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CT scan evidence of a mid-brain lesion.
The relationship between this patient's
lesion in the white matter, below the sen-

sory motor cortex, and close to the roof of
the lateral ventricle, and a "penduncular"
tremor is difficult to explain. Cortical
lesions may produce a tremor as seen in
three personally studied cases where a tre-
mor was associated with a small frontal
tumour on or near the surface of the brain.
In such cases however the tremor is Parkin-
sonian in type and there is often associated
rigidity.

It is of course well recognised that tre-
mor may respond dramatically to
stereotaxic thalamotomy whether it is due
to Parkinsonism, essential tremor, or the
mid-brain lesion of multiple sclerosis or
head injury. It is of interest that this
patient's tremor associated with a deep
hemisphere white matter lesion was

equally responsive to thalamotomy.
We are grateful to Dr EJ Thompson for
CSF electrophoresis, and Dr Linda Luxon
for the neuro-otological studies and to Dr J
Meadows for referring the patient. One of
us (CJF) is supported by a grant by the
Kittold Charitable Trust.
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Heroin myelopathy
Sir: Varied neurological complications of
heroin abuse have been reported, including
transverse myelitis, polyneuropathy, and
rhabdomyolysis.1-5 A young woman is

described, who made an uneventful recov- a period of abstinence.2 In Britain,
ery from such complications. neurological complications of drug addic-
A 20-year-old Caucasian female had tion have been encountered only rarely,4

been abusing drugs, including cannabis, but recently three white Caucasian patients
barbiturates, amphetamines and morphine, were described, who developed my-
for 4 years, and heroin intermittently for elopathy during uninterrupted chronic
14 months. For a short period she used abuse of heroin.3 The clinical picture con-
intravenous heroin daily, and suffered sists of an initial flaccid paraparesis, or
withdrawal symptoms when forced to ab- paraplegia of sudden onset, with sensory
stain for 3 months before her illness. She loss in the legs and lower thoracic der-
relapsed, however, and injected herself matomes, with urinary sphincter distur-
with 60 mg "BS" heroin, purified using bance; occasionally the sensory (and
lemon juice and a cotton-wool filter, the motor) levels extend to the cervical re-
night before and on the evening of her col- gion. '- The prognosis is often poor, with
lapse. She lost consciousness within 5 residual spastic paraparesis and sensory
minutes of the injection. Six hours later she deficit, and in several patients, death.'-3
woke to find herself lying on the floor, with Extensive necrosis of the cervical and
excruciating cramp-like pains, and weak- thoracic cord has been described in some.'
ness of her legs. There was sensory distur- Full recovery has been reported occasion-
bance to the level of the groins, including ally,2 and this was the case in the present
the buttocks, with loss of touch and pos- patient. Investigations are normal,
tural sensibility, such that she had no per- including CSF and myelography. Our
ception of the floor. There was no distur- patient developed symptoms of a low
bance of sphincter function, but later that thoracic cord lesion on resuming heroin
morning she passed deep red-brown urine. abuse after abstinence for 3 months,
On examination a few hours later, her doc- suggesting that a hypersenitivity reaction to
tor found her in severe pain, with contrac- heroin or an adulterant might have pro-
tion spasms in her legs, marked reduction voked a sudden hypotensive episode, dur-
in power, and absent reflexes, including ing which the thoracic cord suffered rela-
unresponsive plantars. Sensory loss was tive ischaemia; alternatively, a direct toxic
confirmed to a level of T12, including gross effect of the drug on the cord may have
loss of proprioception. She was treated at been responsible for the myelitis, but such
home with analgesics and baclofen, the lat- action would not easily explain the loss of
ter having no effect on the muscle spasm. consciousness. Although acute demyelina-
After 2 days she began to show improve- tion (multiple sclerosis) may have been
ment, and there was progressive recovery responsible for the clinical picture and the
over the following week, with resolution of abnormal CSF gamma globulin, no cor-
the spasm and weakness, but persistence of roborative evidence was found. In addi-
numbness in the legs. She was admitted to tion, the patient had shown clinical features
the Midland Centre for Neurosurgery and of rhabdomyolysis (muscle spasm, pain,
Neurology a week later. Examination red-brown urine), which has been reported
revealed sensory impairment in the lateral previously in association with heroin
aspect of the right thigh, and below the abuse.5 This patient illustrates the more
calves. Power and reflexes were now nor- benign end of the spectrum of complica-
mal. All blood tests were normal, including tions of heroin abuse. It is possible that
serological tests for syphilis, viral and similar cases are seen and managed at
auto-immune antibody screen, and serum home, either by the patients' doctors, or
creatine kinase. Myelogram was normal, as their friends and relatives, without referral
was the cerebrospinal fluid (CSF) cell to hospital. LC GOODHART
count and total protein content; the gamma LA LOIZOU
globulin was raised to 15% of the total pro- MILNE ANDERSON
tein, and contained a faint abnormal band The Midland Centre for Neurosurgery and
on electrophoresis. Visual and auditory Neurology,
evoked potentials, and nerve conduction Holly Lane,
studies, were normal. Myoglobin was not Smethwick,
detected in the urine. She made a complete Warley,
recovery. West Midlands

Since the first reported cases of trans- B67 7JX, UK
verse myelitis associated with heroin References
abuse,' several others have been reported,
mainly in American negroes who had been 'Richter RW, Rosenberg RN. Transverse
chronic addicts, and resumed the habit after myelitis associated with heroin addiction.
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Plaques and tangles and transmitter
defidendes in dementia

Sir: In Alzheimer type dementia there is a
degeneration and loss of the central norad-
renergic neurons of the locus caeruleusl-3
associated with which are reductions in
brain noradrenaline concentration'45 and
dopamine ,8 hydroxylase activity,6 together
with decreased 3-methoxy-4-hydroxy-
phenyl levels in both brain7 and urine.8
Recent reports37 suggest that within
the broad spectrum of patients with
Alzheimer type dementia, there exist
subgroups, characterised by either a

severe, or a milder loss, of neurons from
the locus caeruleus. Furthermore, a

more severe dementia and an earlier death
have both been noted in those cases where
cell loss is extreme,3 though these differ-
ences are not seemingly associated with
extra reduction in dopamine-f-hydroxy-
lase activity or 3-methoxy-4-hydroxy-
phenyl glycol levels.7 This apparent
anomaly is explained by the occurrence,
in these more severely affected cases, of a

possible compensatory ingrowth of nora
drenergic fibres from areas other than the
locus caeruleus, in response to the more
extensive loss of these latter cells.
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Other studies,5 report that noradrenaline
concentration is also reduced in patients
with Down's syndrome, when the
Alzheimer type of pathology is present,
and suggest that loss of noradrenergic
activity is a feature specific to Alzheimer
type dementia.
We have investigated the brains of

patients with Alzheimer type dementia, in
whom there were variable losses of locus
caeruleus neurons, for evidence that extra
impairment of function may occur in those
cases where cell loss was more severe. We
have also examined for changes in locus
caeruleus neurons the brain of a patient
with Down's syndrome, and the brains of
retired professional boxers with dementia
pugilistica, in which the extensive
neurofibrillary degeneration of nerve cells,
in contrast to Alzheimer type dementia is
not accompanied by significant senile pla-
que formation.

Brains were obtained from 19 cases of
Alzheimer type dementia (mean age 847
+ 1-1 years) one case of Down's syndrome
(age 59 years) and from four retired boxers
(mean age 56-5 + 1-3 years). Two separate
groups of patients, matched for age and
sex, and dying free of neurological or

psychiatric disease, were controls and these
totalled 21 patients (mean age 85-1 + 1-1
years) and 16 patients (mean age 55-9 ±

1-3 years) respectively. The number of nuc-
leolated nerve cells per 20 gm section was
counted2 and the volume of the nucleolus
in remaining nerve cells was measured,' in
the locus caeruleus, on both sides, in all 60
cases. Statistical comparisons were made
using Student t test.

Overall, the mean number of nucleo-
lated nerve cells in the 19 cases of
Alzheimer type dementia (Group 3) was
reduced by 55%, and the nucleolar volume
of residual cells was also significantly
reduced by 20%, when compared with val-
ues from the control group (table). Values
of cell number and nucleolar volume in

those cases of Alzheimer type dementia
where counts of locus caeruleus nerve cells
fell below 30 per section (Group 1) were
analysed separately from the remaining
cases (Group 2), where such counts
exceeded this figure (table). The only
significant difference found between the
two groups was in cell counts. Therefore, it
seems that, in both Alzheimer type demen-
tia groups, the capacity of remaining cells
to form proteins is equally reduced, irres-
pective of the actual number of cells that
are still present. Categorisation of
Alzheimer type dementia cases into sub-
groups, based on changes in cell number in
locus caeruleus alone is arbitrary since
reductions in functional integrity of the
locus caeruleus cell group are probably,
therefore, more closely related to changes
in function within individual cells rather
than decreases per se in overall cell
number. It is probably for this reason,
rather than compensatory ingrowth, that
similar dopamine-,8-hydroxylase and
3-methoxy-4-hydroxy-phenyl glycol values
were recorded by Perry and colleagues,7 in
both their subgroups.

In the Down's syndrome case there was
virtually a complete loss of nerve cells from
the locus caeruleus and the few that
remained (numbering 4-6 per 20 ,um sec-

tion; about 5% of control number of 90 8)
contained large globose neurofibrillary
tangles. Nucleolar volume, in these
residual cells, was reduced by 28%, from a

control value of 69-1 ,um3 to one of 49-9
,uMm3. Decreases in brain concentration of
noradrenaline in Down's syndrome5 would
seem, therefore, to be due to loss and
atrophy of cells in the locus caeruleus, as is
the case in Alzheimer type dementia.

In the four cases of dementia puglistica
the mean number of nerve cells in the locus
caeruleus was 29-8 + 1-7, which was

significantly less (p < 0.001) than the 90-8
1-4 counted in the control group. Nuc-

leolar volume in the remaining cells was

Table Changes in locus caeruleus nerve cells in Alzheimer type dementia: mean ± sem

Alzheimer type dementia

Normal (n = 21) Group I (n = 9) Group 2 (n = 10) Group 3 (n = 19)

Locus caeruleus
neuron numbers 75-8 - 3-2 21-9 + 1-9* 45-4 + 4.7* 34-3 - 3.8*
(Mean/20 j±m section
Nucleolar volume (,um3) 69-9 + 1-0 55 3 + 2.6* 57-8 + 2-5* 56-6 + 1.8*
Brain weight (g) 1205-2 + 25-2 1137-2 + 38-7 1160-8 + 1-2 1149-6 ± 24-7
Sexes M 6 2 5 7

F 15 7 5 12
Age at death (yr) 85-1 ± 1-1 83-9 ± 1-8 85-8 ± 1-2 84-7 ± 1-1

*Significantly (Student t test) different from normal at p < 0-001. The only significant difference between group 1 and group 2 cases of Alzheimer type
dementia was between locus caeruleus counts (p < 0-001).
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