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Abstract. Achondroplasia is the most common skeletal dysplasia and is caused by defective fibroblast
growth factor receptor (FGFR) 3 in endochondral chondrocytes. Children with achondroplasia may have
high cervical myelopathy due to stenosis of the craniocervical junction and an increased risk of sudden
death. We report a female patient with achondroplasia who required surgical decompression at the age of
13 mo. The female patient was diagnosed with achondroplasia clinically, radiologically and genetically
shortly after birth. The newborn period was uneventful. She developed head control at the age of 6 mo, but
she could not sit by the age of 12 mo. At the age of 8 mo, her parents noticed her eyes did not close and a
diagnosis of left peripheral nerve palsy was made. Occasional hyperextension of the trunk was observed.
There was also minimal asymmetry of voluntary leg movement and bilateral ankle clonus. By these
findings craniocervical junction compression was strongly suspected. MRI examination revealed
compression at the craniocervical junction by the occipital bone and myleomalacia. The patient underwent
suboccipital decompressive surgery at the age of 13 mo. Recovery after surgery was uneventful, and
although her left facial nerve palsy did not improve, gross motor function had improved by the age of 2 yr.
The patient is now cognitive and neurologically normal at the age of 3 yr. Infants with achondroplasia are
at risk of lethal sequelae of craniocervical junction abnormalities, so careful neurological assessment and
early MRI examination is recommended.
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Introduction

Achondroplasia is the most common skeletal
dysplasia and is caused by defective fibroblast
growth factor receptor (FGFR) 3 in endochondral
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chondrocytes (1). A variety of skeletal
malformations are observed and generally
diagnosed at birth. Generalized spinal stenosis
with spinal cord compression occurs, often
requiring surgical decompression (2, 3). The
anatomical stenosis at the craniocervical junction
and upper cervical vertebral canal results in
cervical cord or brainstem compression and may
be accompanied by edema, gliosis, cystic
myelomalacia and syringomyelic cavities (2-4).



40 Takezaki et al.

Vol.12 / No.1

Fig. 1 Pre-operative saggital MRI (T1-weighted) at 12 mo of age showing compression at the cranio cervical

junction. Arrows indicate myelomalacia.

Clinically, upper cervical myelopathy may
manifest with recurrent apnea, extreme muscular
hypotonia, developmental delay, and spastic
diplegia with increased reflexes (2-4). Especially,
interference with the respiratory control centers
creates a risk of sudden death in early life (4-9).

Here we report the case of one female patient
with achondroplasia who had cervicomedullay-
junction compression and required craniocervical
decompression surgery.

Case Report

The female patient was born by vaginal
delivery following an uncomplicated pregnancy.
Achondroplasia was diagnosed clinically and
radiologically shortly after birth. Gene analysis of
FGFR 3 identified a hot spot mutation (G380R).
The newborn period was uneventful. She
developed head control at the age of 6 mo,
corresponding to motor development expected for
a child with achondroplasia (10). At the age of 8
mo, her parents noticed that her left eye did not
close and the left labial angle did not depress. She
was diagnosed as having left peripheral facial

nerve palsy at this time. By the age of 12 mo she
had gross motor delays beyond those expected for
a child with achondroplasia (10), and had not
developed independent sitting. Occasional
arching and hyperextension of the trunk was
observed. There was also minimal asymmetry of
voluntary leg movement and bilateral ankle clonus
at this time. By these findings craniocervical
junction compression was strongly suspected.
Saggital T1-weighted MRI showed compression at
the cranio-cervical junction (Fig. 1) and there was
an increased signal intensity of the spinal cord,
indicating myleomalacia (T2-weighted). There
had been no history of apnea and cyanosis since
birth. Given these findings, the patient underwent
suboccipital decompressive surgery at the age of 13
mo. Postoperative MRI (T2-weighted) showed no
further constriction, but myelomalacia remained
(Fig. 2). The patient’s recovery was uneventful,
and she had rapid resolution of hyperextension.
While her facial nerve palsy did not improve, gross
motor development accelerated with completely
normal milestones by the age of 3 yr. She now
shows normal motor and mental development. No
hearing abnormality is present.
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Fig. 2 Postoperative saggital MRI (T2-weighted) showing no further compression. An area of high signal
intensity indicating myelomalacia remained (arrows).

Discussion

In our patient with achondroplasia MRI
examination revealed cervicomedullay
compression and myelomalacia. It is known that
infants with achondroplasia are at risk of cervical
cord compression (2-4). Reported neurological
symptoms in these conditions include
quadriparesis, paraparesis, feeding problem
dysphasia, poor head control, hypotonia, and
delayed motor developmental milestones (2-4).
Especially, apneic spells may cause sudden death
(4-9). Hecht et al. (7) calculated a 7.5% risk of
dying suddenly during the 1st year and a 2.5% risk
between the ages of 1 to 4 yr in patients with
achondroplasia. Boor et al. (9) reported that 13 out
of 30 patients with achondroplasia showed signs of
myelomalacia on MRI examination. Pauli et al. (4)
also reported that by MRI examination 5 out of 53
patients with severe craniocervical junction
compression required surgical decompression and
all children operated on showed marked
improvement of neurological function and
respiratory problems. Furthermore, Aryanpur et
al. (3) reported that early neurological suboccipital

surgical decompression brought about a dramatic
and sustained improvement in neurological and
respiratory function in 15 patients with
achondroplasia. Our patient did not show
respiratory problems, however she showed
delayed motor development and neurological
problems. After decompression surgery, her
neurological symptoms disappeared and her
motor development accelerated. Therefore the
surgery is considered to have been effective.
Accordingly, MRI examination of
cervicomedullary junction should be performed if
infants with achondroplasia reveal developmental
delay, neurological and/or respiratory symptoms.
The patient also showed left peripheral nerve
palsy. Since this did not improve after surgery,
nerve palsy was not due to stenosis of the foramen
magnum. Instead, craniofacial bone deformity
may be the cause of the peripheral nerve palsy. The
exactincidence of nerve palsy in achondroplasia is
not known. Pauli et al. (4) reported one patient
with left vocal cord paralysis in 10 achondroplasia
patients. Ryken et al. (11) also described one
patient with abducens nerve palsy in 6
achondroplasia patients. Therefore, cranial nerve
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abnormality should be carefully evaluated.

In conclusion surgical intervention in

achondroplasia can be life and health saving.
Careful neurological assessments are required if
craniocervical junction compression is suspected,
and early MRI examination is recommended.
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