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MEDICAL PRACTICE

Clinicopathological Conference

An extraordinary.fluctuating paediatric illness

DEMONSTRATED AT THE ROYAL COLLEGE OF PHYSICIANS OF LONDON

British Medical_Journal, 1976, 2, 285-289

The thirteenth quarterly clinicopathological conference
was held at the Royal College of Physicians of London on
30 October 1975. The conference was chaired by Dr F S W
Brimblecombe, who introduced the case.

Clinical summary

FAMILY HISTORY

The patient, the fourth of five children, is now aged 6. His father
developed symptoms of anxiety, irritability, excessive tiredness, and
occasional aggression when he was 27. When he was 37 mild schizo-
phrenic disorganisation was diagnosed. During the next two years he
became increasingly apt to fall asleep. Narcolepsy was diagnosed, but
his wife was convinced that he had a brain tumour. When he was 40 a
craniotomy showed a large cystic yellow tumour indenting the posterior
portion of the third ventricle. The tumour was partially removed and
a ventriculoatrial drainage system made with a Pudenz valve to relieve
his obstructive hydrocephalus. Histologically the tumour was a
pinealoma. Seven years later, although in good physical health, his
intelligence quotient is 75. His behaviour is impulsive and over-
emotional and includes periods of aggression to his wife and children.
He had one isolated grand-mal seizure four years ago.

His wife has looked after all the family with great devotion. In 1974,
when aged 42, she complained of difficulty in swallowing and was
admitted to a psychiatric hospital. There she lost 5 kg in 10 days before
discharging herself against medical advice. She insisted that she had
throat cancer. She persuaded her doctor to admit her to a private
nursing home, and a hypopharyngeal carcinoma was found, which
responded to x-ray treatment. She has no symptoms at present.

THE PATIENT

In 1972, at the age of 2 years 9 months, the boy began to have
morning vomiting and often rubbed his head as though in pain. He had
frequent episodes of screaming. Over a six-week period he became

unsteady and fell frequently. His mother was certain that he had a brain
tumour of a similar nature to his father's.

EXAMINATION AND PROGRESS

The boy was of average height but at 12 5 kg was underweight.
There was no evidence of bruising or other injury or of physical
neglect. His developmental achievements were appropriate to his age,
but his walking was unsteady. The neurological examination showed
slight symmetrical ataxia but no nystagmus or papilloedema orany
other abnormal signs. Other systems were normal. He was immediately
admitted to a neurosurgical unit. X-ray examination of the skull and
encephalography showed nothing abnormal. The cerebrospinal fluid
(CSF) contained 4 x 106 polymorphonuclear leucocytes per litre
(4/mm3), sugar 4 7 mmol/I (84 mg/100 ml), and protein 3 5 g/l. Culture
was sterile. An electroencephalogram (EEG) was reported on as
follows: "a small amount of irregular alpha activity at 10 cycles/s
[10 Hz] is seen in all areas, mixed with beta activity at 16 cycles/s.
Slower theta activity at 4-6 cycles/s is seen in all areas throughout the
record."
During the next six months he had no treatment. His vomiting and

headaches occurred less frequently, and the ataxia diminished. He
lived at home, where the social conditions remained as difficult as ever.
His mother did not accept the opinion given at the neurosurgical centre
that there was no evidence of brain tumour but was reluctant to agree
to further investigation. After six months the whole family went down
with influenza (virus isolated). While febrile the boy had severe
vomiting and became so ataxic that he could not stand unsupported.
He became drowsy and had intermittent episodes of screaming.
Examination showed slight neck stiffness. He refused to try to sit or
stand and would not co-operate in any neurological test. He was clearly
ataxic but his optic fundi were normal. On several occasions he
developed twitching of the left side of the face and left hand which
lasted for about a minute without loss of consciousness. He was
transferred at this stage to the care of Mr Kenneth Till at The Hospital
for Sick Children, Great Ormond Street, where a further series of
investigations was carried out.
No specific treatment was given apart from phenytoin 30 mg thrice

daily. His ataxia temporarily improved and his vomiting and headaches
subsided. A month later all these symptoms recurred over 24 hours
and were followed by a generalised convulsion, which was controlled
by intravenous diazepam. At this time he had minimal papilloedema
on the left side but the right fundus was normal. He was ataxic and his
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muscles were hypotonic. Neurological findings were otherwise normal.
The EEG was grossly abnormal, with slow irregular activity over both
hemispheres, but more pronounced on the left. The CSF contained
4 x 106 lymphocytes per litre (4/mm3), protein 4-5 g/l, and sugar 10 8
mmol/l (195 mg/100 ml) and was sterile. Despite treatment with
phenytoin and phenobarbitone he continued to have generalised
seizures, which were controlled by intravenous diazepam. The left
side of his mouth twitched when he was asleep.
He next developed a right hemiplegia associated with dysphasia and

a right-sided hemianopia. He was given 40 mg prednisone daily. Over
the next two months his hemiplegia and hemianopia cleared but he
remained dysphasic. Both optic fundi were normal. Over the next six
months the prednisone was reduced to 5 mg daily. During this time he
continued to have occasional episodes of vomiting and headache.
Despite treatment with phenytoin and ethosuximide he had occasional
grand-mal seizures. He was then reinvestigated by Mr Till. A cranio-
tomy was performed for diagnostic purposes. A course of x-ray
treatment (telecobalt) was given to the whole cranium and spinal cord.
During the two years since the craniotomy he has enjoyed better health.
His steroid treatment was stopped a year ago. He attends ordinary
primary school. He is still slightly dysphasic and has occasional
episodes of vomiting and headache and continues to take phenytoin
and ethosuximide. He has had three major seizures during the past
six months, each lasting about five minutes.

Comment

DR F S W BRIMBLECOMBE (1): This child has a high CSF
protein and a remarkable family history. Would Professor J P M
Tizard like to discuss the case ?

PROFESSOR J P M TIZARD (2): I think that any paediatrician or
neurologist faced with a difficult neurological problem in a child
would be failing in his duty were he not to consult the world
doyen of paediatric neurology, Dr David Clark, professor of
neurology in Lexington, Kentucky. So I sent this protocol
straight off to Dr Clark with an appeal for enlightenment. About
four days ago I received his letter, and I will refer to his com-
ments. I would also like to thank Dr Roger Robinson, but the
person I would really have liked to have been able to consult
was the boy's mother, for it seems that she has been right all
along the line.
We should start with the parents. I believe that the parents'

tumours are irrelevant to the boy's diagnosis. Certain dominantly
inherited conditions could be relevant, such as the hamarto-
matoses, which may undergo malignant transformation. I would
like to ask Professor Daniel to comment on the father's and
mother's tumours.

PROFESSOR P M DANIEL (3): The father's tumour was removed
from the pineal region and had the appearance of a pinealoma
with two cell types. The mother's hypopharyngeal tumour was
a well-differentiated keratinising squamous carcinoma.

PROFESSOR TIZARD: Now the patient started with headache, a
difficult condition to diagnose in a very young child. It is an
unusual symptom. One may diagnose recurrent attacks of
severe migraine only in retrospect. A rise in intracranial pressure
comes high on the list, especially if there is early-morning
vomiting, as in this case. There was apparently no papilloedema,
and this is against a raised intracranial pressure, but not as much
as it would be in an adult because the head can give way, even
up to 6 years. Was there any change in head circumference?
DR BRIMBLECOMBE: In 12 months, between his third and fourth

birthdays, the skull circumference increased by no less than 7-8
cm. It crossed the 50th percentile line from below it to above it.

PROFESSOR TIZARD: That is something one would take very
seriously. Was the blood pressure normal, by the way?
DR BRIMBLECOMBE: Yes.
PROFESSOR TIZARD: Could I see the growth charts ?
DR BRIMBLECOMBE: Yes, he was small for his age even before

3. But he fell further-below the third percentile line for weight.
His height was practically on the 50th percentile line and is now
falling towards the third percentile line.

PROFESSOR TIZARD: This child must have had a rise in intra-
cranial pressure. I would like to exclude lead poisoning.
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DR BRIMBLECOMBE: Yes, that was excluded.
PROFESSOR TIZARD: My next guess would have been a posterior

fossa tumour. Most intracranial tumours at this age are in the
posterior fossa. They are usually of three kinds: the gliomata of
the brain stem-unlikely in this child as there were no long tract

signs or signs of cranial nerve involvement; astrocytomata of
cerebellar hemispheres, which present with lateralising signs;
and the medulloblastomata of the cerebellar vermis, which
present with signs of rising intracranial pressure, because the
aqueduct is kinked forward and obstructed, and with generalised
ataxia of both trunk and limbs without lateralisation and without
cerebellar abnormalities on formal examination. That would
have been my tentative diagnosis when referring the child to a

neurosurgical unit, which was done. The x-ray pictures of the
skull showed some possible springing of the lambdoid sutures.

EEG AND CSF FINDINGS

We next have the EEG: a characteristically non-decisive
report. It is wrong to call this alpha activity. There is activity
within the alpha-frequency band but, of course, alpha activity
is characteristically seen in the occipital regions and not in all
areas. This is a very odd EEG. The beta activity might be due
to drugs, I suppose, although it is generally rather faster than
this. Dr Ruth Harris made the useful comment that it was

positively against a diagnosis of a degenerative disease but
consistent with a brain-stem lesion.
Now the CSF. There were four polymorphs per cubic

millimetre, and this was definitely abnormal. It is very unusual
to find polymorphs in the CSF after the immediate newborn
period, and I think this should be regarded as hinting at an

infective process. The glucose is possibly a little high, and then
there is the extraordinarily high figure for protein. Was this a

lumbar tap ?
DR BRIMBLECOMBE: Yes. The second one was ventricular.
PROFESSOR TIZARD: That is even more remarkable because the

lumbar CSF protein is normally two to three times higher than
the ventricular CSF protein. Here are some of the reasons for
finding a high CSF protein. One has to consider a laboratory
mistake. A loculated cystic lesion is fairly easily ruled out. Lead
poisoning has been mentioned. The radiculopathies give some

of the highest CSF proteins and may be associated with raised
intracranial pressure, but we have no evidence for this. A
degenerative disease is very unlikely: the CSF protein is really too
high, except for metachromatic leucodystrophy. Anyway, the
boy simply did not show degeneration. Cerebral angiomatosis is
unlikely with the later story. Posterior fossa subdural haematoma
is an outside chance. A neoplasm is a very real possibility; it
would have to be close to ventricular or subarachnoid surfaces to

produce a high protein of this order. The thing against neoplasm
is the fluctuating course and duration of the illness. Finally, a

granulomatous lesion, infective or non-infective, perhaps a

histiocytosis, is possible. A dermoid cyst is another outside
chance. Dr Clark said in his letter that when such very high
CSF proteins are maintained for years, the cause has always
been neoplasm or infection.

I now turn to another aspect of the high CSF protein. What
was it ? I would like to know its component parts, and I am not

referring to that piece of biochemical cookery, the Lange
colloidal gold curve. I was surprised to be told that no one had
tried to characterise the protein in this CSF. It might well have
thrown some light on the nature of his intracranial lesion.

Luckily in Oxford we have an expert on this subject, Dr Peter
Roberts-Thompson. He has taught me that most CSF protein,
including the immunoglobulin, is derived from plasma by
diffusion across the blood-CSF barrier, which acts as a molecular
sieve. He uses the SDS polyacrilamide gel electrophoresis
method for serum and CSF simultaneously; this separates
proteins by molecular size rather than charge. A raised CSF
protein may be due to a permeability defect of the blood-brain
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barrier or to a synthesis of immunoglobulins in the CNS central
nervous system'. The former occurs with intracranial tumours;
the latter in certain demyelinating diseases and chronic infections
of the CNS. In permeability defects the ratio of IgG to albumin
in the CSF will be less than that in the plasma; with local
synthesis the CSF IgG:albumin ratio would be high.

I think the boy had an intermittent obstructive hydro-
cephalus, perhaps from an extraventricular cause, a chronic
meningitis, possibly granulomatosis, or from an aqueduct
stenosis, aneurysm or arteriovenous fistula of the great vein of
Galen, posterior fossa haematoma, or a brain tumour affecting
the third or fourth ventricle. Of degenerative diseases, Leigh's
syndrome would be the most likely, but the course was too long.

After a temporary improvement he started to deteriorate when
he had influenza. Various chronic brain diseases worsen coinci-
dentally with acute illness. Or perhaps he had a compensated
hydrocephalus which became uncompensated at that time. The
left-sided twitching and later right-sided hemiplegia point to
bilateral hemisphere involvement. One must consider a patchy
leucoencephalopathy secondary to malignancy elsewhere,
especially lymphomata, or vasculitis secondary to a granulo-
matous process. The fundal changes might be an example of the
Foster Kennedy syndrome, but there are other possibilities. And
what about this second CSF glucose of 10-8 mmol/l [195 mg/100
ml"? The CSF sugar is usually about 60-70O of the blood
glucose level except in hyperglycaemia, when the proportion is
somewhat lower. The only explanation other than a laboratory
error is that he had very high blood sugar levels: perhaps he was
on a glucose drip.

I must ask Dr Hoare for the special radiological findings.

RADIOLOGICAL FINDINGS

DR R D HOARE (4): This boy was admitted three times to The
Hospital for Sick Children. In May 1972 the lateral ventricles
were normal in an encephalogram at another hospital, but the
anterior part of the third ventricle was not filled. The roof of
the fourth ventricle was a little more convex than we would
accept as normal. The skull sutures were slightly widened.
On his first admission to The Hospital for Sick Children a

right carotid angiogram was normal but a lumbar encephalogram
confirmed that there was a filling defect of the anterior part of
the third ventricle and that the fourth ventricle was not quite
normal. There was moderate dilatation of the lateral ventricles.
The optic canals were normal, and the lesion in the anterior part
of the third ventricle was therefore unlikely to be a tumour of the
optic chiasm.
On his second admission a vertebral angiogram did not give

any clue to the nature of the lesion deforming the fourth
ventricle. An air myelogram showed that the lower part of the
cervical cord was expanded, occupying more than half of the
sagittal diameter of his cervical subarachnoid space (fig 1).
There had been no change in the appearance of the third and
fourth ventricles. An isotope brain scan was normal.
On his third admission the sutures had returned to normal.

The air encephalogram (fig 2), however, showed a striking change
in the appearance of the fourth ventricle, which was small and
displaced forwards. This finding together with kinking of the
aqueduct indicated the presence of a mass in the cerebellar
vermis. The lesion in the anterior part of the third ventricle
(fig 3) was unchanged but the lateral ventricles were more
dilated. Thus the radiological investigations showed lesions in
three sites-in the crebellar vermis, in the third ventricle, and
in the spinal cord.

PROFESSOR TIZARD: That doesn't make it any easier for me.
The commonest lesion of the vermis is a medulloblastoma, but
the course is wrong; it should have killed the child in a matter of
months. The only intraventricular tumours I know of in young
children are the rare papillomata of the choroid plexus and these
third ventricular colloid tumours. But a tumour could explain
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FIG 1-Air myelogram showing enlargement
of cervical cord at C5, C6, and C7.

FIG 2 Air encephalography. Midline tomogram of
posterior fossa showing fourth ventricle to be small and
displaced forwards while aqueduct is kinked. Appear-
ances indicate diffuse swelling of cerebellar vermis.

FIG 3-Air encephalography. Midline tomogram show-
ing smallmass occupying anterior part of cavity of third
ventricle. Subarachnoid air outlines diaphragma sellae,
indicating that mass is arising within third ventricle and
is not extracerebral in origin.
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intermittent hydrocephalus and fit in nicely with this fluctuant
course.

I confess that I had come down in favour of a chronic granulo-
matous process, simply because the course did not appear to fit
in with a neoplasm. I considered infective granulomata-
tuberculomas, gummata, torulosis, and coccidioidomycosis.
Remember that he had lived in the Southern United States.]
Both of the last may present in a way which simulates brain
tumours in children. In connection with non-infective granulo-
mata, the histiocytoses, I picked on Hand-Schuller-Christian
disease because of a report by Haslam and Clark' describing a
patient who presented with cerebellar ataxia but in whom the
bony lesions and diabetes insipidus did not appear for 10 years.
DR BRIMBLECOMBE: Thank you very much. Would Mr Till tell

us his reasons for doing the craniotomy at that time and what
he found?

OPERATIVE FINDINGS

MR K TILL (5): My preoperative note reads, "It seems reas-
onable to undertake posterior fossa exploration to examine the
only lesion which has proved to be progressive when comparing
pneumoencephalogram appearances of 10 months ago with
today. An irregular mass is occupying the roof of the fourth
ventricle, but its nature still escapes recognition."
The only important part of the operation note reads, "Having

reflected the dura, the underlying arachnoid was irregularly
grossly thickened and here and there firmly attached to dura.
The cerebellar hemispheres were largely normal in appearance
but the vermis and the medial side of each hemisphere were
replaced by a very lobular irregular deformity, here and there
gelatinous in appearance, elsewhere showing small cysts, and
elsewhere tough and white." I removed portions for histological
examination.
DR BRIMBLECOMBE: After the craniotomy and a course of

radiotherapy the boy improved and enjoyed better health for
the next two years. Professor Daniel, would you comment on
the neuropathology ?

Histological examination

PROFESSOR DANIEL: The bit which I examined from this
tumour showed a rather loose texture with fairly typical astro-
cytes in a loose matrix, which was the gelatinous stuff Mr Till
spoke about. It is the picture of a degenerating astrocytoma.
Another bit of the tumour looked more like an oligodendroglio-
ma. It is not at all uncommon to see mixtures of oligodendroglio-
mas and astrocytomas, and I thought that that was what this was.
Since learning from Dr Hoare's x-ray films that not only was
tumour present in the fourth ventricle but also around the third
ventricle and that the cervical cord was swollen, I now think the
tumour is a diffuse astrocytoma. These may last for a very long
time-up to 25 years in my experience. They tend to spread on
the surface and down the cord. If the tumour degenerates on the
surface this at once puts protein into the CSF.

Professor Tizard said he excluded a brain-stem astrocytoma
because of the absence of brain-stem nuclei involvement. In fact,
you quite often see children-and adults-surviving for a very
long time with a diffuse astrocytoma of the pons, medulla, and
midbrain. In these cases the nerve cells are separated by the
astrocytes without disorganising their connections. So you get no
clinical signs, except for obstruction of the cerebrospinal
pathways, for a long time. The cranial nerves work pretty well,
and the cord, too, can be practically replaced but still work well.
By the way, there was no cuffing of the vessels with round cells.

DR BRIMBLECOMBE: Thank you. I would like Mr Till to com-
ment on the neurosurgical aspects.
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MR TILL: I would like to show you survival figures for astro-
cytomas in childhood which were partially removed. The longest
survival so far is 28 years and supports what Professor Daniel
said.
Why did we take so long to make the diagnosis? The boy had

suffered and fully recovered from ataxia, semicoma on many
occasions, hemiparesis, hemianopia, and separated skull sutures.
So it was a prolonged fluctuating history. We normally operate
to excise as much as is safe, but only biopsy specimens were
obtained here. The original third-ventricle tumour was not
accessible without risk in a boy who had already improved on one
or two occasions without treatment.

Discussion

DR BRIMBLECOMBE: Professor Soothill?
PROFESSOR J F SOOTHILL (6): I was asked to see this boy and his

parents because of the family history of tumours. Could immuno-
deficiency underly it? Experimental work shows that immunity
to tumours does exist, but the small increase of tumours in
patients with primary immunodeficiency involves mainly
lymphoid cells, though gastric carcinomas also occur, and one
case of oesophageal cancer has been reported with IgA deficiency,
which is perhaps a chance finding. There was no history of
infection or allergy to suggest immunodeficiency. Studies of
immunity function in patients for the immunodeficiency basis
of their disease is always confused by the effects of the disease
and its treatment. Steroids and x-ray treatment were given here
as well as phenytoin, which causes IgA deficiency. We measured
serum immunoglobulins, B cells, T cells, phytohaemagglutinin
response, complement, and yeast opsonisation. All were normal,
including IgA concentrations. These tests are crude and do not
exclude the theoretical possibility.
DR BRIMBLECOMBE: Would Dr John Wilson like to say

anything?
DR J WILSON (7): My line of thinking was similar to Professor

Tizard's. It was obviously misleading. He seemed to get some
benefit from the steroids but that may have been an effect on the
tumour.
DR BRIMBLECOMBE: The fluctuations, which continue to occur,

were the remarkable feature in this boy, sometimes associated
with treatment and sometimes not. We were interested in the
possibility of a granulomatous or histiocytic lesion because there
is a 75", chance of improvement with vincristine and steroids.
That is why we were keen for Mr Till to do a biopsy to see if
there was a histiocytic lesion which could be treated.
DR J H H MACRAE (8): I am left with the feeling that had I been

the general practitioner in this case I might have opposed these
angiograms, encephalograms, and, indeed, the craniotomy
unless you could show me where it might lead to.
MR TILL: The boy had at least two separate lesions. But it was

reasonable to get a histological diagnosis because treatment
became possible. You may not think the treatment very effective.
But radiotherapy, with an opportunity for chemotherapy
afterwards, was possible for the tumour, which would not applyw
to some of the granulomatous or other diagnoses put forward.
DR BRIMBLECOME: Only six weeks ago the patient developed

bulbar symptoms and a lower motor neurone lesion of his right
arm. He became very ill and we thought he was dying. The next
morning he woke up and said he was better and had sausages
for breakfast. Yesterday he was well and cheerful with no bulbar
palsy or paralysis in his arm and wants to go back to school. The
mother could not swallow but has had a dilatation and is better.
The father had an EMI scan, which showed that he still has a
very large pineal tumour. Dr Stewart-Hess, who was the family
doctor, is in the audience. Would you like to comment ?
DR C H STEWART-HESS (9): I haven't much to contribute because

the serious troubles occurred after the family left the practice.
But this is an extraordinary family. The boy resembles the father
in baffling the doctors. They both get their attendants into a
lather and then it all settles down.
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PROFESSOR DANIEL: I would like to say something about this
biopsy business. Suppose it had turned out to be a medulloblas-
toma. It would have responded to radiotherapy but it would have
killed the boy in a year or less, though he could, perhaps, have
been saved for that time by radiation. As it is, I am sure that there
is astrocytomatous material throughout the whole neuraxis.
You can't tell this without a biopsy, and you must confirm
whether it is treatable or not.
DR BRIMBLECOMBE: Would Professor Tizard just sum up the

whole thing?
PROFESSOR TIZARD: I was influenced towards the diagnosis of a

granuloma here because of the possibilities of treatment. I have
taken too simplistic a view of astrocytomata. The reason I had
put astrocytomas on one side was that I was under the impression
that astrocytomata of field origin ran a pretty rapid course, but
that discrete astrocytomata might be relatively benign. There is
evidently an inbetween situation here, but it must be very rare
to have one which presents with midline tumour, which is much
more characteristic of medulloblastoma. Finally, I do not think
any of our deliberations have explained these fluctuations. The
intermittent obstruction and hydrocephalus may explain some
of the features, but one wonders if there is a vascular component
or cerebral oedema, which the steroids might have dealt with,
or if he has one of the patchy leucoencephalopathies associated
with tumours elsewhere. This was a most fascinating and
instructive case.

LPS. I should have believed in the mother's diagnostic acu-
men!_

This conference was recorded and transcribed by Dr W F Whimster.
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Today's Treatment

Diseases of the cardiovascular system

Hypertension-I

J C PETRIE

British Medlical j)ournial, 1976, 2, 289-291

When to treat

The Framingham study has shown that the risk of cardio-
vascular "events" rises in proportion to the height of the blood
pressure, systolic or diastolic, with no discernible critical level.'
Such evidence has been taken to suggest that an active reduction
of blood pressure is desirable. The Framingham study and much
life insurance information, however, is concerned with the
natural history of a population with a wide range of blood
pressures. These studies offer minimal, if any, information about
the effects of antihypertensive treatment.
The outstanding evidence for the beneficial effects of drug

treatment comes from carefully controlled Veterans Administra-
tion studies.' In men with sustained'diastolic blood pressure
readings above 110 mmHg (phase 4*) antihypertensive treat-
ment resulted in a reduction of severe morbid events associated

*Phase 4, distinct, abrupt muffling of sound; phase 5, disappearance of
sounds.

Department of Therapeutics and Clinical Pharmacology, University
of Aberdeen, Aberdeen AB9 2ZD

J C PETRIE, MB, MRCP, senior lecturer

with hypertension, such as congestive cardiac failure, renal
failure, and stroke. Unfortunately no reduction in the complica-
tions of coronary artery disease was shown. In women other than
with severe hypertension the influence of hypotensive treatment
has not been clearly established. At diastolic blood pressures
below 110 mm Hg (phase 4) the case for treatment is not proved,
and large-scale multicentre trials are in progress to determine
the effects of reduction of blood pressure in patients with mild
hypertension and in the elderly. In such patients the decision to
start treatment should not be based on a solitary high reading,
systolic or diastolic. The blood pressure should be measured on
at least three separate occasions at weekly or two-weekly inter-
vals, as a significant fall in blood pressure readings occurs with-
out drug treatment over this period if the measurement is made
under similar circumstances by the same observer. Ideally a
profile of casual, lying or sitting (3-5 min), standing (1-3 min),
and post-exercise blood pressure levels should be obtained on
each occasion, preferably at different times of day. The diastolic
end-point should be recorded as phase 4 or phase 5 or both.
Care to eliminate factors that may distort the measurement must
also be taken.6 For example, the width and length of cuff for the
sphygmomanometer varies in relation to the size of the arm
(childhood or obesity), and the rate of deflation of the cuff
should be steady and slow (2-3 mm/s fall in the column of
mercury).
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