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Recessive metaphyseal dysplasia without hypotrichosis.
A syndrome clinically distinct from McKusick
cartilage-hair hypoplasia

Alain Verloes, Gerald E Pierard, Martine Le Merrer, Pierre Maroteaux

Abstract
Among children with recessive metaphyseal
dysplasia involving the knees and extremities, two
types can be distinguished. In true cartilage-hair
hypoplasia, as described by McKusick, many
patients show clinical hair involvement and variable
immunodeficiency. We present a series of six
patients with the same radiological changes, but
without apparent hypotrichosis. We suggest that
they should be considered as having a variant form
of cartilage-hair hypoplasia, with a clinicaily
distinct phenotype, which could be as common as
'true' cartilage-hair hypoplasia among non-Amish
populations. Microscopic examination of the hair
may show reduction in the diameter of the hair
shaft. This form of metaphyseal dysplasia may
result from allelic heterogeneity.

In the early 1960s, one of us described five children
with a metaphyseal chondrodysplasia mainly affecting
the bones of the extremities, but sparing the femoral
necks, under the name 'forme partielle de la dyso-
stose metaphysaire'.' Two cases had fine, sparse hair
together with the typical metaphyseal changes. They
were obviously affected with the metaphyseal dysplasia
described two years later by McKusick as 'cartilage-
hair hypoplasia' (CHH).2 However, our first three
cases (a boy and his two sisters) had perfectly normal

hair (fig 1), although their bone dysplasia was exactly
the same as in CHH.

Since that time, we have had the opportunity to
investigate seven other children with a CHH-like
bone dysplasia without any clinical hair involvement.
We report here three of them, of whom two are sibs.

Case reports
CASE 1
This boy was born at term to non-consanguineous
parents originating from the same village. His father
was 26 and his mother 22 years old. Birth weight was
3830 g, length 48 cm. His height fell to less than 2 SD
by 2½12 years, and less than 3 SD at 8½/2 years.
When we first saw him at the age of 10 years 11
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Figure I Unpublished picture ofthe original patient of
Maroteaux et al' at 10years. Slight varus deformity ofthe legs
and normal dark hair.
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Figure 2 Case I at 8'/z years showing dark, thick hair.

months, he was 122 5 cm tall and weighed 30-5 kg.
He had obvious micromelia and short, stubby hands.

There was a slight varus deformity of the legs. Joint

mobility was not restricted. His hair was dark and

thick and growth was normal (fig 2). Calcium-

phosphorus balance and GH releasing tests gave

normal results.

Skull and spine radiographs were strictly normal.

Figure 3 Case I at 8½12years showing slight metaphyseal
irregularities and shortened bones.

[ he long bones were shortened, but the temoral necks
and heads were not affected. The lower femoral
metaphyses, upper and lower tibial metaphyses, and
lower radial and ulnar metaphyses were somewhat
irregular. The bones of the feet and hands were
shortened and stubby, with irregular and slightly
cupped metaphyses (fig 3). Two brothers were born
later and were unaffected.

CASE 2
This girl was born to non-consanguineous, Caucasian
parents; her father was 34 and her mother 31 years
old. Length was only 45 cm at term and at 1 year she
was 65 cm tall (-3 SD).
When we saw her at the age of 20 months, she was

73 cm tall and weighed 9-3 kg. She had slight
micromelia and varus deformities of the legs. Her
spine was straight and her hair and facies looked
normal. She had a cafe au lait spot, 2 cm wide, in the
middle of her back.

Radiographs showed shortened long bones and
severe deformation of the lower femoral metaphyses,
which were slightly enlarged, very irregular, and had
an inverted V shape (fig 4). Tibial and peroneal
metaphyses were similarly affected, as well as the
lower extremities of the ulna and cubitus. The pelvis,

Figure 4 Case 2 at 15 months. Lower metaphysis ofthefemur
and tibial metaphyses are enlarged and very irregular.
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Figure S Case 2 at 8½12years.

femoral neck, and spine were normal. The metaphyses
of the hand bones were shortened and concave.

Subsequent follow up was unremarkable. At 8
years 8 months (fig 5), she was an intelligent girl,
110-5 cm tall (-3 to -4 SD), with moderate knock
knees. Joint movements were not restricted. Meta-
physeal deformities had improved, but irregularities
were still severe in the hands, the bones ofwhich were

very short and stubby.
Examination of the hair was unremarkable under

Figure 6 Case 3 at 9years showing normal hair.

normal and polarised light, but the mean hair shaft
diameter was abnormal: 33-1 im± 11-8 (controls
79-2 ILm±24-5 between 8 and 12 years).

CASE 3
Case 3 is the older brother of case 2. He was only 46
cm long at birth. We first saw him at the age of4 years
5 months, when the diagnosis of MD was established
for his sister. At that time, he was 98 cm tall (-2 SD)
and had normal hair (fig 6). Radiological investigations
showed severe metaphyseal alterations, very similar to
those observed in his sister. The most prominent
changes concerned the lower femora, which had a
pseudoenchondromatous appearance (fig 7). The
bones of the hand were short and stubby (fig 8). We
saw him for the last time in 1988, at the age of I 112
years; he was 142 3 cm tall (mean) and weighed 40 kg.
This apparent catch up in height was the result of a
slightly premature pubertal growth spurt. The spine
and legs were not deformed, but the hands were very
short. All the metaphyseal alterations were less
striking than during previous examinations.

Examination of hair structure was unremarkable,
and the mean shaft diameter was 74-4 tm±22-4
(normal).

Discussion
These three cases, three children previously published,
and fourother unpublished cases fromour files show the
same pattern of defects. The clinical hallmarks are
stunted growth, owing to disproportionate limb
shortening, short hands and feet, and normal face and
hair. Although moderate dwarfism does exist from
birth (birth length 45 to 48 cm), diagnosis is usually
made later. Growth retardation is usually severe, but
intrafamilial variation exists, as illustrated in our cases
2 and 3.
The long bones are shortened. The distinctive

radiological features are restricted to the metaphyses
close to the knees and to the distal metaphyses of the
tibia, ulna, and cubitus. Hand bones are always
involved: they are short and stubby, and their
metaphyses look concave and irregular. The meta-
physeal irregularities are more prominent in the first
years, but they fade with time and are not apparent
after the disappearance of the growth cartilage. The
femoral necks, spine, and pelvis remain unaffected.
The metaphyses of the ribs are sometimes enlarged
and irregular.
The recurrence of this dysplasia in a sibship with

unaffected parents suggests autosomal recessive
inheritance, although parental consanguinity has not
been observed. Both sexes are equally affected: five
boys and five girls in our series.
The general build and radiological features of this

metaphyseal dysplasia suggest the diagnosis of
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Figure 7 Case 3 at 9years showing
metaphyseal irregularities ofthe knee.

Figure 8 Case 3 at 9years showing
shortness ofhand bones with metaphyseal
irregularities.

McKusick cartilage-hair hypoplasia.3 The major
difference is the apparent lack of hair involvement.
None ofour cases had sparse or fair hair. Nevertheless,

measurement of hair diameter showed a significant
reduction in one of them. However, this reduction
was less than the diameters given by McKusick et a12:
37 of 37 patients studied had a mean hair diameter
between 12 and 34 rim. None of our 10 patients had
immunodeficiency.4
Our experience is that this form of MD without

clinical hair dysplasia could be almost as common as
typical CHH in non-Amish populations. Linkage
studies are required to determine if CHH and
recessive MD are the result of defective expression of
genes at distinct loci, or manifestations of allelic
heterogeneity for the same gene.

We are very grateful to Dr P Garnier and Professor
J C Job for referring case 1 and to Dr Sorin for
referring cases 2 and 3.
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