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Familial calcification of the basal ganglia with
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SUMMARY Two related infants with microcephaly, spastic quadriplegia, and profound retarda-
tion are reported. Both showed extensive bilateral symmetrical calcification of the basal ganglia
with cerebrospinal fluid pleocytosis.

The differential diagnosis of intracranial calcifica-
tion in a microcephalic retarded infant includes both
environmental and genetic causes so that the provi-
sion of a recurrence risk in an isolated case may pose
a difficult problem. A cerebrospinal fluid pleocyto-
sis might well suggest an infectious aetiology.
The purpose of this paper is to report two related

infants who presented in this way and to draw
attention to an inherited disorder recently delineated
by Aicardi and Gouti6res,' in which calcification of
the basal ganglia is associated with microcephaly,
persistent cerebrospinal fluid lymphocytosis, and
progressive cerebral atrophy. The cases described
here provide further support for autosomal recessive
inheritance in this condition.

Case reports

CASE 1
This case (111.13, fig 1) was the first child of healthy
consanguineous Muslim parents. He was born at 38
weeks by normal delivery after an uneventful drug
free pregnancy. Apgar scores were 8 at one minute
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FIG 1 Family pedigree.
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and 9 at five minutes. Birth weight was 1-87 kg and
head circumference 29-6 cm.

Convulsive activity was noted on the second day
and continued throughout life, showing a poor
response to anticonvulsants. By the age of 2 months
he was noted to be hypertonic with nystagmus and
poor head growth. At 8 months abnormal findings
included severe developmental delay, microcephaly
(OFC=38-5 cm), spastic quadriplegia, nystagmus
with normal fundi, and little if any visual awareness.
The infant died in an almost vegetative state at the
age of 9 months in severe congestive cardiac failure,
previous investigations having shown a large patent
ductus arteriosus. Permission for necropsy was not
granted.
Normal investigations included a congenital infec-

tion screen, urea and electrolytes, liver function
tests, blood calcium, phosphate, magnesium, and
alkaline phosphatase, and amino acids. Serial cere-
brospinal fluid analyses revealed a persistent
lymphocytic pleocytosis as indicated in the table. No
organisms were detected and culture was invariably
negative for both bacteria and viruses.
A skull x-ray at 4 weeks showed no intracranial

calcification. However, a CT scan at 6 months
showed bilateral calcification in the thalami and
basal ganglia along with dilatation of the ventricular
system and Sylvian fissures consistent with cortical
atrophy (fig 2).

CASE 2
This 1 year old female infant (III.9, fig 1) was the
second child of healthy unrelated Muslim parents.
She was born at 37 weeks by Caesarean section
because of breech presentation. The pregnancy was
uneventful and drug free. Growth parameters at
birth were weight 2-4 kg and head circumference
30-5 cm.
No major problems were noted until the age of 9
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IABLE Cerebrospinal fluid changes in c-ases I acnd 2.

Prote('in (gil) (iltucose (mtmoil Red cells (x (J'O/) White cells

(x lo h1lt % polymorphs 'Y. lYmphocYtes

Case
Age 2 days I15 2 9 2150 5

2 wccks 1 7 25 10 89 20 8(
4 wccks 1-5 26 0 25 10 9(
7 weeks 1 6 30 () 55 35 65

Case 2
9 weeks 0)3 1.9 5 34 6 94

l congenital infection screen, liver function tests,
blood ammonia, amino acids, chromosomes, and
ERG. A VER at the age of 8 months showed a very
simple wave form with delay in the major positive
peak. No vacuolated lymphocytes were seen in
peripheral blood. Serum calcium was marginally
raised on two occasions between 2 and 4 months
with corrected values of 2-63 and 2-66 mmol/l (NR

/~ -_2-1 to 2-6). On other occasions normal results were
obtained. Alkaline phosphatase and parathormone
assays were normal.

-- i At 9 weeks cerebrospinal fluid showed a lym-
phocytosis (table) with no organisms on either direct
examination or culture. Skull x-ray at 9 weeks
showed bilateral calcification in the basal ganglia
which was confirmed by ultrasonography (fig 3). A
CT scan at 3 months showed changes identical to
those observed in case 1 (fig 4).

FAMILY HISTORY
The family pedigree (fig 1) shows that cases 1 and 2
are related and that the parents of case 1 are

FIG 2 CTscan ofcase 1 showing bilateral intrathalamic consanguineous. The extended family pedigree re-
calcification (arrowed), ventricular dilatation, and widening veals several other instances of consanguinity
of the Sylvian fissures.

weeks when she was found to be jittery and failing to
thrive with generalised hypertonia. Subsequent de-
velopmental progress has been grossly impaired to X _ _
the extent that she has never smiled or been
observed to maintain eye to eye contact. The
jitteriness has persisted although no actual convul- _
sions have been witnessed.

Examination at the age of 8 months revealed
microcephaly (OFC=39 cm), fine horizontal nystag-
mus with normal fundi, spastic quadriplegia, and
persisting primitive reflexes. No abnormal pig-
mentation, hepatosplenomegaly, or dysmorphic fea-
tures were noted. On recent assessment at 11
months the child was severely globally retarded and
unresponsive to external stimuli with very limited FIG Coronal ultrasound scan of case 2 showing increased
visual attention. echodensity in both thalami (arrowed) resulting from

Investigations giving normal results included a localised calcification. The lateral ventricles are dilated.
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FIG 4 CTscan of case 2 confirming the presence of
extensive bilateral basal ganglia calcification.

although the parents of case 2 are believed to be
unrelated.
The sibs and parents of these cases have been

examined and found to be normal. All have normal
blood calcium and phosphate levels with no evi-

dence of intracranial calcification on skull x-ray other
than pineal calcification in the parents of case 1.

Discussion

The two infants we have described have an identical
condition characterised by increasing microcephaly,
progressive spastic quadriplegia, failure to achieve
any developmental milestones, jitteriness or frank
convulsions, cerebrospinal fluid pleocytosis, and
calcification of the basal ganglia with brain atrophy.
No infective or consistent biochemical abnormality
has been detected. The fact that these children are

related and that one child has consanguineous

parents indicates that they are likely to have an

autosomal recessive disorder.
There is evidence for the existence of several

different forms of familial calcification of the basal
ganglia which can be summarised as follows. Even
within these subgroups heterogeneity is apparent.
(1) Autosomal dominant, late onset.>7 This entity

presents during or after the fourth decade.
Clinical abnormalities may include pyramidal,
extrapyramidal, and cerebellar disturbance as

well as convulsions and impaired intellectual
function. Progression is slow.

(2) Autosomal recessive, late onset.'"' The clinical
features are very similar to those of the auto-
somal dominant form, with particular involve-
ment of the extrapyramidal and cerebellar
systems. This condition may be a variant of
pseudohypoparathyroidism without dysmor-
phism.

(3) Autosomal recessive, early onset and slowly
progressive.' (family 1) This form presents in the
second or third year and leads to severe mental
retardation, emaciation, and spastic quadriple-
gia by the age of 20 years.

(4) Autosomal recessive, non-progressive.'2 In this
condition calcification of the basal ganglia is
associated with non-progressive mental retarda-
tion, steatorrhoea, and episodic pseudo-
obstruction which may prove fatal.

(5) Autosomal recessive, early onset and rapidly
progressive. 11 (f mil' 2) 13 [4 This form presents
in the first few weeks or months of life with
convulsions and microcephaly leading to spastic
quadriplegia, cortical blindness, profound men-
tal retardation with emaciation, and death
within a few years. Other findings may include
nystagmus,114 optic atrophy," 14 retinal
changes," 13 and glaucoma.'

Intracranial calcification may also occur in several
inherited dysmorphic syndromes including the
cerebro-oculo-facial syndrome (COFS), Cockayne's
syndrome, and pseudohypoparathyroidism. The
term 'Fahr's disease' is sometimes used in the
context of non-arteriosclerotic calcification of the
cerebral vessels, also known as idiopathic familial
cerebrovascular ferrocalcinosis. 15 Fahr's original
report1 was of idiopathic calcification of the cere-
bral vessels in a 50 year old man, and since this was
an isolated case it seems inappropriate to use the
eponymous 'Fahr's disease' when discussing any or
all of the aforementioned genetic disorders.
The disorder in the cases we have described

appears identical to that documented by Aicardi and
Gouti&res' in eight children from five families. Their
illness was characterised by persistent cerebrospinal
fluid pleocytosis, primarily a lymphocytosis, and
raised cerebrospinal fluid protein. Similar cerebro-
spinal fluid changes were noted in the sibs reported
by Babbitt et al. If the patients in these two reports
are included with our own, this gives a total of 13
affected children (eight boys and five girls) from
seven families with definite parental consanguinity
in four instances. Consequently autosomal recessive
inheritance is very probable. We suspect that the
congenital heart disease in our case 1 is coincidental
since this has not been described in other cases.

159

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.23.2.157 on 1 A
pril 1986. D

ow
nloaded from

 

http://jmg.bmj.com/


L Mehta, J Q Trounce, J R Moore, and I D Young

Attention has been drawn to the difficulty of
assessing the recurrence risk when dealing with an
isolated case of microcephaly and intracranial
calcification.'7 The presence of a pleocytosis in the
cerebrospinal fluid might well suggest a non-genetic
inflammatory aetiology, so that this severe autosom-
al recessive form of calcification of the basal ganglia
is likely to provide a serious trap for the unwary
genetic counsellor.

The authors are grateful to Drs L A Comley and M I
Levene for providing details of cases 1 and 2
respectively, to Dr N Messios for reviewing the CT
scans, and to Mrs Susan Kenney for typing the
manuscript.
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