
564

51-2 + 1*4 ILm3, which was also
significantly less (p < 0.001) than that of
69-1 + 1-3 ,um3 measured in the controls.
Reductions in nerve cell number and nuc-

leolar volume of 67% and 26% respec-

tively, are similar to these decreases in
Alzheimer type dementia and Down's syn-

drome and may be presumed, therefore, to
lead to substantial depletion of brain
noradrenaline in this condition also.

It therefore seems that loss of norad-
renergic activity is found in all those
dementias charactensed by a neurofibril-
lary degeneration of nerve cells even

though senile plaques may not always be
present. The alterations in protein synth-
esis that lead to formation of paired helical
filaments have been related to the presence

of toxic substances, particularly
aluminium,9 within the brain, which may

accumulate from an altered permeability of
the microvasculature, stemming from loss
of modulation by noradrenergic fibres'0.
Changes in cholinergic activity, similar to
those in Alzheimer type dementia," and
Down's syndrome,'2 occur in scrapie,' a

slow virus disease affecting sheep and
goats, in which amyloid plaques, similar to
senile plaques, but not neurofibrillary
changes, are present in the brain.'4 This
suggests that alterations in the cholinergic
rather than noradrenergic neurotransmit-
ter system may be fundamental to plaque
formation in ATD and Down's syndrome,
a conclusion strengthened by the close
quantitative relationship'5 that occurs bet-
ween reductions in choline acetyl transfer-
ase activity and frequency of senile plaques
in cases of Alzheimer type dementia.
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Progressive spastic paraplegia due to
persistent echo vims encephalomyelitis in a

child with X-Iinked hypogammar
globulinaemia

Sir: We wish to describe a boy who
presented with signs of a progressive spastic
paraplegia and was found to suffer from
hypogammaglobulinaemia and chronic
encephalitis due to Echo virus type 29.
Intact T cell function was indicated by the
lymphocytic infiltrates in the CNS and by
lymph nodes depleted of lymphocytes and
with absent reactive follicles in the vestigial
germinal centres. Although there was no

family history in our patient, his age, sex and

persistent encephalitis suggest the X-linked
form of hypogammaglobulinaemia. The par-
ticular points of interest in this case are
absence of frequent infections and preser-
vation of normal intelligence.
A 16-months-old boy was admitted with

increased tone in his limbs and brisk tendon
reflexes. He had lost his motor skills from
the age of 12 months when he was noticed
to cease walking and after the age of 14
months he was no longer able to sit without
support. He was born to healthy unrelated
parents at term following a normal preg-
nancy. Birth weight was 3290 g. The
neonatal period was normal. His early dev-
elopmental milestones were normal; he sat
unsupported at 6 months, pulled to stand at
9 months and walked holding on at 10
months. He began to speak at 12 months
and progress of his mental development
continued unimpaired. Except for a febrile
illness with erythematous rash and vomiting
at the age of 3 months he did not have any
other illnesses.

Investigations at the age of 16 months
were normal for blood count (leucocytes 9-6
x 109/l, neutrophils 41%, lymphocytes 57%,
monocytes 2%), liver function, urate, blood
and urine amino and organic acids, blood
lactate and pyruvate and lysosomal
enzymes. Computed tomography of the
brain and myelography showed no abnor-
mality. The CSF contained 0-010 x 109/l
white blood cells with 80% lymphocytes, 01I
g/l protein and normal glucose. Enterovirus
was isolated from the CSF.
The child had another febrile illness with

a rash at 17 months and died at 20 months
from fulminant Pseudomonas aeruginosa
septicaemia with purulent cholecystitis. At
necropsy apart from cholecystitis the most
important finding was in the CNS. The brain
was normal in size and outward appearance
but slight opacity of the meninges was
noted. On coronal sectioning the only
abnormality was slight enlargement of the
lateral ventricles. Histological examination
revealed slight to moderate lymphocytic
infiltration of the cerebral and spinal
meninges. Perivascular lymphocytic cuffs
(fig A) were present in all regions of the
cerebrum, brain stem, cerebellum and spi-
nal cord. The infiltration was extensive but
the individual cuffs were thin. In addition a
moderate degree of microglial proliferation
with nodule formation (fig B) was seen in
the optic nerves, hypothalamus, thalamus,
brain stem, cerebellum and spinal cord.
Neuronal degeneration was less obvious in
the cerebral and cerebellar hemispheres but
more pronounced in the brain stem, where
in addition to the colliculi nuclei pontis and
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inferior olives the 6th, 8th, and 10th cranial
nerves were affected. All levels of the spinal
cord were involved with neuronal degenera-
tion in the anterior horns; Clark's column
was similarly damaged. The crossed pyram-
idal tracts showed gross axonal degenera-
tion. The spinal roots appeared normal.
The findings of a low grade encephalitis

and the Pseudomonas sepsis unusual for the
age led to the immunological investigation
of a stored deep-frozen specimen of serum.
The results were IgG < 2 IU, IgA < 2 IU,
IgM 18 IU. The enterovirus isolated from
the CSF at 16 months was found to be an
Echo virus type 29.

Patients with immunoglobulin deficiency
usually recover uneventfully from virus inf-
ections. However enteroviruses may occa-
sionally cause persistent encephalitis in
children with X-linked hypogammag-
lobulinaemia.1-3 Intact B-cell function
seems to be essential especially for the
termination of CNS echovirus infections.1 2
This suggests, that antibody-dependent,
cell-mediated cytotoxicity which was
demonstrated on target cells infected with
herpes and mumps virus4 might also have a
role in the elimination of Echo virus. In
addition Echo virus is known to inhibit lym-
phocytic transformation.5 This effect upon

A~~~~~~~
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showing sparse mononuclear exudate in the
meninges and in the molecular layer. H&E X 60
(B) Photomicrograph ofinferior olive with
neuronal degeneration and microglial proliferation.
H&E x 60

cellular immunity and the high rate of spon-
taneous mutations among RNA viruses,6
are some other factors which acting
together may conceivably cause an infection
to become chronic. Wilfert1 and Medici7
suggest that hypogammaglobulinaemic
patients with the HLA type B7 are predis-
posed to develop persistent encephalitis.
Treatments with gammaglobulin,1 2 7
specific antibody containing plasma' and
with intraperitoneally implanted thymus7
have not been successful. No treatment was
attempted in our patient, because the warn-
ing signs and symptoms of an immunodefi-
ciency were not present in early life, and
thus, the diagnosis was not reached during
life time. It is of particular interest to note
that progressive spastic paraplegia was the
only sign of the CNS infection.

This case supports the view that intact
B-cell function is essential for the eradica-
tion of Echo virus infection of the central
nervous system.
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Transient unilateral mydriasis with basilar
aneurysm

Sir: Third nerve palsy is a valuable
localising sign of a posterior com-
municating aneurysm and is charac-
teristically accompanied by dilatation of
the pupil. Third nerve compression in
basilar artery aneurysm is less common.
We report a patient with transient uni-
lateral pupillary dilatation without external
ophthalmoplegia associated with sacular
basilar aneurysm. This sign in basilar
aneurysm, has not to our knowledge,
previously been reported.

Following a generalised convulsion
with no aura or focal features a 31-year-
old decorator complained of severe head-
ache and vomiting. Both plantar responses
were extensor. After about 24 hours the
abnormal signs had resolved, but his head-
ache persisted in diminishing intensity for
the subsequent week. Two weeks later, a
few minutes after sexual intercourse, he
had a further seizure lasting several
minutes, following which he vomited and
again complained of severe generalised
headache and photophobia. About 16
hours later his left pupil became dilated,
remained unreactive to light for about an
hour and then returned to normal. No
mydriatics had been instilled and there
was no associated change in his level of
consciousness or headache, no diplopia
and no alteration in pulse rate or blood
pressure. Examination revealed neck
stiffness, positive Kernig's sign and mild
bilateral papilloedema. A computed tomo-
graphic scan showed moderate dilatation
of lateral and third ventricles and a small
amount of blood in the occipital horns of
both lateral ventricles. Bilateral carotid
and vertebral angiography showed a large
bilobed aneurysm at the bifurcation of the
basilar artery projecting to the left.
No other aneurysms were seen. At
operation (HAC) through a right pterional
approach, a bilobed aneurysm, pointing to
the left, was identified at the basilar bi-
furcation. It was directly related to the left
third nerve. There was minimal thrombus
around the aneurysm but most of the
blood clot was within the third ventricle
into which the aneurysm had ruptured. A
straight Heifetz clip was applied. After
operation he returned to his pre-operative
clinical state. Three weeks later a
ventriculo-peritoneal shunt was inserted for
persistent ventricular dilatation and fur-
ther progress was uneventful.
The cause of the transient pupillary

dilatation in this patient may have been
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