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Hyperplastic anaemia and parvovirus infection
Acute episodes of erythroid hypoplasia causing anaemia of
rapid onset and a low reticulocyte count have been recog-
nised as a complication of chronic congenital haemolytic
anaemia for many years. Patients with red cell enzyme or
membrane defects or with haemoglobinopathies are equally
susceptible. These episodes typically occur in children (but
not infants) and may affect more than one family member,
with a modal interval of nine days between the index and
subsequent cases.' The illness usually ends after 10-12 days
and does not recur. In areas with a high prevalence of sickle
cell disease outbreaks occur at three to five year intervals.2

Such epidemiological evidence suggests that the cause of
these crises is a single infective agent, probably a virus. This
notion is supported by the prodromal symptoms reminiscent
of a virus infection and the accumulating evidence of
associated human parvovirus infection. Virus antigen has
been detected during crises in a few patients with sickle cell
disease2 3 and hereditary spherocytosis.4 The more common
detection of specific class IgM antibodies to human parvo-
virus has provided evidence of a recent infection in patients
presenting in crisis.4
The human parvovirus is a small (20-25 nm) DNA virus,

and infection in an otherwise healthy individual results in a
mild febrile illness.6 The same infection in some children
probably results in erythema infectiosum (fifth disease),7
when there is an associated rash; adult patients frequently
complain of arthralgia. The antigen was first detected in the
serum of healthy blood donors,8 and the high frequency
(30%) of specific antibody to the virus in the serum of
unselected young adults shows that the infection is readily
transmitted and causes subclinical illness in most cases.
Normal human erythroid colony growth has been inhibited

in vitro (without complement mediation) by adding sera
containing virus antigen,9 and this is neutralised by adding
convalescent serum containing antibody to human parvo-
virus. The target cell is a late erythroid progenitor'0;
granulocyte-macrophage colony growth is largely unaffec-
ted. Erythroid suppression together with a shortened red cell
lifespan will produce a serious effect, whereas in those
without haemolysis it produces only a subclinical fall in the

haemoglobin concentration. Measures that prolong the red
cell lifespan, such as splenectomy in hereditary spherocytosis
or recent blood transfusion in sickle cell disease,"1 may
protect against the abrupt cessation of red cell production.
Human parvovirus infection is not known to be associated

with the more familiar severe aplastic anaemia that causes
pancytopenia and has a very poor prognosis. In halfof British
cases a cause is identified-usually an idiosyncratic reaction
to a drug. The only known infective causes are, rarely,
non-A non-B hepatitis'2 and, even more rarely, infectious
mononucleosis.'3 In addition to the patients with haemolytic
anaemia many of those infected with parvovirus (either as
sporadic cases6 or as contacts ofpatients with aplastic crises of
haemolytic anaemia4) have a transient leucopenia and throm-
bocytopenia-but this seems to be entirely benign and not
specific for this virus.'4

Patients with severe aplastic anaemia do not have evidence
of recent human parvovirus infection,'0 nor is the frequency
ofIgG antibody to human parvovirus higher than in a normal
population. These observations do not entirely exclude the
parvovirus as a cause. Inquiry about infections should be
included in the investigation of patients with severe aplastic
anaemia in addition to the usual search for previous exposure
to drugs and toxins. Modem DNA technology may even-
tually help to identify the role of virus infection in idiopathic
aplastic anaemia.
The course of clinically evident parvovirus infection is

benign, and, although many patients require red cell trans-
fusion, there are no recently reported deaths. Whether
parvovirus contributes to the more serious, though rare,
severe aplastic anaemia, remains speculative. Although
aplastic crises are rare in temperate areas, in areas where
sickle cell disease is common about 10% of patients with
sickle cell disease will suffer a crisis before the age of 15 years.
It should be possible to produce a vaccine to protect against
this self limiting disease in high risk groups.

D P BENTLEY
Consultant Haematologist,
Llandough Hospital,
Penarth,
South Glamorgan CF6 IXX
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Normal pressure hydrocephalus

In 1965 Raymond Adams and his coworkers described a new
clinical syndrome ofdementia with psychomotor retardation,
unsteadiness of gait, and urinary incontinence. It was of
insidious onset and associated with a characteristic pneumo-
encephalographic appearance of ventricular enlargement
with an absence of air over the cerebral cortex owing
to subarachnoid obstruction but with normal pressure in
the cerebrospinal fluid on lumbar puncture. Patients
showed clinical improvement after cerebrospinal fluid shunt
procedures.' 2
From the beginning the aetiology and pathophysiology of

the condition have been difficult to understand, and
they are probably multifactorial. It has been described
after head injury,2-5 subarachnoid haemorrhage,35"7 intra-
cranial surgery,8 cerebrovascular disease,,1"' meningo-
encephalitis, 349 and in association with a brainstem glioma,'2
third ventricular cyst,' cerebellar haemangioblastoma,"
aqueduct stenosis,' and third ventricular compression from
an ectatic basilar artery.'4'5 In perhaps as many as half of all
cases there is no obvious cause. The factor common to all of
these conditions is impairment of outflow and resorption of
cerebrospinal fluid; this leads to a rise of the intraventricular
pressure, which diminishes as the ventricles distend.2'1617
Neurological signs and symptoms are produced by a combi-
nation of mechanical stretching of periventricular fibre
pathways,'8 of parenchymal brain disturbance as a result of
diminished cerebral blood flow and reduced metabolism,8 19-21
and of periventricular oedema from transependymal flow of
cerebrospinal fluid."'23 Cerebrospinal fluid diversion proce-
dures, usually ventriculoatrial or ventriculoperitoneal shunts
with valves which open at low pressures, have reversed these
abnormalities and produced clinical improvement in some
highly selected patients-as many as two thirds in some
series.3 7 9 2431

It is, however, difficult on clinical grounds alone to select
patients who will benefit from shunt procedures and to
distinguish them from those with dementia due to irreversible
causes such as Alzheimer's disease or multiple cerebral
infarcts. Several investigations have been used. The first was
pneumoencephalography with some specific diagnostic
measures.' 23233 Computed tomography is now the preferred
imaging method," and it may be combined with metri-
zamide cistemography.37-39 Investigations which determine
the absorption and flow characteristics of cerebrospinal
fluid have included radionuclide encephalography and
cisternography,542 estimation of blood radionuclide con-
centrations,43 lumbar saline infusion tests, and monitoring of

intracranial pressure.7173' " Despite or because of this
multiplicity of tests there has not been general agreement
about which factors best predict a successful outcome from
shunting, either singly or in combination, and their prog-
nostic value has been questioned.37 23-2527 28 30 3147

If surgery was free of risk it might be a reasonable
proposition to carry out a cerebrospinal fluid diversionary
procedure on any demented patient with ataxia and urinary
incontinence and large ventricles on computed tomography.
In practice, however, complications-shunt infection, sub-
dural-haematoma and effusion, epileptic seizures, and shunt
malfunction-occur in about one third ofpatients (range 9%-
44%),3 24 25 27 31 47 and such a policy would inevitably lead to
operations being done on many patients with Alzheimer's
disease and other irreversible brain degenerations and paren-
chymal damage who could not hope to improve. More recent
studies of cerebral blood flow and metabolism have shown
that the regional flow, volume, and metabolism are reduced
in patients with normal pressure hydrocephalus, particularly
in the frontal, temporal, and basal ganglia areas. If the
ventricular pressure and size are reduced the clinical state
improves and there has been an accompanying improvement
in these factors in most but not all reports.302'3 These
techniques are not, however, sufficiently sensitive yet to
differentiate reliably between normal pressure hydrocephalus
and Alzheimer's disease and other forms of dementia.

Changes in Alzheimer's disease are detectable by positron
emission tomographyM-decreased cortical blood flow and
regional metabolism for glucose and oxygen in frontal,
temporal, and parietal regions. A recent report by Jagust et
al, using positron emission tomography with labelled fluoro-
deoxyglucose to map cerebral glucose metabolism, showed
global cerebral hypometabolism in three patients with normal
pressure hydrocephalus; this could be distinguished from
the bilateral temporoparietal hypometabolism seen in
Alzheimer's disease.55 The apparent paradox of global meta-
bolic disturbance in normal pressure hydrocephalus with
positron emission tomography, whereas blood flow studies
usually show focal reduction, has not been explained.
Positron emission tomography is an expensive, technically
complex, and time consuming technique, available in only
a few centres world wide. Possibly metabolic analogues of
positron emitters may be synthesised and labelled with y
emitters to allow single photon tomographic studies to be
undertaken-and this should be possible in most depart-
ments ofnuclear medicine. Preliminary results inAlzheimer's
disease are encouraging.' Such studies. are in a very early
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