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An atypical form of mucolipidosis III

P Freisinger, J C Padovani, P Maroteaux

Abstract
We report two sibs showing a very mild
form of mucolipidosis III with no clinical
signs but isolated involvement of the hip
and very mild abnormalities of the spine.
This indicates that a storage disease, in
particular mucolipidosis III, should be
considered in any case of isolated bila-
teral hip dysplasia.
The differences from other reported

atypical variants of mucolipidosis III are
discussed.
(J Med Genet 1992;29:834-6)

Mucolipidosis III is a well delineated disorder
but its clinical variability is still underesti-
mated. The typical form is relatively easy to
recognise, but the diagnosis of clinical variants
can be difficult. We report here the observa-
tions on two sibs in whom only the radiological
abnormalities of the hip allowed the diagnosis
of mucolipidosis III to be made.
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Case reports
CASE 1
Case 1, a 7 year old girl (fig 1), was referred to
the outpatient clinic for isolated limping with-
out pain, with onset a few weeks before consul-
tation. There were no abnormalities in the past
medical history. She is the second of three
children of normal, non-consanguineous par-
ents. Her older brother, 10 years old, was
normal. Her younger brother, 41 years old, is
also affected by mucolipidosis III, a diagnosis
which was made five years after this consul-
tation. The family history was otherwise nor-
mal.

Clinical examination showed no anomaly
apart from a slightly waddling gait. She is of
normal intelligence, doing very well at school.

Radiological examination of the pelvis (fig
2A) showed shallow acetabula with irregular
oblique roofs. The femoral epiphyses were
unevenly ossified and flattened. There was
coxa valga deformity of both femoral necks and
subluxation of the right femoral head.

Lateral x rays of the spine (fig 2C) showed a
slightly ovoid shape of the dorsal vertebral
bodies but within normal limits. The rest of
the skeletal survey was normal (fig 2E).

Discrete opacifications of the cornea were
found on slit lamp examination. The bone
marrow showed large, vacuolated plasmocytes,
and the peripheral blood film was normal.
Urinary excretion of acid mucopolysacchar-
ides and the activity of several hydrolases in
leucocytes were normal, whereas their serum
levels were considerably raised (table).
On account of these results the diagnosis of

mucolipidosis III was established. Cardiac

Figure I Case 1 at the age of 1O years.

sonography was normal and the patient under-
went bilateral triple pelvic osteotomy one year
later. She was followed up regularly for five
years. Growth development was normal
(159 cm at 14 years) and clinical examination
has remained normal apart from slight muscu-
lar insufficiency of the pelvic girdle since the
operation.

CASE 2
Case 2 is the younger brother of the first
patient. He presented to the outpatient clinic
at the age of 91 years with difficulty in walking,
accompanied by pains in the knees at the end
of the day.
Apart from a cleft palate there was no abnor-

mality in his past medical history. Clinical
examination showed a patient of normal height
(137 cm) with a slightly stiff, waddling gait.
There was a discrete left paravertebral lumbar
gibbous. No restriction of joint mobility could
be found apart from moderate limitation of
abduction and external rotation of the hip. The
rest of the examination was normal.
X rays of the pelvis (fig 2B) showed an

oblique acetabular roof with irregular con-
tours. The femoral heads were flattened and
irregular and there was bilateral coxa valga but
no subluxation. Lateral x rays of the spine (fig
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Figure 2(A) Pelvis of case 1 at the age of 7 years. Note the flattened femoral head, the broadfemoral neck, and
coxa valga deformity. (B) Pelvis of case 2. The lesions are very similar to those of case 1. (C) Lumbar spine of case
I at the age of 7 years. Besides a slightly ovoid shape of D12 the image is strictly normal. (D) Lumbar spine of case
2. Note the protrusion of the central part of the vertebral bodies, a slight reduction of the posterior part of the
vertebral body, and the central depression of Ll-L4. (E) Hand of case 1 showing no anomaly. (F) Hand of case 2
showing no anomaly.

Serum assays of lysosomal enzymes

Case 1 Case 2 Controls

Hexosaminidase A 368 50-150
Hexosaminidase A+B 5-900 2-581 350-1315
Arysulphatase A 210 230 2-8

a-glucosaminidase 110 129 10-50
Arysulphatase B 120 158 3-10
0-glucuronidase 387 5-15

a-fucosidase 1-877 1-680 100-830
a-mannosidase 2-360 1-284 10-20
,B mannosidase 860 180-600

2D) showed moderate protrusion of the central
part of the vertebral bodies in the lumbar spine
and a slight reduction of the posterior portion
of the lower dorsal vertebral bodies, which
were slightly irregular with a discrete central
depression. The rest of the radiological exami-
nation was normal (fig 2F).
On account of the family history mucolipi-

dosis III was suspected. The diagnosis was

confirmed by the raised multiple lysosomal
enzymes in the patients' serum (table).

Discussion
Mucolipidosis III, first described in 1966 as
pseudopolydystrophy by Maroteaux and
Lamy,' is an autosomal recessively inherited
lysosomal storage disease resulting from defi-
ciency of the enzyme UDP-N-acetylglucos-
amine, lysosomal protein precursor N-acetyl-
glucosamine 1-phosphotransferase.23 The
typical form of mucolipidosis III is character-
ised by short stature, mild facial dysmorphism,
flexion deformity of the fingers, and limited
joint mobility. Mild mental retardation is fre-
quent. Corneal opacities can be seen on slit
lamp examination. The first symptoms usually
appear at 2 to 4 years of age and progress
slowly. At the end of the second decade the
condition seems to stabilise.

Radiological examination shows typical ab-
normalities including a combination of severe
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pelvic and unusual vertebral changes which
are thought to be specific for mucolipidosis
III, as well as abnormalities of the tubular
bones. These signs have also been reported as
'dysostosis multiplex'.4 The changes in the
pelvis consist of flaring of the iliac wings,
constriction of the iliac bodies, and oblique
acetabular roofs.
The vertebral bodies are moderately flat-

tened and present a roughly ovoid contour
with underdevelopment of their posterior
parts in the dorsal spine and hypoplasia of
their anterior third in the lumbar spine. Their
endplates are frequently irregular. Scoliosis
can be found as a consequence of the vertebral
abnormalities.
The tubular bones are shortened and wide.

The most striking changes are seen in the
proximal femur with a small, flattened, and
irregular epiphysis, coxa valga deformity of the
neck, and subluxation. Bone age can be
retarded. The clinical diagnosis is confirmed
by normal urinary excretion of acid mucopoly-
saccharides, vacuolated plasmocytes in the
bone marrow, normal activity of multiple lyso-
somal enzymes in white blood cells and a
marked rise of these enzymes in serum.'5
The patients described here suffer from a

very mild form of mucolipidosis III with late
onset of walking difficulties and none of the
above mentioned typical clinical signs. The
diagnostic clue for mucolipidosis III came
exclusively from the radiological investigations
of the hip. The dysplastic proximal femur with
a large neck and a flattened head, coxa valga
deformity, and subluxation of the femoral
head on one side were the only anomalies,
which raised the possibility of a storage dis-
order, in particular mucolipidosis III. The
laboratory findings confirmed the diagnosis of
the latter. This underlines the importance of
biochemical investigations in the diagnosis of
mucolipidosis III as has already been pointed
out by Kelly et al.5 Atypical forms of mucolipi-
dosis illustrating the clinical variability have
been previously documented. Lamy and Mar-
oteaux6 reported two brothers with a peculiar
form of spondyloepiphyseal dysplasia. These
patients did not present the features of the
typical form of mucolipidosis III, particularly
on clinical examination, described by the same
authors.' Several years later biochemical in-
vestigations led to the diagnosis ofmucolipido-
sis III.

Kelly et a15 reported several cases with
moderate clinical signs and the radiological
evaluation of one of these patients (no 5) by
Melhem et all, showed particularly mild but
generalised abnormalities.
A distinction of classical, mild, and severe

forms of mucolipidosis III has been proposed.8
Patients with the mild form have normal intel-
ligence, no pronounced facial dysmorphism,

normal hands and mild dysostosis multiplex.
However, reviewing published reports, we
could not find another cause of biochemically
proven mucolipidosis III without typical clini-
cal signs and isolated involvement of the hip.
The clinical variability could be explained by
the genetic heterogeneity of mucolipidosis III,
which was illustrated by complementation
studies showing the existence of three genetic-
ally distinct subgroups.9 This heterogeneity
has been confirmed by showing that the mu-
tant enzymes in distinct complementation
groups differed from each other by different
biochemical parameters.'0 However, no corre-
lation could be established between genetic
heterogeneity and clinical phenotype.
There is also variability in the expression of

the same genotype, as the differences in the
changes in our two patients and in two affected
sibs reported by Melhem et all show. This
wide phenotypic variability is well known in
other lysosomal storage diseases. For example,
in mucopolysaccharidosis I, clinical and radio-
logical data of Hurler's disease are very dif-
ferent from the Scheie type. In the latter, the
evolution is compatible with long survival
without severe disorder of skeletal growth.
The cases reported here of biochemically

proven mucolipidosis III without typical clini-
cal signs and few radiological features indicate
that mild forms could be missed. It is import-
ant to avoid confusion with other disorders
which have a better prognosis and do not
require the same clinical surveillance as muco-
lipidosis III.

In the case of hip dysplasia with coxa valga,
a relatively large neck, flattening, and subluxa-
tion of the femoral head, simple screening is
necessary in order to eliminate mucolipidosis
III, either by slit lamp examination or by assay
of serum hexosaminidase or other hydrolases.
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