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ABSTRACT - Background: The aim of this study is to highlight the characteristic radiographic features observed in
newborns affected by mucolipidosis type 2 (MLII).

Case Report: A preterm male neonate was admitted to the Neonatal Intensive Care Unit due to prematurity and
respiratory distress. The antenatal ultrasound revealed unspecified skeletal abnormalities and intrauterine growth
retardation. At birth, he presented with coarse facial features, gingival hyperplasia, shortening of both upper and
lower limbs, joint limitation, hip dislocation, and chest deformity. The diagnosis of mucolipidosis type 2 (MLII) (OMIM
#252500), a rare autosomal recessive lysosomal disorder, was immediately suspected with a total body x-ray because
of the distinctive radiographic features of the disease. X-ray highlighted severe generalized osteopenia, shortening
of the proximal segments of both the upper and the lower limbs, extensive cloaking of the right femur, abnormally
large and cup-shaped metaphyses with irregular demineralization, resorption of the clavicle, bowing of long bones,
vertebral body rounding, altered hip morphology and stippling of the talocalcaneal bones.

Conclusions: The clinical diagnosis of MLII can be challenging in newborns due to phenotypic overlap with other
lysosomal disorders, including mucopolysaccharidosis type 1 (MPS |, Hurler disease), gangliosidosis type | (GM 1),
infantile galactosialidosis, infantile sialidosis (MLI, mucolipidosis 1), and infantile free sialic storage disease. Cloaking
of the femora is an early, almost diagnostic, radiographic abnormality observed in newborn patients affected by MLII.
Recognizing the specific association of anomalies of MLII helps rule out differential diagnosis and establish appropria-
te diagnosis, care, and parental counselling.
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INTRODUCTION

Mucolipidosis type 2 (MLII) (OMIM #252500) is a rare autosomal recessive lysosomal disorder with a
birth prevalence ranging from 1 in 123,500 live births in Portugal'to 1 in 625,000 live births in the Neth-
erlands?.
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MLII belongs to the larger group of metabolic disorders associated with osteochondrodystrophic
changes termed dysostosis multiplex3. It is caused by a deficiency of N-acetylglucosamine-1-phospho-
transferase (GlcNAc-1-phosphotransferase), encoded by the GNPTAB gene. GlcNAc-1-phosphotrans-
ferase catalyzes the formation of the mannose-6-phosphate (M6P) marker, essential for directing the
lysosomal acid hydrolases into the lysosomes. The defect leads to intracellular deficiency of several
lysosomal enzymes and increased extracellular levels (serum and plasma), which results in the accumu-
lation of their multiple substrates*.

Mutations in GNPTAB lead to a phenotypic spectrum ranging from a neonatal-infantile presentation
of MLII to a mild condition with childhood-onset called mucolipidosis type 3 (MLIII)®. In neonatal cases,
symptoms can appear shortly after birth or, in the most severe instances, even during the prenatal
phase. Regardless, the disease advances quickly and is often fatal due to its severity®.

Radiographic features are usually distinctive and may allow for a prompt diagnosis®.

CASE PRESENTATION

A preterm male neonate was admitted to the Neonatal Intensive Care Unit at the Hospital of Trento
(Italy) because of prematurity and respiratory distress at birth. He was the first sibling of two consan-
guineous healthy parents.

The antenatal ultrasound revealed unspecified skeletal abnormalities and intrauterine growth retar-
dation.

At birth, he presented with coarse facial features, gingival hyperplasia, shortening of both upper
and lower limbs, joint limitation, hip dislocation, and chest deformity. We performed a total body x-ray
(Figure 1) after starting invasive ventilation, and the diagnosis of mucolipidosis type 2 (MLII) was imme-
diately suspected.

Figure 1. Total body X-ray of the pa-
tient. The radiograph shows extensive
cloaking of the right femur (white ar-
row); the figure also shows common
skeletal signs of MLII, such as, severe
generalized osteopenia, talocalcaneus
stippling, irregular demineralization of
metaphyses of long bones and cupped
physeal-metaphyseal junctions resem-
bling those of rickets, bowing of long
bones, vertebral body rounding, altered
hip morphology, including acetabular
dysplasia, femoral head abnormalities,
and an altered acetabulum-femoral
head relationship.
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X-ray highlighted severe generalized osteopenia, shortening of the proximal segments of both the
upper and the lower limbs, extensive cloaking of the right femur, abnormally large and cupped-shaped
metaphyses with irregular demineralization, resorption of the clavicle, bowing of long bones, vertebral
body rounding, altered hip morphology, and stippling of the talocalcaneal bones.

The patient’s diagnosis was confirmed through biochemical and molecular genetic testing. Biochem-
ical studies showed increased activity of several lysosomal enzymes in the serum (arylsulfatase A 1249
nmolL/mL, n.v. 20-200; total hexosaminidase 19,108 nmolL/mL, n.v. 100-1,300; hexosaminidase B 4434
nmolL/mL, n.v. 50-100). The excretion of urinary sialyl oligosaccharides was also increased.

Serum biochemistry revealed markedly elevated activities of alkaline phosphatase (ALP) (1,556 U/L,
n.v.: 150-420), hypophosphatemia (3.7 mg/dL, n.v.: 4.5-6.5 mg/dL), hyperparathyroidism (PTH 557 pg/
mL, n.v.: 7-65 pg/mL), normal levels of calcium (8.6 mg/dL) and low levels of 25-hydroxyvitamin D (7 ng/
mL, n.v.: 20-60 ng/mL).

Mutation analysis of the GNPTAB gene identified the homozygous variant c.232_ 234delGTT
(p.Val78del) previously reported in the literature.

The child died at two months of age from acute and severe pulmonary hypertension.

DISCUSSION

Few neonatal MLII cases have been reported in the literature. The neonatal skeletal abnormalities differ
from those seen at a later age because they reflect a more severe disturbance in bone development
and growth®.

The neonatal skeletal features usually show marked osteodystrophy, including severe generalized
osteopenia, irregular demineralization of metaphyses of long bones and cupped physeal-metaphyseal
junctions resembling those of rickets, bowing of long bones, extensive cloaking of the femora, punctate
ossification at the talocalcaneus, resorption of scapula, clavicula, and mandible, narrow thorax, verte-
bral body rounding, sacrococcygeal or generalized vertebral body sclerosis and intrauterine patholog-
ical fractures®’. Among the relevant signs, altered hip morphology, including the abnormal interplay
between the acetabulum and the femoral head, is also frequently observed?®.

Among biochemical features, transient neonatal hyperparathyroidism has been reported in the liter-
ature®, which was also observed in the present case.

The clinical diagnosis of MLII can be challenging in newborns due to phenotypic overlap with other
lysosomal disorders, such as mucopolysaccharidosis type | (MPS |, Hurler disease), gangliosidosis type |
(GM 1), infantile galactosialidosis, infantile sialidosis (MLI, mucolipidosis 1), and infantile free sialic stor-
age disease?.

Although in the perinatal and neonatal period, MLII has similar clinical features to those found in sev-
eral mucopolysaccharidoses and mucolipidoses, there are distinctive diagnostic radiographic features.
The diagnosis of MLII should be strongly suggested by cloaking of the femora in combination with one
or more of the following radiographic criteria: talocalcaneal stippling, sacrococcygeal or generalized
vertebral body sclerosis, vertebral body rounding, or rickets-hyperparathyroidism-like changes. These
findings are not found in the other two forms of mucolipidosis (MLIII and MLI) nor mucopolysaccharido-
ses®. In particular, cloaking of the femora refers to a highly characteristic (almost diagnostic), early but
transient radiological sign characterized by a hazy, cloud-like appearance around the femoral bones??.
This abnormality is observed in three-quarters of affected newborn patients®.

The only differential diagnosis of the early radiographic changes of MLII is Pacman dysplasia, but it is
unclear whether these are separate entities®?.

MLII could also be considered prenatally in fetuses presenting with reduced femoral length® and
intrauterine pathological fractures®’ in association with characteristic radiographic features of the pa-
thology.

CONCLUSIONS

Our case highlights the characteristic radiographic features observed in newborns affected by MLII. In
particular, cloaking of the femora is a characteristic, almost diagnostic, radiographic abnormality ob-
served in newborn patients affected by MLII. Recognizing the specific association of anomalies of MLII
helps rule out differential diagnosis and establish appropriate diagnosis, care, and parental counselling.
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