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Lethal skeletal dysplasia owing to double
heterozygosity for achondroplasia and
spondyloepiphyseal dysplasia congenita

I D Young, N R Ruggins, J M Somers, J M Zuccollo, N Rutter

Abstract
A male infant with lethal short limbed
dwarfism is described. His father had
spondyloepiphyseal dysplasia congenita
and his mother had achondroplasia. It is
believed that the infant inherited both of
these disorders and that their combined
effects resulted in early death owing pri-
marily to severe pulmonary hypoplasia.
(J Med Genet 1992;29:831-3)

Achondroplasia and spondyloepiphyseal dys-
plasia congenita (SEDC) are well recognised
skeletal disorders with estimated incidences of
approximately 1 in 300001 and 1 in 300 0002
respectively. Both conditions usually show
autosomal dominant inheritance. This paper
presents the clinical and radiological features
in a severely dwarfed dead neonate whose
father had SEDC and mother achondroplasia.

Case report
The baby was the first child of unrelated
Caucasian parents both of whom had a skeletal
dysplasia. Ultrasonography at 16 weeks' gesta-
tion showed short limbs. By 32 weeks poly-
hydramnios was present and the chest was
noted to be very small. He was delivered by
elective Caesarean section at 38 weeks with a
birth weight of 2810 g (10th centile). His con-
dition was good at birth with Apgar scores of 7
and 9 at one and five minutes respectively.
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However, by the age of 1 hour he had de-
veloped signs of respiratory distress and
required ventilation from the age of 12 hours
onwards.
On examination he was noted to have a large

head (OFC= 39 cm, > 97th centile), with a flat
nasal bridge and short neck (fig 1). His chest
was short and narrow with a circumference of
32 cm (10th centile) and his abdomen was very
distended. All limbs showed marked rhizome-
lic shortening with short stubby fingers giving
a trident shaped hand. Each hand measured
5 cm (< - 2SD) from the distal wrist crease to
the tip of the middle finger which was 2 cm
(<-2SD) long. There were bilateral single
palmar creases. Both feet measured 6 cm
(<-2SD) and showed mild talipes equino-
varus. The palate was intact and the genitalia
were those of a normal male.
The baby's dependence on ventilation and

oxygen requirements increased culminating in
death at the age of 9 days as a result of severe
pulmonary hypoplasia. Permission was granted
for only a limited necropsy. Rib cartilage
showed normal chondrocytes separated by
homogeneous matrix with normal lacunae and
vascularity.
Radiographs confirmed the clinical findings

of a large head and very small chest (fig 2). The
long bones were very short with slightly
widened, notched metaphyses and absent epi-
physeal ossification centres at the knee, talus,
and calcaneum. The ribs were short and there
was generalised platyspondyly with normal

Figure 1 AP and lateral postmortem views of the baby.
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Figure 2 AP (A) and lateral (B) radiographs of the baby showing marked rhizomelia with large head and small chest. The metaphyses,
particularly at the knee, are notched and sloping. The iliac bones are squared with flat acetabular roofs and lateral spurs. The sacrosciatic notches
are small. All of the above are features of achondroplasia. Note also the absence of ossification at the pubis, knee, and hind foot. The interpedicular
distances in the lumbar spine are normal. Cl and C2 vertebral bodies are hypoplastic. The lateral lumbar spine (C) shows platyspondyly with a
decrease in size of the vertebral bodies distally. These are all features of SEDC.

interpedicular distances in the lumbosacral
vertebrae. The iliac bones were short and
squat and had flat acetabular roofs. Ossifica-
tion in the pubic bones was defective.
The mother of this infant had achondropla-

sia as did her father and sister. The father, the
only child of healthy unrelated parents, was
diagnosed as having SEDC at the age of 21
years by Professor C 0 Carter. At birth he had
a short trunk and limbs with bilateral talipes
equinovarus. Radiographs at that time showed
absence of epiphyseal ossification at the knees,
calcaneum, talus, and pubic bones (fig 3). He
had mild respiratory distress in the neonatal
period and underwent repair of bilateral in-
guinal herniae at the age of 4 months. He
enjoyed good general health and was active
during childhood. By 16 years, when his
height was 102 cm, he had developed a very
marked lumbar lordosis with a thoracic
kyphoscoliosis. Both hips were dislocated with
small dysplastic epiphyses and gross disorga-
nisation of both joints. His facial appearance
was normal with intact palate and he had
relatively long upper limbs with normal hands.

Discussion
The clinical and radiological findings in this
baby suggest that he inherited both of his
parents' disorders. Features of achondroplasia
were his large head, low nasal bridge, rhizome-
lia, small chest, and short hands. The notched
and sloping metaphyses together with the
squared iliac wings with acetabular spurs were
also typical of achondroplasia. Although the

interpedicular distances were normal through-
out the lumbar spine, this does not exclude a
diagnosis of achondroplasia at birth. The short
neck and trunk were more suggestive of SEDC
as was the absence of ossification at the pubis,
knee, talus, and os calcis. The 'sawn off'
appearance of the femoral necks was also typi-
cal of SEDC as was the generalised platyspon-
dyly with a decrease in size of the vertebral
bodies from LI to L5.

It is generally accepted that, in contradiction
to the original definition of dominance in clas-
sical genetics, most autosomal dominant dis-
orders are very severe in the homozygous
state.3 Homozygous achondroplasia usually re-
sults in early death as a consequence of respir-
atory insufficiency, although rare examples of
survival beyond infancy have been reported.4
The combination of achondroplasia with
hypochondroplasia has been described in a 14
year old girl with severe short stature and
profound mental retardation which may have
been secondary to several episodes of cardio-
respiratory arrest and hydrocephalus.5 In an
earlier report of this child it was concluded
that she was likely to be a genetic compound,
with achondroplasia and hypochondroplasia
being allelic, since in previously reported sub-
jects with two dominant genes there was no
suggestion of an interactive effect.6 The recent
observation that in at least some families
hypochondroplasia cosegregates with the
insulin-like growth factor 1 (IGF-1) gene on
chromosome 12q23 should facilitate rapid
confirmation or rejection of this proposed
achondroplasia/hypochondroplasia allelism.7
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(A)

(B)

Figure 3 Radiographs of the father at birth showing typical features of SEDC. The
AP radiograph of the pelvis (A) shows absence of ossification of the pubis with normal
iliac wings and sacrosciatic notches. The femoral necks are short and broad. There is
absent ossification of the talus (B) and of the distal femoral and proximal tibial
epiphyses (C). The lateral radiograph of the lumbar spine (D) illustrates the
progressive decrease in size of the lumbar vertebral bodies as shown in the son.

While it may emerge that achondroplasia
and hypochondroplasia are indeed allelic, it is
very unlikely that this applies to achondropla-
sia and SEDC. Accumulating evidence points
towards most if not all cases of SEDC being
the result of defects in type II collagen,8 the
gene for which (COL2A1) maps to chromo-
some 12q14.3. This gene has been excluded as

the mutant locus in achondroplasia.91' Thus it
appears that it is the doubly heterozygous
interaction of achondroplasia and SEDC, with
the disorders acting synergistically, which is
likely to have accounted for the very severe

lethal skeletal abnormalities in the infant de-
scribed here. This implies a recurrence risk of
1 in 4 in the event that this couple embark
upon further pregnancies and suggests that
two different disorders acting on the skeletal
system during embryogenesis and fetal life can
exert an adverse interactive effect.
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