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Figure 24—Normal curves for centile spans adapted from Provis and Ellis (1955). Measurements in 46

achondroplastic and 16 hypochondroplastic patients. Figure 25—Normal curves of measurements from head to

pubis and from pubis to heel adapted from Tanner, Whitehouse and Takaishi (1966) and McKusick (1972).

Twenty-five measurements in achondroplasia and nine in hypochondroplasia. The trunk of most achondroplastic

and hypochondroplastic patients is of almost normal length, though only two achondroplastic and one

hypochondroplastic patients were above the mean value, and six achondroplastic and three hypochondroplastic
patients were more than three standard deviations below the mean.

paraesthesia only); moderate (persistent pain, paraes-
thesia or weakness); or severe (paralysis). Only three
achondroplastic patients (11 per cent) were free of
symptoms, nine (33 per cent) had mild symptoms, 12
(44 per cent) moderate, and three, aged 10, 10 and 13
(11 per cent) had severe symptoms. One of the three
developed paralysis of the lower limbs between the ages
of 10 and 11, and after investigation for spinal stenosis,
recovered spontaneously with rest. The second patient
developed severe backache between the ages of 10 and
11 with persistent paraesthesiae and weakness of the
right leg. The back and leg pain occurred after walking
only 10 yards and was relieved by rest. She had no
treatment at this stage, but at the age of 18 and again at
19 years of age decompression was carried out. This was
not successful and at the age of 24 she is confined to a
wheel chair. The third patient developed severe
symptoms of spinal stenosis between the ages of 13 and
14 years. Decompression was successful and at 16 he
remains free of symptoms.

Eight of the 12 hypochondroplastic patients were
free of symptoms, three had mild and only one had
moderate symptoms. None had ever had a neurological
problem. Symptoms in the upper limb were unusual and
minimal in both achondroplasia and hypochondroplasia.

It was hoped that measurements of radiographs of
the lumbar spinal canal as described by Jones and
Thomson (1968) would correlate with the symptoms of
spinal stenosis, but the measurements were difficult to
make, particularly on the lateral view, and the trefoil
shape of the spinal canal in some individuals must also
make for inaccuracy (Eisenstein 1980). The ratio of
distances between the pedicles at the first and the fourth
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lumbar vertebrae is shown in Figure 26. The wide range
found in achondroplastic patients contrasts markedly
with hypochondroplasia and normal controls, although
again, no correlation with the severity of symptoms of
spinal stenosis could be found. The more helpful
warning sign of potential neurological complication was
a narrowed lumbar canal together with a persistent
thoracolumbar kyphos. There were five patients over
the age of 10 years who had a residual lumbar kyphos
with wedged vertebrae. Two of them were free of
symptoms at 11 and 13 years (with L1 to L4 ratios of
1.40 and 1.06). One had moderately severe symptoms
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Ratio of interpedicular distances at L1 and L4.

Fifty-four measurements in achondroplasia, 27 in

hypochondroplasia, and 78 controls. The ratio shows

little variation with age. Hypochondroplasia overlaps

with both achondroplasia and controls. Ratios in

achondroplasia have a wide range compared with those
in hypochondroplasia and in normal controls.
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(L1 to L4 ratio 1.40), and the remaining two had serious
neurological problems (L1 to L4 ratios 1.59 and 1.30).
In the presence of a persistent lumbar kyphos,
complications are more likely if the interpedicular
narrowing is severe, perhaps with an L1 to L4 ratio of
1.3 or more. It seems to be unusual for either kyphos or
narrowing by itself to lead to neurological complica-
tions. Only one patient without a persistent lumbar
kyphos had serious neurological problems, and he had
the highest L1 to L4 ratio found, at 1.79. His symptoms
settled with rest, but he is still only 15 years old.

DISCUSSION

It seems likely that achondroplasia and hypochondro-
plasia are two separate conditions, each exhibiting
clinical and radiographic variation. Hypochondroplasia
at its most severe overlaps with achondroplasia, and at
its least severe with normality. The clinical diagnosis of
hypochondroplasia is made on short stature with
disproportionately short limbs compared with the trunk.
There is no invariable clinical or radiological feature
which will distinguish hypochondroplasia from achon-
droplasia and the only firm evidence for delineation into
separate conditions is genetic. The survey confirmed the
likelihood of autosomal dominant inheritance.
Although most patients were new mutants, when there
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was an affected first-degree relative he was always of the
same type as the index patient. No achondroplastic
patient was related to a hypochondroplastic family or
vice versa.

Orthopaedic complications in achondroplasia
include persistent kyphos (19 per cent of those over 10
years of age), scoliosis (seven per cent of those over 10
years), and genu varum (15 per cent). Hypochondro-
plastic patients rarely had problems, other than genu
varum in eight per cent. No good correlation could be
found between measurement of radiographs of the
lumbar spinal canal and the severity of symptoms.
Measurement by ultrasound, as described by Porter,
Wicks and Ottewell (1978) would be of interest.
However, it was found that the ratio of interpedicular
distances at the first and at the fourth lumbar vertebrae
was of some value. Those patients showing a high ratio
(marked narrowing at L4) who also had a residual
kyphos and wedging of lumbar vertebrae were more at
risk of developing neurological complications than those
with only one of these signs. If there is already severe
narrowing of the lumbar canal, then any further
reduction in its diameter is clearly dangerous, and this
could be produced by kyphosis, scoliosis, a prolapsed
intervertebral disc (not seen in this series) or by any
other space-occupying lesion.

We are very grateful to the paediatricians and orthopaedic surgeons at the following hospitals for allowing access to records and facilities to
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Hospital, London; Rowley Bristow Orthopaedic Hospital. Pyrford; Harlow Wood Orthopaedic Hospital, Mansfield: The Robert Jones and
Agnes Hunt Orthopaedic Hospital, Oswestry; Doncaster Royal Infirmary; and the Western Infirmary, Glasgow. This work would not have been
possible without grants from the National Fund for Research into Crippling Diseases and from the St Thomas' Hospital Endowments (Research)
Committee. to whom grateful acknowledgement is made.
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