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remediable precipitating factors should be sought carefully.
These include postural hypotension (arguably the only
indication for using the sphygmomanometer in the elderly),
transient cardiac arrhythmias, and the side effects of drugs.8
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Early posthaemorrhagic
hydrocephalus
When does hydrocephalus occur after subarachnoid
haemorrhage? How often is it clinically important, and how
may it be recognised? What are the criteria for, and risks
and benefits of, surgical intervention?

There are many reasons, both extracranial and intra-
cranial, why patients may fail to improve or may deteriorate
after a spontaneous haemorrhage into the subarachnoid
space. 2 Dehydration, pneumonia, pulmonary oedema,
hypoxia, hyponatraemia, unsuspected hyperglycaemia,
undertreated and overtreated hypertension, cardiac ar-
rhythmias, and alcohol withdrawal with or without vitamin
deficiency must be considered, for once detected they may
be treated readily. Intracranial complications include re-
bleeding, intracerebral haemorrhage, fits, brain swelling
(oedema and engorgement), cerebral infarction, delayed
cerebral ischaemia associated with cerebral vasospasm, and
hydrocephalus. Faced with a patient with a proved sub-
arachnoid haemorrhage and sudden or progressive decrease
in conscious level, with headache, meningism, and restless-
ness, with or without signs of subhyaloid haemorrhage,
papilloedema, compression of the brain stem, or a focal
neurological deficit, within the first two weeks, it may be
difficult-on the basis of clinical assessment alone-to
decide what has happened intracranially. For example, even
with good baseline clinical observations, computed tomo-
graphy, and examination of the cerebrospinal fluid, the
diagnosis of a rebleed may not be easy, and this has
prompted reassessment of the pattern of early rebleeding.34
The various intracranial complications after subarachnoid

haemorrhage are interdependent. Periarterial blood and
blood in the basal cisterns predispose towards cerebral
vasospasm"6 and communicating hydrocephalus.7 The
notoriously capricious relation between arterial narrowing
(shown on an angiogram) and neurological deficit may
reflect the ability of the cerebral circulation to compensate
for such narrowed vessels. Cerebral ischaemia may be pre-
cipitated if additional stress occurs, such as hypotension or
raised intracranial pressure secondary to hydrocephalus.

Isotope cisternography shows that the circulation of
cerebrospinal fluid is disturbed in most patients for the first
few days after a subarachnoid haemorrhage.'° Severe dis-

turbances, defined by reflux of isotope into the ventricles
and absence of activity over the hemispheres, occur in about
20% of patients. The incidence of demonstrable ventricular
enlargement depends on the criteria used, the imaging
technique, and the timing of the investigation: with
computed tomography, the incidence is about 10% in the
first week and 19% in the second week."

After a subarachnoid haemorrhage about 7% of patients
require treatment for progressive, symptomatic hydro-
cephalus.7"' In the long term the subarachnoid obstruction
to the flow of cerebrospinal fluid is secondary to the lepto-
meningeal reaction to extravasated blood, and it is not clear
whether antifibrinolytic treatment aggravates this problem
or not. Acutely, hydrocephalus may be precipitated by
blood obstructing the arachnoid villi, blood in the cisterns,
or clot in the ventricles.'2

Ventricular drainage for possible acute hydrocephalus in
the acute stage after subarachnoid haemorrhage may be a
lifesaving procedure,'8 but the degree of hydrocephalus
may not be particularly dramatic, and the clinical picture is
often unclear. Moderate ventricular enlargement is a poor
prognostic sign, and Vassilouthis and Richardson make a
convincing argument for the accurate measurement of
ventricular size relative to skull size." Cerebral blood flow
and clinical grade tend to fall with increasing ventricular
size.'9 Early shunting is contraindicated: firstly, because the
high protein content of the cerebrospinal fluid might block
the shunt, and, secondly, because only a minority of these
patients will require a long term shunt. Intraventricular
haemorrhage occurs in 35% of these patients and is often
associated with more destruction to the brain-reflected in
an overall mortality of 65%.2' Thus uncritical use of ventri-
cular drainage and even ventricular lavage to remove clots is
deservedly unpopular because it helps relatively few
patients. In the neonate, when the aetiology of intraven-
tricular haemorrhage is hypoxia/ischaemia, ventricular
drainage does not appear to help if there has been appreci-
able parenchymal haemorrhage.2' Nor is it proved that
obsessional attention to the management of early hydro-
cephalus improves the long term outcome for neonates with
intraventricular haemorrhage alone. (It is possible that the
risk of infection masks any benefits from ventricular
drainage.)

Apart from the small risk of infection-ventriculitis or
meningitis (6%)-one or more fits (16%), and intracerebral
haematoma (less than 1%), there is a theoretical risk that
overenthusiastic reduction of intracranial pressure may
precipitate rebleeding of the aneurysm.' Aneurysms
normally stop bleeding when intracranial pressure rises
above arterial diastolic blood pressure. At this point there is
sufficient reduction in the transmural pressure gradient
during the cardiac cycle for platelet and fibrin deposition to
occur and the intracranial pressure slowly subsides. In a
minority of patients and experimentally after heparinisa-
tion, intracranial pressure continues to rise until it equals
arterial blood pressure and death ensues.23 In two separate
series from Scandinavia drainage of cerebrospinal fluid
down to pressures of 15 or 25 mm Hg did not greatly
increase the risk of rebleeding.'42' If a rebleed occurred
while a ventricular drain was open the intracranial haemorr-
hage did not appear to stop so readily, which resulted in a
higher mortality. Thus drainage should be stopped
immediately if a rebleed is suspected.

Because of these potential complications ventricular
drainage is restricted to a minority of patients-those who
are either failing to improve or actually deteriorating and
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who have evidence of ventricular dilatation in the com-
puted tomogram. The procedure mav produce sufficient
improvement in the clinical grade to warrant operative
intervention on the aneurysm. In the more usual form
of hydrocephalus, communicating hydrocephalus, tem-
porary external drainage may be achieved simply by
using a spinal drain. Where direct ventricular drainage is
used, it is useful to connect the catheter to an intracranial
pressure transducer to establish that intracranial hyperten-
sion exists, and cerebrospinal fluid may then be drained
through the transducer. A drainage level of about 25 mm
Hg is generally used, though the level tends to be adjusted
to one that provides optimal benefit to the patient.

Another putative problem with external drainage is that
by diverting cerebrospinal fluid from the ventricles the
subarachnoid pathways are less efficiently opened up and
the debris of the subarachnoid haemorrhage is only cleared
slowly, thus predisposing to an increased incidence of late
shunt dependent hydrocephalus. There is little foundation
for the belief that early surgery on patients with a sub-
arachnoid haemorrhage may help to open up the pathways
and prevent late hydrocephalus by washing blood clot out of
the basal cisterns. Such aggressive evacuation of the basal
cisterns may predispose to greater damage,26 and increase
the risk of late hydrocephalus.27

Delayed presentations of hydrocephalus include a
spectrum of signs and symptoms ranging through continu-
ing headache, restlessness with neck stiffness, impaired
conscious level, disorientation, dementia, incontinence,
with apraxia of gait, which result in the patient becoming
bedbound, akinetic, and mute.'3 When the aetiology of the
triad of disturbance of gait, incontinence, and dementia-
Hakim's normal or intermittently raised pressure hydro-
cephalus'4-is known (as it is after subarachnoid haemorr-
hage) insertion of a ventricular shunt gives good results in
about 65% of patients and complete recovery in at least
30%." If sequential computed tomographic studies show
progressive ventricular enlargement and periventricular
lucency, and this is associated with progressive neurological
deterioration or failure to improve, a shunt is clearly in-
dicated. In borderline cases the best predictive test for
recovery with a shunt is monitoring the intracranial
pressure for 24 to 48 hours and noting the mean and pulse
pressures and pattern of wave activity. 16 A permanent shunt
should be avoided if possible, because of long term
complications. 17

Ventricular drainage of cerebrospinal fluid is now restric-
ted to selective cases, and it is one example of the increas-
ingly critical attitude being adopted to the management of
patients with subarachnoid haemorrhage. Well controlled,
large scale studies of risk factors and drug treatment are
needed; these include age, hypertension, clinical grading,
timing of surgery, antifibrinolytic treatment, antiplatelet
drugs, calcium antagonists, preoperative hypotension to
reduce rebleeding, and postoperative hypertension to
combat cerebral ischaemia. The results of such studies, with
the use of cerebrovascular reactivity tests and intraoperative
monitoring of evoked potentials, should help the clinician to
tailor his or her management to suit the individual patient.
Such a flexible approach to treatment is essential, for
blanket application of standard regimens has all too often
been shown to do as much harm as good.
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The diagnosis of toxoplasmosis
The laboratory diagnosis of toxoplasmosis is based on
identification or isolation of the organism in body fluids or
tissues; measurement of antibodies; and finding cellular
changes in lymph nodes. The diagnostic challenge lies in
differentiating between a recently acquired infection-
which is causing the patient's symptoms-and chronic
infection, which is unrelated. This distinction may be
difficult, because toxoplasma antibodies are frequently
present in the general population,' and they may persist for
years at high titres.23 Furthermore, isolation of the
organism from tissues may represent both old and recent
infection (though its presence in body fluids indicates acute
infection); nor are the clinical features of congenital or
acquired toxoplasmosis unique to infection with this
organism.4

Nevertheless, it is important to establish the presence of
acute infection in order to start treatment at once in patients
with severe or systemic symptoms or with chorioretinitis, in
pregnant women and their infected infants, and in patients
who are immunodeficient (the diagnosis of both reactivated
and new infections in these patients is even more problem-
atic and has recently been reviewed5). Treatment is not
generally recommended for uncomplicated lympho-
glandular toxoplasmosis, which is a self limiting illness.,
The diagnosis of acute infection is also important to
minnimse anxiety about possible malignancy in patients with
unexplained lymphadenopathy.
The best serological means of diagnosing acute acquired

toxoplasmosis is by assay of the specific IgM by an enzyme
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