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Bilateral periventricular nodular heterotopia (BPNH) is a

neuronal migration disorder, characterized by grey-matter

cellular rests in the periventricular regions. Patients

frequently present with seizures during childhood or later in

life. Monozygotic twin sisters were found to have enlarged

head circumferences (>95th centile) during a routine medical

visit at 6 months of age. A brain CT scan revealed grey-matter

cellular rests in the subependymal regions extending to the

subcortical white matter. In some areas these cell aggregates

had nodular margins, consistent with the diagnosis of BPNH.

At 6 years of age they are cognitively and neurologically

normal. They have not had any seizures and their heads

continue to grow along the 95th centile. 

Neuronal heterotopias are a form of disordered neuronal
migration (Volpe 1995). They represent collections of neu-
rones in the subcortical white matter, apparently arrested
during radial migration (Volpe 1995). There are three types
of neuronal heterotopias: subependymal, cerebral white
matter, and superficial cortical-leptomeningeal (Barths
1987, Hirano et al. 1992, Volpe 1995). The cerebral white-
matter heterotopias can be focal, bilateral (diffuse) nodular,
or diffuse laminar (band heterotopias) in distribution
(Barkovich et al. 1989). Seizures are present in all three types
of heterotopias (Smith et al. 1988, Barkovich and Kjos 1992,
Huttenlocher et al. 1994). These children frequently have
abnormalities of motor function and cognitive development,
particularly those with band heterotopias who have had the
most consistently unfavourable neurological outcome
(Barkovich and Kjos 1992). 

Patients with bilateral periventricular nodular hetero-
topia (BPNH) have a relatively mild phenotype, with normal
intelligence and frequent seizures (Dobyns et al. 1996). The
age of onset of seizures varied between 4 and 25 years in one
series (Huttenlocher et al. 1994). Megalencephaly was never
noted in the affected children. In one of the documented
patients with BPNH, the head circumference at 2 years of
age was at the 25th centile (Huttenlocher et al. 1994).
Preliminary linkage analysis in several of the multiplex fami-
lies showed a localization of the gene to distal Xq28
(Eksioglu et al. 1996). This paper describes monozygotic
twin sisters with BPNH who initially presented with an
enlarged head circumference and no neurological or cogni-
tive dysfunction.

Case report

White monozygotic twin sisters from Nova Scotia, Canada
were born at 39 weeks of gestation after an uneventful preg-
nancy. The gravida 4 para 2 mother was aged 29 years.
Delivery was spontaneous and uncomplicated. Both girls
were well at birth and required no resuscitation. A 7-year-old
sister and a 9-year-old brother are both healthy.

At the age of 6 months the twins’ head circumferences
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were noted to be enlarged above the 95th centile (weight
was at the 25 to 50th centile and height at 50 to 75th centile).
Cranial ultrasound revealed no hydrocephalus. A brain CT
scan at 11 months of age revealed similar findings in the two
subjects (Figs 1 and 2): grey-matter cellular rests in the
subependymal regions extending to the subcortical white
matter, and in some areas these cell aggregates had nodular
margins, consistent with the diagnosis of BPNH. 

The sisters continued to develop normally with a remark-
able similarity. They rolled over at  4 to 5 months, crawled at 9
to 10 months, stood unsupported at 12 months, and walked
by 15 months. Neurological assessment at 16 months was
normal. At 20 months of age they spoke at least 10 words,
were able to use a spoon, and continued to show normal
motor development. Repeat examination by a paediatric
neurologist was normal at 3.5 years of age. Their head cir-
cumferences were growing along the 95th centile. At 6 years
of age they have no evidence of cognitive or motor deficits.
Their language development continues to be age appropri-
ate and they remain seizure free. The normal development
was confirmed using the Child Development Inventory ques-
tionnaires (Irton 1992).

Discussion 

Several studies have shown a consistently unfavourable neu-
rological outcome of band heterotopias (Smith et al. 1988,
Barkovich and Kjos 1992, Huttenlocher et al. 1994). Bilateral
periventricular nodular heterotopia, on the other hand, gen-

erally has a more favourable outcome (Dobyns et al. 1996).
In 1992, Barkovich and Kjos correlated the neuroimaging
findings with developmental and neurological manifesta-
tions in 20 patients. They found that children with band het-
erotopias had the most consistently unfavourable
neurological outcome. This was in the form of seizures,
abnormal motor function, cognition, or speech develop-
ment. Children with pure periventricular heterotopias
(N=8) frequently had seizures but abnormalities of motor
function and cognitive development were unusual.

In 1994, Huttenlocher et al. studied a large family in
which six members in four generations had periventricular
nodular heterotopias. Epilepsy was found to be the major
clinical manifestation of this developmental defect. Their
findings indicated that this developmental defect may be
genetically determined. This was later confirmed, and the
disorder has been mapped to chromosome Xq28 (Eksioglu
et al. 1996).

Apart from megalencephaly, our two patients had a com-
pletely asymptomatic clinical course. This presentation has
not been observed in the previously published cases. To our
knowledge BPNH has not been reported in the English litera-
ture in either monozygotic or dizygotic twins. 

Conclusions

Bilateral periventricular nodular heterotopia may present in
early childhood with an enlarged head circumference. The
neurological and cognitive functions may remain normal

Case Report 487

Figure 1: CT scan of the first twin showing the
nodular grey-matter cellular rests in the
subependymal regions extending to the subcortical
white matter.

Figure 2: CT scan of the second twin showing
similar nodular grey-matter cellular rests in the
subependymal regions extending to the subcortical
white matter. Note that the CT cut is not at the same
level of that of twin 1 (Fig. 1).



despite the presence of this diffuse developmental disorder.
There is a remarkable variability in the spectrum and onset of
neurological impairment in this disorder. Recognition of this
feature is useful in counselling children with this disorder
and their parents. 
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Mental Health (WAIMH)

Montréal, Québec, Canada. July 26–30, 2000

The topic of the congress is Diversity: Challenges and
Opportunities in Infancy. The theme will be discussed
within the context of brain behaviour, developmental
psychopathology, culture, environmental health, caregiv-
ing, and special babies/special caregivers. This Congress is
relevant to all individuals working with preschool children
and their families. For further information please contact:
WAIMH/Secretariat, 550 Sherbrooke Street West, West
Tower, Suite 490, Montréal, Québec, Canada H3A 1B9. 
Tel: +514 398 3770; Fax +514 398 4854.
E-mail: waimh@ums1.lan.mcgill.ca
Website: http://www.mcgill.ca/mco.waimh


