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The Baller-Gerold syndrome

L Van Maldergem, A Verloes, L Lejeune, Y Gillerot

Abstract
A case of severe craniosynostosis-radial
aplasia (Baller-Gerold) syndrome is de-
scribed in a newborn male, following a
pregnancy complicated by polyhydram-
nios and intrauterine growth retard-
ation. Death occurred after two hours
owing to a prolonged apnoeic spell. Ex-
tensive agenesis of the frontal and
parietal bones, resulting in a very large
fontanelle, in addition to coronal bilat-
eral craniosynostosis was observed at
necropsy. There was also bilateral radial
agenesis, oligodactyly of the hands and
feet, a midline facial angioma, and a
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Figure 1 General appearance of the proband (left) and his skeletal abnormalities
(right). The limizlts of the anterior fontanelle are drawn. Note the short neck, club
hands, phocomielia, oligodactyly, small, bowed u1nae, and absent radii'

grandmothers, bearing the same name, origin-
ated from the same small village and called
each other 'cousin'. The pregnancy was
uneventful until 7 months of gestation when
intrauterine growth retardation (IUGR) was
first detected on echography. Fetal weight cal-
culated from abdominal measurement and
femur length decreased from the 50th to the
3rd centile. At 8 months, major malformations
of the cranial vault could be seen. The limbs
could not be visualised clearly because of the
lack of amniotic fluid owing to advanced gesta-
tional age. Diabetes mellitus screening tests
were negative. Birth occurred at 37 weeks with
breech presentation. The baby weighed
2250 g, length 43 cm, and head circumference
35 cm. Apgar score were 10 and 7 at one and
five minutes. A severe malformation complex
was obvious and included the following: turri-
cephaly, short neck, shortening of the upper
limbs, club hands and feet, and oligodactyly
(fig 1). The baby became rapidly hypotonic,
then cyanotic, and died despite attempts at
resuscitation. Necropsy was performed four
hours after death. The facial appearance was
striking because of marked turricephaly, a
large forehead, midfacial hypoplasia with a
small nose covered by a midline angioma,
anteverted nostrils, long upper lip where the
angioma expanded, a very small mouth with a
thin vermilion border, high arched palate
without cleft, and slight retrognathia (fig 2).
The ears were low set and posteriorly rotated.
There was a partial agenesis of the cranial vault
with the fontanelle wide open from the occiput
to the supraorbital ridges (fig 3). Moderate
micropolygyria of the deformed brain was
noted. The neck was short and the nipples
widely spaced. There was clinically evident
bilateral radial agenesis and absence of the
thumbs with shortening of the distal and
middle phalanges. The anus was anteriorly
placed at the posterior limit of the scrotum
(fig 4). No cardiac abnormality was found.
Microscopically, there was a slight overdeve-
lopment of the endocrine pancreas. Otherwise,
histological examination of all other organs
was unremarkable. Karyotype was 46,XY (G
and R banding) on peripheral lymphocytes
and cultured skin fibroblasts.

Discussion
The Baller-Gerold syndrome, an autosomal
recessive craniosynostosis complex associated
with agenesis or severe hypoplasia of the
radius, has been previously described 12
times. 1-10 The phenotype has been outlined in a
recent review by Cohen" and includes growth
deficiency, sudden infant death syndrome
(neonatal death occurred in our case), a pecu-
liar facial appearance with malformed (5/11)
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Figure 2 Facial characteristics reminiscent of Apert acrocephalosyndactyly:
prominent forehead, angulated nasal root, small, upturned saddle nose, telecanthus,
and, in addition, more specific signs including nasal haemangiomata plana, small,
downturned mouth with thin vermilion border, blunt, long philtrum, and apparently
very low set, posteriorly rotated ears and attached lobes. Note also the abundant
posterior subcutaneous fat of the short neck in profile.

and low set (2/1 1) ears, prominent nasal bridge
(3/11), epicanthus (3/11), a midline capillary
haemangioma (3/9), and micrognathia (2/12),
all of which were present in our case apart
from epicanthus. Other occasionally (3/12) de-
scribed facial features (cleft palate, bifid uvula,
high arched palate, and prominent mandible)
were absent. Other systems involved are
cardiac (VSD, patent ductus arteriosus, supra-
valvular aortic stenosis), renal (ectopia), anal
(imperforate anus, anterior position, perineal
fistula), and skeletal (joint limitations, rib
fusion and flat vertebrae, absent middle pha-
lanx). It is worth noting that cardiac mal-
formations were absent in our patient but the
midline angioma and the anteriorly displaced
anus were present. In addition, together with
severe craniosynostosis, a lack of coalescence

Figure 3 Incomplete formation of the cranial vault cannot be seen on the radiographs.
However, brachyturricephaly and midfacial hypoplasia are evident, pointing to
craniosynostosis. The coronal sutures appear open and a lacunar appearance
('Luickenschadl') is noted in occipital regions.

Figure 4 The anus is anteriorly displaced at the
posterior limit of the scrotum.

of the cranial bones resulted in what have been
called 'large fontanelles' in previously reported
cases but was, in our case, virtually agenesis of
the largest part of the cranial vault. The
probable consanguinity of the parents rein-
forces evidence for autosomal recessive in-
heritance in the Baller-Gerold syndrome.
The necropsy findings were non-specific

except for moderate polymicrogyria, which has
also been mentioned in one of the three nec-
ropsy cases reported so far. Abundant extra-
medullary erythropoiesis, as seen in fetomater-
nal incompatibility, was present in the liver in
one case, but does not provide any explanation
for the sudden death which has been recorded
in three cases out of 12. The hypertrophy of
the islets of Langerhans is also interesting in
that it raises the question of a possible hypo-
glycaemic attack soon after birth. One interest-
ing point stated in the case of Huson et al is
the premature separation of the centromeres
observed on cytogenetic analysis, pointing to a
possible overlap between Baller-Gerold and
Roberts SC-phocomelia syndromes. This was
not present in our case. However, C banding,
which is the method of choice to express this
anomaly, was not performed in our case.

In conclusion, this case report confirms the
Baller-Gerold or craniosynostosis-radial apla-
sia syndrome as a recognisable multiple con-
genital anomaly syndrome and further delin-
eates the facial appearance and associated
malformations. It brings the number of peri-
natal deaths to four out of 12, thus suggesting
lethality, possibly linked to impairment of
glucose homeostasis. Further studies are
required, particularly insulin assessment and
glucose tolerance tests, to investigate this
hypothesis. Prenatal diagnosis rests on echo-
graphic detection of cranial and limb mal-
formations during the second trimester.
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