type II and 23 type III,3 while in six patients the onset had occurred
after the age of 30. In three families two sibs were affected, and in a fourth
family three sibs were affected. Controls comprised 110 healthy unrelated
medical students and subjects attending the Regional Genetic Advisory
Service. Specimens were HLA typed by the microcytotoxicity method
standard in this laboratory.4 We examined 15 specificities at the HLA-A
locus, 16 at the HLA-B locus, and four at the HLA-C locus, using a minimum
of 73 different antisera, at least two for each specificity.
A significantly higher incidence of B18, a highly significant increase in B7,

and a barely significant increase in AIO and decrease in A2 were apparent
in the patients compared with controls (table). Since 31 antigens were
studied, some apparently significant association is likely to occur by chance.
When correction was made for this only the association with B7 remained
highly significant. Since bias may be introduced by including several patients
from a particular family, one patient was randomly selected from each
family. B7 was then the only antigen that was significantly more common in
patients than controls before and after correction. The incidences of the
antigens were similar in patients with type II and type III disease.

No ( %) of patients and controls positive for each antigen

No (%) of No (%) of
HLA antigen patients controls x2 P

(n = 55) (n=110)

Al 26 (47-3) 37 (33-6) 2-34
A2 16 (29-1) 51 (46-4) 3-84
A3 14 (25-5) 30 (27 3) 0o004
A9 (incl 23, 24) 16 (29-1) 24 (21-8) 0-34
AIO (incl 25, 26) 7 (12-7) 4 (3-6) 0 044
All 8 (14-5) 13 (11-8) 0-01
A28 4 (7-3) 3 (2-7) 0-142
A29 1 (1-8) 8 (7-3) 0-097
AW30 2 (3-6) 6 (5-5) 0-263
AW31 0 2 (1-8) 0-422
AW32 0 1 (0-9) 0-651
B5 1 (1-8) 11 (10-0) 0-079
B7 36 (65-5) 26 (23-6) 21-53
B8 16 (29-1) 34 (30 9) 0o004
B12 16 (29-1) 42 (38-2) 096
B13 1 (1-8) 3 (2-7) 0-388
B14 0 4 (3-6) 0-176
B15 2 (3-6) 9 (8-2) 0-138
BW16 1 (1-8) 5 (4-5) 0-244
B17 4 (7-3) 8 (7-3) 0-245
B18 10 (18-2) 7 (6-4) 5-33
BW21 1 (1-8) 3 (2-7) 0-399
BW22 0 4 (3-6) 0-194
B27 4 (7-3) 8 (7-3) 0-245
BW35 1 (1-8) 7 (6-4) 0 135
B37 0 0
B40 3 (5-5) 12 (109) 0-97
CW1 0 5 (4-5) 0-113
CW2 0 5 (4-5) 0-113
CW3 3 (5-5) 7 (6-4) 0-259
CW4 1 (1-8) 8 (7-3) 0-097

Comment

These results indicate that the HLA system is implicated in this
group of disorders. This is the third disorder of the central nervous
system to be associated with the B7 antigen (the others being multiple
sclerosis and paralytic poliomyelitis, though the strengths and
existence of the associations are not consistent in all the series). The

B7 antigen may perhaps be as specific for neurological disorders as the
B8 antigen appears to be for the autoimmune disorders, and the B27
antigen for the arthropathies.
These findings, which are important for understanding the aetiology

of the disease, relate to nearly all cases of spinal muscular atrophy in
this region but should obviously be confirmed by other studies.

We are grateful to Mrs J Le Gassicke and Mrs D Gibson for their help
with the patients and their families; to Mrs A Stephenson for her assistance
with the computations; and to the National Institute ofAllergy and Infectious
Diseases, Bethesda, Maryland, and the National Tissue Typing Reference
Laboratory, Bristol, for tissue-typing antisera.
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Peripheral skin necrosis complicating
beta-blockage

Cold extremities and Raynaud's phenomenon are reported as com-
plications of most beta-blocking drugs used in hypertension.1 2
Peripheral gangrene complicating the use of propranolol and meto-
prolol has been reported in two hypertensive patients with peripheral
vascular insufficiency.3'4We describe three hypertensive patients who
developed painful ischaemic lesions of the feet during treatment with
beta-blockers, prompt and complete recovery occurring when treat-
ment was stopped.

Case reports

Case 1-A 71-year-old man treated for moderate hypertension with
propranolol 80 mg four times daily, clonidine, and hydrochlorothiazide-K
complained in February 1976 of cold extremities; oxprenolol 80 mg thrice
daily was substituted for propranolol. In December 1977 he complained
of severe pain in both feet and was found two months later to have multiple
areas of skin necrosis on the toes and soles ofboth feet (see figure). Foot pulses
remained palpable throughout. Oxprenolol was stopped and he was treated
with aspirin 300 mg twice daily and dipyridamole 25 mg four times a day.
The ischaemic lesions resolved completely within one month. Erythrocyte
sedimentation rate, cryoglobulin determination, and tests for rheumatoid
factor and DNA-binding antibodies were all normal.

iIk

Case 1. Area of skin necrosis on fifth toe of right foot.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.6165.721-a on 17 M
arch 1979. D

ow
nloaded from

 

http://www.bmj.com/


722 BRITISH MEDICAL JOURNAL 17 MARCH 1979

Case 2-A 73-year-old man was treated from May 1977 with atenolol 100
mg daily and chlorthalidone for mild hypertension. In December he com-
plained of symptoms of Raynaud's phenomenon in the hands. The dose of
atenolol was reduced to 50 mg daily but four months later he complained of
extremely painful feet and was found to have necrotic patches 0-5-2 cm
diameter on the toes and sole of the right foot. Foot pulses were normal in
both feet, and results of investigations were normal, as in case 1. The ischae-
mic lesions resolved completely within one month of discontinuing atenolol.

Case 3-A 48-year-old housewife was treated with bethanidine and cyclo-
penthiazide-K for hypertension after her fifth pregnancy in 1972. In Decem-
ber 1976 propranolol 80 mg thrice daily was added because of poor control.
Two weeks after starting propranolol she noticed pain in both feet and de-
veloped extensive areas of skin necrosis on the toes. Foot pulses were normal
but loud epigastric and femoral bruits were heard. In view of her uncontrolled
hypertension the dose of propranolol was increased to 160 mg thrice daily.
Two months later the feet were more painful, with weeping of the areas of
infarction. Femoral and renal angiography showed classical fibromuscular
hyperplasia causing narrowing of both renal arteries and the left iliac arteries
but no atheroma. Results of other investigations were normal. Propranolol
was stopped and the necrotic patches cleared completely.

Comment

These patients present a distinctive picture of severe pain in the feet
with multiple small areas of skin necrosis. -All were non-smokers
receiving recommended doses of beta-blockers, and none had a history
of peripheral vascular disease. Symptoms worsened with increase in
the dose of propranolol in one patient (case 3), and complete, rapid
resolution occurred in each case after beta-blocker withdrawal.
This picture differs from other reports of gangrene complicating
beta-blockade3 4 in that foot pulses remained palpable in all cases. The
onset of symptoms during the winter in each case supports a vascular
aetiology affecting the small vessels. The mechanism of this complica-
tion is unknown; alpha-adrenergic agonist potentiation by beta-
blocking agents may be responsible.5 Beta-blockers should be used with
extreme caution in the presence of known peripheral vascular in-
sufficiency.2 The complaint of cold extremities during the winter in
patients taking beta-blockers may precede serious tissue damage
and is an indication for close observation or a change in treatment.
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Poisoning with.tricyclic
antidepressants: an avoidable cause
of childhood deaths

Imipramine and amitriptyline are frequently prescribed for bed
wetting in young children. These drugs are potentially lethal and are
now the commonest cause of fatal poisoning in children under the age
of 5 years.

Case report,

A 4-year-old boy weighing 14 kg drank 90 ml of Tofranil Syrup (= 450 mg
imipramine), which had been prescribed for his bed wetting. His mother,
who was unaware of the poisonous nature of the drug, gave him a salt and
water mixture, after which he vomited and then went to sleep. Four hours
later he had a generalised fit, which lasted until he was given intravenous

diazepam in hospital. After this he remained unconscious but responded to
painful stimuli. The electrocardiograph showed sinus rhythm with a rate of
180/min; his blood pressure was 110/70. Shortly after admission he developed
ventricular tachycardia. Intravenous physostigmine and lignocaine failed to
control this but after disopyramide, 25 mg given intravenously, sinus rhythm
was restored. Cardiac monitoring was continued and he remained in sinus
rhythm with a heart rate of 160-180 per minute until 18 hours after ingestion
of the drug when he developed ventricular fibrillation. Sinus rhythm and an
adequate circulation were restored by DC countershock but he had a further
episode of ventricular fibrillation two hours later and could not be resuscitated.

Deaths due to accidental poisoning in children under 5 years of age

No of patients
Years

Salicylates Iron Tricyclic
preparations antidepressants

1962-71 66 29 32
1972-6 6 6 17

Comment

Although accidental ingestion of drugs by young children is a
common cause of hospital admissions, fatal poisoning is rare. In 1972
there were 16 000 such admissions and 25 deaths in the United
Kingdom.' The. numbers of deaths due to poisoning by preparations
containing salicylates and iron have fallen dramatically in recent years
and tricyclic antidepressants are now the commonest cause of fatal
poisoning in children under the age of 5 years.2

Tricyclic antidepressants are the only drugs which are of any
benefit in nocturnal enuresis and are widely prescribed for this
purpose.' Their exact mode of action is unknown but they affect
both sleep patterns and the contractility of smooth muscle. They are
seldom effective before the age of 7 or 8 years but are often prescribed,
as in this case, for much younger children. Overdosage can cause
convulsions, coma, cardiac arrhythmias, hypotension, and respiratory
depression; there is no specific antidote, and treatment of massive
overdosage is difficult. These effects have been well reported4 but
there still seems to be widespread ignorance of the lethal nature of the
drugs.
The age at which children acquire bladder control is very variable.

Most are dry by day at the age of 5 years but roughly 10% of 5-years
olds wet the bed, as do 5%/ of 10-year-olds. While this is a great
nuisance to the mother it seldom worries the child until he is 7 or
8 years old and its treatment with dangerous drugs cannot be justified.
An explanation of the nature of enuresis to the child and his parents
together with the use of a "star chart" will often produce dramatic
improvement; if this fails a buzzer alarm, properly used, will cure at
least 801" of enuretics in three months.5 We recommend, therefore,
that no child with nocturnal enuresis should be treated with tricyclic
antidepressants until he is at least 8 years old and has failed to respond
to the above measures. The drugs should be dispensed only in tablet
form in childproof containers which should carry a clearly visible
warning about the lethal properties of their contents.

We are grateful to Mrs D J Folwell of the Office of Population Censuses
and Surveys who supplied the statistics on the numbers of deaths from
poisoning.
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