
white matter lesions (WML), VRS did
not seem to have an independent con-
tribution to (decreased) cognitive per-
formance. VRS were also rated
separately in the hippocampal region,
and although these were significantly
correlated with WML, they were not
associated with poorer cognitive perfor-
mance (including episodic memory).
It is tempting to speculate on the

pathogenesis of widened VRS and their
significance in determining white mat-
ter integrity. Clearly, these CSF spaces
do not represent viable tissue, and thus
present (a mild form of) local atrophy,
which may occur independent of corti-
cal atrophy and ventricular widening. In
my clinical experience, widened VRS in
elderly subjects often coincide with
WML on MRI, and this corroborates
with the current findings of MacLullich

et al. Apparently, white matter damage
may manifest itself as general atrophy
(with ventricular widening), incomplete
white matter infarction (with WML on
MRI), and by virtue of widened VRS.
What is particularly interesting is why
some patients may develop extensive
WML in the basal ganglia and diffusely
widened VRS (so-called état criblé)
without significant atrophy (fig 2),
while others develop only volume reduc-
tion (global atrophy). Perhaps this
reflects a different mode of communica-
tion of the VRS with the subarachnoid
space. This remains a subject of debate.
In summary, the findings by

MacLullich et al indicate that widened
VRS are a common ageing phenomenon
that is associated with WML and cogni-
tive function. More work is needed to
develop an integrated methods to probe

white matter integrity, which should
not only address WML, but also the
quality of the remaining tissue (e.g.
using diffusion tensor MRI), and resi-
dual white matter volume by accounting
for the degree of widening of the VRS—
a measure of focal atrophy.
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Figure 1 Heavily T2-weighted MRI obtained with high resolution, showing multiple enlarged VRS,
visible as well-demarcated CSF like structures, which, dependent on their orientation and plane of
imaging, appear as dots (transverse image on the left) or stripes (coronal image on the right).

Figure 2 Coexistence of hyperintense white
matter lesions (WML), and diffusely widened
enlarged hypointense VRS (so-called état criblé)
on a CSF-supressed transverse MR image.
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New issues concerning valproate treatment during pregnancy

T
he teratogenic risk of antiepileptic
drugs has been a clinical concern for
at least three decades. In an ideal

world this risk would be balanced

against the benefits of reduced foetal
exposure to seizures due to the drug. In
the real world, however, statistical data
on both sides of this equation are

limited. Although it has long been held
that maternal seizures during pregnancy
can damage the developing foetus, there
is actually little hard data to support this
view. Convulsive attacks certainly carry
some risk—especially in later preg-
nancy—not least because of the
mechanical dangers of convulsions, but
the extent of the overall risk is unclear.
It also seems inherently unlikely that
the short lived anoxia occurring in
seizures will have a profound effect on
the foetus, although this has often been
postulated. The risks of non-convulsive
seizures or myoclonus are totally
unknown but intuitively are likely to
be slight. There is also considerable
uncertainty about the extent of the
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teratogenic risk of antiepileptic drugs,
and the best data concern the rates of
major malformations. In recent years, a
great deal of attention has focused on
the use of the anticonvulsant sodium
valproate (and its derivatives such as
valproic acid). Valproate was first intro-
duced into practice in 1961 but it was
not until the early 1980s that the first
reports of teratogenicity were made. It is
now recognised that the drug confers an
increased risk of neural tube defects
(about 1–2% of pregnancies) and also of
more minor dysmorphic features, the
true incidence of which remains con-
troversial. In an attempt to define
teratogenicity rates more accurately,
pregnancy registers have been set up in
many countries in recent year, and
overall malformation rates on valproate
monotherapy and polytherapy of
between about 3–15% have been
reported, with higher rates in polyther-
apy and at higher doses.
In this issue (pp 1575–83), an import-

ant and carefully argued paper1 is
published that adds a new dimension
to the problem. The study shows that 41
school aged children exposed to valpro-
ate monotherapy in utero have signifi-
cantly lower verbal IQ (VIQ) scores
when compared with 52 children
exposed to carbamazepine and 21 to
phenytoin monotherapy. In a multivar-
iant analysis, low VIQ was also asso-
ciated with the occurrence of five or
more tonic-clonic seizures during preg-
nancy and a low maternal IQ. There
were higher rates of dysmorphic

features—defined as cosmetic variants
without disability—in the valproate
exposed children, and these were most
common in those with low VIQ scores.
These longer term developmental effects
would not have been identified at birth
and thus not in the pregnancy registers.
This is a deeply worrying finding and
come on the heels of parallel findings
from other studies by the same group as
well as others.2–4

Some caution needs to be exercised in
interpreting these results. The study was
a retrospective survey, the mothers were
not randomised to different monothera-
pies, there was only a 40% response
rate, and there are some inconsistencies
(for instance, significant differences in
VIQ rates were not found in foetuses
exposed to valproate polytherapy and
there was only a soft relationship with
dose). A biological explanation of the
findings would add plausibility, but is
outwith the scope of the paper. The
authors point out that for methodologi-
cal reasons the risk is probably over-
estimated and that the absolute risk will
be satisfactorily ascertained only by a
prospective community-based study.
However, with the publication of these
findings such a study may prove diffi-
cult to justify and it is now quite
possible that exact estimates of the risks
of valproate will never be possible to
ascertain.
What advice can we therefore give to

patients? The authors conclude with a
demand that epilepsy services to deliver
adequate information and counselling,

and who could argue with this? The
problem is that available information is
not adequate, particularly in patients
with idiopathic generalised epilepsy
where valproate is the drug of choice
for seizure control. We should be grate-
ful for Chadwick and colleagues for
identifying what is potentially a major
clinical concern and introducing the
concept that antiepileptic drug terato-
genicity may include long term effects
on cognitive development. It is also
notable that this effect has been only
recently postulated in spite of the fact
that valproate has been in use for over
40 years. Further exploration of this
vital area is now urgently needed.

J Neurol Neurosurg Psychiatry
2004;75:1517–1518.
doi: 10.1136/jnnp.2004.050641

Correspondence to: Professor Simon D Shorvon,
Institute of Neruology, Queen Square, London
WC1N 3BG, UK; s.shorvon@ion.ucl.ac.uk

REFERENCES
1 Adab Nm Kini U, Vinten J, et al. The longer term

outcome of children born to mothers with
epilepsy. J Neurol Neurosurg Psychiatry
2004;75:1575–83.

2 Gaily E, Kantola-Sorsa E, Hilesmaa V, et al.
Normal intelligence in children with prenatal
exposure to carbamazepine. Neurology
2004;62:28–32.

3 Eriksonn K, Viinikainen K, Monkkonen A, et al.
The effects of Antiepileptic drug exposure in utero
to neurological and cognitive functioning of
children of school age. Epilepsia
2004;45(Suppl 3):57.

4 Adab N, Jacoby A, Smith D, et al. Additional
educational needs in children born to mothers
with epilepsy. J Neurol Neurosurg Psychiatry
2001;70:15–21.

1518 EDITORIAL COMMENTARIES

www.jnnp.com

http://jnnp.bmj.com

