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Dominantly inherited cerebral dysplasia:
arachnoid cyst associated with mild mental
handicap in a mother and her son

J L Tolmie, Ruth Day, Briony Fredericks, P Galea, A W G Moffett

Abstract
We report a mother and son who each
presented in infancy with hypotonia and
global developmental delay. Subsequently,
in both subjects, mild mental handicap
was diagnosed in association with tempo-
ral lobe arachnoid cysts. Mendelian inher-
itance of this phenotype seems likely and
macroscopic cerebral dysplasia in general
may be underdiagnosed in people with
familial, mild mental handicap.
(JMed Genet 1997;34:1018-1020)
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Mild mental handicap is frequently familial,' 2

but clear evidence of underlying monogenic
inheritance is rarely present.3 In affected fami-
lies, the effects of assortive mating, poor

socioeconomic status, and possible polygenic
influences usually combine to obscure evi-
dence of Mendelian inheritance. Arachnoid
cysts, although rarely familial,46 are not
uncommon, occurring in up to 0.5% of cranial
computed tomography (CT) or magnetic reso-

nance images (MRI).7 8 Cysts are considered
congenital, intra-arachnoid, leptomeningeal le-
sions that expand by CSF production. Small
cysts are usually asymptomatic but larger cysts
might present at any time from prenatal life
through infancy and adulthood with head
enlargement, symptoms of increased intracra-
nial pressure, intracranial haemorrhage, or

seizures.7`0 In this case report, we present
details of a mother and her son who each have
mild learning disability in association with an

unusual type of inherited brain dysplasia which
has the appearance of temporal lobe arachnoid
cyst.
The proband, a male child, was born at term

by normal delivery and weighed 3620 g. The
mother was a healthy primiparous woman who
had been adopted at birth and knew nothing of
her family history. The pregnancy and puerper-
ium were unremarkable and the infant pre-
sented at the age of 2 months with marked
head lag. Examination showed a non-

dysmorphic, well grown infant with central
hypotonia. Head circumference (OFC) was on

the 75th centile and the mother's OFC was on

the 50th centile. During the infant's first year, a

battery of biochemical tests, blood chromo-
some analysis, and cranial ultrasound examin-
ation were performed and all gave normal
results. Global delay in development was

apparent and EEG examination was under-
taken when the diagnosis of Angelman syn-
drome was being considered. This latter inves-
tigation showed asymmetrical electrical
activity, so brain CT scan was performed when
the proband was 10 months old (fig 1).
Initially, the films were reported as showing
mainly focal bitemporal lobe porencephaly
with more marked changes on the left side;
these changes were thought to be the conse-
quence of an unidentified prenatal destructive
process. However, the mother also had radio-
logical examinations performed after specific
questioning indicated that she did not walk
until 2 years of age and had had mild learning
difficulties which necessitated special school-
ing. By 12 years of age she could tell the time.
The mother's CT scan showed similar tempo-
ral lobe abnormality giving the appearance of a
left temporal lobe arachnoid cyst (fig 2).
Examination of the mother's old medical
records confirmed that in her first year she was
thought to have "hypotonic cerebral palsy" and
her developmental milestones were globally
delayed. The old hospital records further indi-
cated that the mother had been placed in a fos-
ter home at the age of 3 months but nothing
was known of her birth or family history. Her
son, when last examined at 3 years, had
improved tone and gross motor skills, he could
walk, but said only a few single words.

This case report illustrates how the result of
one investigation (EEG examination), ordered
when investigating the possibility of an alterna-
tive diagnosis (Angelman syndrome), led to a
second test (brain CT imaging) which showed
unsuspected, inherited cerebral dysplasia.
Does this experience have general relevance for
the intensity of medical investigations carried
out on people with mild mental handicap?
Typically, mildly intellectually disabled people
are physically well and present to community
based learning disability services or the
educational psychology service, rather than a
hospital based clinic. Ifone or both parents also
have intellectual impairments, a family may be
less likely to request genetic advice and referral
to the genetic clinic is seldom offered. Conse-
quently, few or no medical investigations might
be arranged in cases of familial mild mental
handicap and issues which should arise, such as
the question of a syndrome diagnosis or a spe-
cific genetic counselling query, are easily over-
looked. However, our experience underlines
the primary importance of obtaining a detailed
history for each relative and close scrutiny of
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Dominantly inherited cerebral dysplasia

Figure I Axial CT with contrast showing bilateral
temporal arachnoid cysts in the proband.

appropriate medical records, two time consum-
ing tasks that are probably best accomplished
at the genetic clinic.

In was notable that the initial battery of
genetic and biochemical tests which were
ordered gave normal results but the neuroim-
aging studies (originally not considered a front
line investigation) showed the diagnosis and its
inheritance. With hindsight, the important
clinical clue to inherited brain dysplasia
causing mild mental handicap was abnormal
neurodevelopment in infancy, the "hypotonic
cerebral palsy" which affected both mother and
child. In fact, uncomplicated, mild mental
handicap rarely presents in the first year of life,

Figure 2 (A) Axial and (B) coronal CT showing left temporal arachnoid cyst in the
proband's mother.

so major diagnostic significance should be
attached to delayed motor milestones or atypi-
cal neurological signs present in subjects with
mild mental handicap; such observations
constitute an indication for detailed neuroim-
aging studies in affected children and adults.

Since middle cerebral fossa arachnoid cyst
usually occurs sporadically and causes no
symptoms,8 in our family it seems most likely
that the CT abnormality is a non-specific
macroscopic marker (in the same way that
agenesis of the corpus callosum" or septum
pellucidum abnormality'2 might be in other
instances) of subtle, inherited cerebral dyspla-
sia affecting neurodevelopment and learning.
There are few other reports of familial
arachnoid cyst: Handa et at described two
male sibs with bilateral cysts who presented in
early childhood with head enlargement that
was treated by surgical shunt operations.
These brothers may have had normal develop-
ment before their presentation, but one was
mentally and physically retarded afterwards.
Both parents were healthy and had normal
sized heads. Pomeranz et alt reported two male
and one female sibs; both males presented in
early childhood with rapidly increasing head
size and underwent surgery. One had slow
neurodevelopment subsequently, the other
had "borderline normal" development. Their
similarly affected sister was asymptomatic
when she was diagnosed at the age of 5 years.
Confusingly, in a diagram of the family tree,
the authors indicated that the mother of these
three sibs was also affected although no infor-
mation was given in the text. There is one
other published Japanese report of 5 year old
and 3 year old brothers with arachnoid cyst.6
Finally, it seems most likely that an autosomal
recessive condition affected two sibs who each
had large, unilateral arachnoid cyst, mental
handicap, and microcephaly." Although the
parents of these sibs were not known to be con-
sanguineous, their ancestors came from the
same region and had surnames in common.
These rare observations of familial arachnoid
cyst do not permit firm conclusions about
inheritance, but underlying clinical and genetic
heterogeneity seems likely. We believe that the
main message which emerges from our report of
concurrence of arachnoid cyst and mild mental
handicap in a mother and her son is that in some
cases mild learning disability may have a
discernible Mendelian basis that is easily over-
looked.

We thank Dr Michael Baraitser for reviewing the manuscript
and making helpful suggestions.
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