CASE REPORT

ASSOCIATION OF SEVERE AUTOSOMAL RECESSIVE OSTEOPETROSIS
AND DANDY-WALKER SYNDROME
WITH AGENESIS OF THE CORPUS CALLOSUM
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A severe form of autosomal recessive osteopetrosis
associated with Dandy-Walker syndrome and agene-
sis of the corpus callosum is reported in a full-term
boy born to consanguineous parents. The diagnosis
was made shortly after birth. Clinical features were
cranio-facial dysmorphy, macrocephaly, hepato-
splenomegaly, severe anemia and thrombocytopenia.
Skeletal radiographsrevealed generalized increasein
bone density and abnor mal metaphyseal remodeling.
Cranial ultrasonogram and computed tomography
scan showed Dandy-Walker syndrome, agenesis of
corpus callosum and hydrocephalus. The patient
rapidly developed severe medullary deficiency and a
severe pulmonary infection. He died at the age of
2 months. This association seems extremely rare and
was not previoudly reported in the literature.
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INTRODUCTION

Autosomal recessive osteopetrosisis a very rare
skeletal disorder in the infant. The exact incidence
is not known, but is estimated to be one in 200 000
(6).The severe form of this disease is characterized
by increased skeletal mass and bone density detect-
ed shortly after birth (2, 7). Infants affected by this
disease have a very poor prognosis and mostly die
during the first year of life (2, 6, 8). Some neuro-
logic abnormalities have been noted associated
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with autosomal recessive osteopetrosis, but the
Dandy-Walker syndrome was previously not
reported in the literature. We report here one per-
sonal observation.

CASE REPORT

Walid, a boy, was born at term by spontaneous
vaginal delivery with a birthweight of 3400 g for a
height of 50 cm and a head circumference of
36 cm. His parents were consanguineous in good
health. He had a brother who died at 4 months of
age from a severe form of osteopetrosis with psy-
chomotor retardation and seizures. The pregnancy
had been uneventful, but afetal hydrocephal us was
discovered by ultrasound examination at 32 weeks
gestation. The poor prognosis of this brain abnor-
mality was discussed with the parents who refused
to arrest the pregnancy. Physical examination after
birth revedled cranio-facial dysmorphy, scapho-
cephaly, forehead convexity, hypertelorism and
abnormal eye movements. No other externa ano-
malies were noted. Skeletal radiographs showed a
generalized increase in bone density and abnormal
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Fig. 1. — a. Radiograph of the skull : increased bone density
of the base of the skull and sclerotic orbital rim. b. Radiograph
of inferior limbs: increased bone density and abnormal meta-
physeal remodeling.
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Fig. 2. — Ultrasound scan of the brain (7.5MHZ). a. coronal section through the third ventricle : agenesis of corpus callosum, absence
of septum pellucidum and dilatation of both lateral ventricles. b. sagittal section : dilatation of third ventricle and cystic dilatation of
fourth ventricle.
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metaphysal remodeling (fig. 1). Cranial ultrasound
examination revealed absence of the septum pellu-
cidum, agenesis of corpus callosum, dilatation of
both lateral ventricles and cystic dilatation of the
fourth ventricle (fig. 2). Computed tomography
(CT) scan of the brain confirmed the Dandy-Walker
syndrome with agenesis of corpus callosum and
severe hydrocephalus (fig. 3). At 19 days of age,
the patient devel oped macrocephaly, hepatospleno-
megaly, severe anemia, thrombocytopenia, hypo-
calcemia(serum calcium = 1,7 mmol / |) and severe
medullary deficiency. He died at two months of age
from a severe pulmonary infection.
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DISCUSSION

Osteopetrosis is an inherited disorder of the
skeleton caused by a defect in bone resorption by
osteoclasts and is characterized by bone sclero-
sis (7, 10). The autosomal dominant form is char-
acterized by cortical bone remodeling and exhibits
mild symptoms in adult life (3). On the contrary,
the autosomal recessive form comes with severe
symptoms in infancy, but the clinical expression
and the natural course of the disease have been
variable, even between siblings (6). Aswasthe case
in our patient, the severe form of autosomal re-
cessive osteopetrosis becomes manifest within the
first three months of life. Infants affected by this
form have a generalized increase in bone density,

Fig.3. — CT scan of the brain. a. agenesis of corpus callosum.
b. dilatation of both lateral ventricles. c. cystic dilatation of
fourth ventricle.
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abnormal bone remodeling, hepatosplenomegaly,
anemia, thrombocytopenia, rachitic lesions and
optic atrophy (2). These infants have a very poor
prognosis and mostly die during the first year of
life. There is an intermediate form of autosomal
recessive osteopetrosis which has the same symp-
toms but less severe and appearing later and 30% of
these patients can survive over 6 years (2, 6). The
etiology of osteopetrosis is unknown, except in
those patients suffering from carbonic anhydrase |1
deficiency who have a mild form of the disease (9).

Some neurologic abnormalities were reported in
the literature, but the association with Dandy-
Walker syndrome has not previously been
described. To our knowledge, thisisthe first obser-
vation of autosomal recessive osteopetrosis associ-
ated with Dandy-Walker syndrome and agenesis of
corpus callosum. This association demonstrates the
variability of the mgor findings in autosomal
recessive osteopetrosis. The review of 92 cases of
autosomal recessive osteopetrosis by Gerritsen et
al. (6), showed hydrocephalus in 4 patients and
generalized neurodegeneration in 7 infants.
Another report mentions agenesis of the corpus cal-
losum associated with osteopetrosis in 2 siblings
(8), as in our patient. Intracranial calcifications
were reported in 22 patients with osteopetrosis,
with proximal tubular acidosis and psychomotor
retardation caused by carbonic anhydrase Il defi-
ciency. These calcifications were in the gray matter
of the cortex and basal ganglia. These were not pre-
sent at birth but appeared between 2 and 5 years of
age (4, 9).

The diagnosis of autosomal recessive osteopet-
rosis is based on conventional radiography of the
skeleton which shows a generalized increase in
bone density, abnormal metaphysea remodeling
and rachitic lesions. Bone biopsy showed severe
bone resorption and myelofibrosis (2). Recently,
technetium-99 sulfur colloid scintigraphy and mag-
netic resonance were performed to determine quan-
titatively intramedullary hematopoiesis (5). How-
ever, cranial imaging by computed tomography or
magnetic resonance is necessary to detect the neu-
rodegeneration and neurologic abnormalities
which aggravate the already poor prognosis of
autosomal recessive osteopetrosis (1).
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SAMENVATTING

H. BEN HAMOUDA, M .N. SFAR, R. BRAHAM,
M. BEN SALAH, A. AYADI, H. SOUA, H. HAMZA,
M. T. SFAR. Ernstige autosomal e recessieve osteopetro-
sisin associatie met een Dandy-Walker syndroomen een
agenese van het corpus callosum.

Een dergelijk geval wordt beschreven bij een voldragen
boorling uit bloedverwante ouders. De diagnosis was
onmiddellijk duidelijk bij de geboorte. De klinische ver-
schijnselen waren : cranio-faciaal dysmorphisme, macro-
cephalie, hepatosplenomegalie, zware anemie en throm-
bocytopenie. Skelet rontgenbeelden toonden diffuse
botverdichting en abnormale metaphysaire botombouw.
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Echografie van het hoofd door de fontanel en Ct scan
van de hersenen toonden de agenesis van het corpus cal-
losum en hydrocephalie en bevestigden het syndroom
van Dandy-Walker. Het kind ontwikkelde snel tekens
van medullaire insufficientie en stierf op de leeftijd van
2 maand, door een ernstige pulmonaire infectie. De
beschreven associatie lijkt niet beschreven in de litera-
tuur.

RESUME

H. BEN HAMOUDA, M .N. SFAR, R. BRAHAM,
M. BEN SALAH, A. AYADI, H. SOUA, H. HAMZA,
M. T. SFAR. Ostéopétrose autosomique récessive sévere
associée a un syndrome de Dandy-Walker et a une
agénésie du corps calleux.
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Une forme sévére d’ ostéopétrose autosomique récessive
associée a un syndrome de Dandy-Walker et a une agé-
nésie du corps calleux est rapportée chez un nouveau-né
a terme. Ses parents sont consanguins. Le diagnostic a
été fait rapidement aprés la naissance devant une dys-
morphie cranio-faciale, une macrocéphalie, une hépato-
splénomégalie, une anémie sévére et une thrombo-
cytopénie. Les radiographies du squelette ont montré
une condensation osseuse diffuse avec des troubles du
modelage métaphysaire. L’ échographie transfontanel-
laire et la tomodensitométrie cérébrale ont montré un
syndrome de Dandy-Walker avec une agénésie du corps
calleux et une hydrocéphalie. Le patient a présenté rapi-
dement une insuffisance médullaire et est décédé al’ age
de 2 moisd’ uneinfection pulmonaire sévére. Cette asso-
ciation semble étre extrémement rare et ne semble pas
avoir été rapportée dans la littérature.



