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is offered using distraction tests at 7 months and
audiometric assessments at school entry and in
alternate academic years until school leaving age.
This would seem to give comprehensive coverage,
but in practice variations arise: some tests are
postponed due to illness or absenteeism and children
screened at the beginning of one academic year may
not be recalled until the end of the academic year
when further testing is scheduled, an interval
approaching three years. A period of this duration
could be of long term consequence for a young child
with unrecognised unilateral hearing loss.
Our investigation indicated difficulty in attribut-

ing a cause for sensorineural hearing loss in many of
the cases identified. In 11 the defect was described
as congenital despite available evidence of pre-
viously normal hearing and in 16 no conclusion was
reached. Delay in ascertainment of hearing impair-
ment, which may have been unsuspected by parents,
and the extent of credence given to hearing testing
in the community by hospital staff are both factors
that might hamper diagnosis.
Temporal evidence suggests that mumps could be

considered as a cause in a third of the cases of
hearing loss studied. Subclinical or unrecognised
mumps may have occurred in other instances. Seven
cases contracted mumps between 1 April 1981 and
31 March 1982, in association with a nationally
observed periodic rise in incidence.6 The possibility
that particular strains of mumps virus might be more
prone to cause auditory damage requires considera-
tion.
The incidence of hearing loss due to mumps is

unclear as few studies are available, particularly in
relation to young children. This investigation con-
cludes that mumps could be considered more widely
as an explanation for some cases of unilateral
hearing loss and that a formal prospective study with
serology is indicated. Meanwhile, the changing
epidemiology of mumps to a milder illness of
younger children, the fact that permanent hearing
impairment can result from subclinical or unrecog-
nised infections, and the importance of unilateral
hearing loss in this age group are factors that
confirm the need for regular screening of hearing. In
addition, routine testing of hearing should be
considered after a history of mumps, particularly in
districts where a comprehensive screening pro-
gramme is not available.
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Meningitis presenting as hypertension

K WATERS AND J GILLIS

Intensive Care Unit, Royal Alexandra Hospital for Children, Sydney, Australia

SUMMARY A 21 month old girl who presented with
what seemed to be hypertensive encephalopathy is
described. Although her encephalopathy resolved
with antihypertensive treatment, subsequent inves-
tigations revealed haemophilus meningitis.

We report a case of a child with otherwise uncompli-
cated meningitis who presented with fever, systemic
hypertension, and encephalopathy. The possible
pathogenic mechanisms are discussed and the need
to consider meningitis in the differential diagnosis of
acute hypertension is emphasised.

Case report

A 21 month old girl was referred because of acute
systemic hypertension associated with fever and
drowsiness. There was no important history. A
maternal aunt had had unspecified renal disease.
The present admission had been preceded by three
days of coryzal symptoms with no systemic illness.
On the morning of admission she developed fever
associated with deterioration in conscious state. She
vomited a single dose of oral antibiotic but had not
received antipyretics.
On examination at this time she was drowsy but

rousable, with a temperature of 37 5°C (from
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previously measured 39°C) and blood pressure
200/100 mm Hg. Peripheral pulses and perfusion
were normal. There was no evidence of dehydra-
tion. Mild neck stiffness was noted. The fundi were
normal with no evidence of papilloedema. There
were no focal neurological signs, although there was
generalised hypotonicity. There was no peripheral
oedema and urinalysis revealed a trace of protein,
moderate ketones, and two epithelial cells. There
was a single cafe au lait spot. Abdominal examina-
tion yielded normal results. Laboratory investiga-
tions revealed no abnormalities and included a
haemoglobin concentration of 11-8 g/dl, white blood
cell count 1Ox 109/l, and normal creatinine and
electrolyte concentrations. Chest x ray yielded
normal results and blood and urine cultures were
taken. On the basis of these features a provisional
diagnosis of hypertensive encephalopathy was enter-
tained and the hypertension was treated with
frusemide 1 mg/kg and diazoxide 5 mg/kg (in divided
boluses over 60 minutes). Over the subsequent 30
minutes her blood pressure fell to 150/80 mm Hg,
and this fall in blood pressure was associated with an
improved conscious state. She was then transferred
to our hospital.
On assessment after transfer her blood pressure

was stable at 110/70 mm Hg. Blood pressure was
equal in both upper and lower limbs. Her tempera-
ture remained raised at 38-8°C. Her conscious state
had improved to appropriate verbal responses,
although she remained irritable. Fundi were normal
but neck stiffness was noted and there was mild
peripheral weakness. There was no evidence of
dysautonomia. Repeat full blood count showed a
haemoglobin concentration of 13 9 g/dl and a white
blood cell count of 20x 109/l with toxic changes. In
view of the neck stiffness and now toxic blood film a
lumbar puncture was performed, which showed a
turbid cerebrospinal fluid under normal pressure
with 7600 white cells/ml, 2400 red cells/ml, and
Gram negative bacilli. She was begun on treatment
with ampicillin and chloramphenicol and slightly
restricted intravenous fluids.
Throughout her hospital stay blood pressure

remained within the normal range. Temperature
and neurological examination became normal within
48 hours and remained so. Cerebrospinal fluid
cultures grew Haemophilus influenzae type b.
Serum creatinine, urea, and electrolyte concentra-
tions were normal and renal ultrasound showed
normal renal anatomy.

Discussion

This child is presented to illustrate an unusual
presentation of acute meningitis. Although acute

transient hypertension is known to occur in diseases
associated with raised intracranial pressure,' the
association with acute meningitis is not documented.
There was no clear evidence in our patient for raised
intracranial pressure. Her fundi were normal, there
were no suggestive neurological signs, and cerebro-
spinal fluid was tapped at normal pressure on
lumbar puncture. At the time of presentation her
encephalopathy was considered to be secondary to
systemic hypertension, and this seemed to be
supported when her conscious state improved after
treatment of the hypertension. The dose of diuretic
that she received, however, may have resolved a
raised intracranial pressure that was not clinically
evident.
Whatever the specific pathophysiology, the

hypertension in our patient does seem to have been
associated with the haemophilus meningitis. There
was neither evidence for nor treatment of extracellu-
lar fluid volume depletion. There was no suggestion
of Riley-Day syndrome. Our investigations cannot,
however, totally exclude renal disease or primary
catecholamine excess, although neither seem prob-
able.
The pathophysiology of meningitis involves di-

verse mechanisms that could produce a picture of
hypertension and encephalopathy.

(1) The involvement of blood pressure regulatory
centres from the hypothalamus and medulla.2 4 For
example, (a) ischaemia or hypoxia of medullary
centres through blood flow alterations associated
with inflammation or ischaemia produced by mecha-
nical compression;3-5 (b) increased blood volume
through hypothalamic antidiuretic hormone mech-
anisms, although usually this would involve a longer
time course;5- (c) sympathetic overactivity through
stimulation of brain stem or spinal centres in which
there may be other evidence of autonomic malfunc-
tion, such as poor peripheral perfusion, tachycardia,
or poor urine output.5 6

(2) Raised intracranial pressure, although this
would usually be associated with vagal activity.4

(3) Some children may have an underlying
idiopathic tendency to hypertension in stressful
situations. l

It is not possible to delineate the exact mechanism
of our patient's hypertension. Although mild raised
intracranial pressure was possibly the predominant
cause, this was certainly not detectable clinically
apart from encephalopathy originally attributed to
systemic hypertension. The assumption that syste-
mic hypertension in cases of meningitis is secondary
to raised intracranial pressure is therefore question-
able. It is also evident that meningitis should always
be considered in the differential diagnosis of acute
systemic hypertension, especially if this is associated
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with fever. This case also illustrates the potential
benefit in treating hypertension even in acute
neurological disorders, although this should always
be performed cautiously.6
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Phosphatidylglycerol in tracheal aspirates for diagnosis of hyaline
membrane disease
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SUMMARY Lecithin:sphingomyelin ratio and phos-
phatidylglycerol were determined by a rapid,
simple method in tracheal aspirates obtained from
132 newborn infants with respiratory diseases, sixty
five of whom developed hyaline membrane disease.
Phosphatidylglycerol determination was more sensi-
tive (97%) than lecithin:sphingomyelin ratio, but
their specificities were similar (76%).

A deficiency in the pulmonary surfactant is believed
to cause hyaline membrane disease in newborn
infants. Pulmonary maturity has been assessed
by the analysis of the phospholipids in the
hypopharyngeall and tracheal2 aspirates of newborn
infants. The most widely used test is the lecithin:
sphingomyelin ratio described by Gluck et al,3 but
this method is time consuming and affected by
contamination of the specimen with blood or meco-
nium.
As a consequence, several investigators have

suggested that other phospholipids from surfactant
and particularly phosphatidylglycerol (PG) should
be studied.4 PG is synthesised almost exclusively by
lung alveolar cells so that there is no interference in
assays by blood or meconium. Both one and two
dimensional thin layer chromatography are com-
monly used to analyse PG. These methods are time
consuming, however, and require extensive labora-
tory technician training.

In 1983. Garite et al described a new, rapid,
simple, and reliable method to determine PG in

amniotic fluid by a semiquantitative immunological
slide agglutination test.5 A complete assay can be
performed in about 30 minutes.
We have applied and compared this test to the

lecithin:sphingomyelin in the tracheal aspirate.

Patients and methods

Tracheal aspirates were obtained from 132 infants
who were admitted to the intensive care unit for
respiratory disease. Of these, 65 were diagnosed as
having hyaline membrane disease after satisfying
clinical and x ray criteria. The other 67 infants
had other respiratory diseases-namely, transient
tachypnoea of the newborn (30 cases), congenital
pneumonia (six), amniotic fluid aspiration syndrome
(11), and other respiratory diseases (20). The
gestational ages of the infants ranged from 26 to 42
weeks (mean 33 weeks) and their birth weights from
645 to 4700 g (mean 2160 g). Samples were obtained
during the first 24 hours after birth.
The lecithin:sphingomyelin ratio was determined

using the method of Gluck et a13 and PG testing by
Amniostat-FLM5 were performed on all samples. A
lecithin:sphingomyelin ratio -2-0 and a PG + + or
2 Rg/ml were interpreted as being 'positive' and as
indicating fetal lung maturity and a lecithin:sphin-
gomyelin ratio <2 and PG<+ + were interpreted as
being 'negative'.2-5

Results

The Table shows the results of the lecithin:sphin-
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