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a b s t r a c t 

Mucopolysaccharidosis type IV or Morquio Syndrome, is a lysosomal deposit disease, of au- 

tosomal recessive inheritance with a similar incidence in men and women. The clinical pic- 

ture is of variable expressiveness, its phenotype is characterized by skeletal dysplasia that 

includes neck and short trunk, short stature, keel thorax, kyphosis, scoliosis, genus valgus, 

flat foot, coxa valga, gait disorders, instability of the cervical spine and wedge or ovoid ver- 

tebrae. The treatment is symptomatic, with enzyme replacement. We present a series of 5 

cases, the product of 2 couples, with a confirmed diagnosis of Mucopolysaccharidosis type 

IV, and different clinical presentation. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Fig. 1 – (A). Hand X-Ray: diaphyseal thickening with short and wide metacarpals and dysplasia in the formation of the 
carpal bones with increased scapho-lunar distance suggesting instability. (B). Flattened acetabulum, coxa valga deformity, 
femoro-acetabular joint dysplasia. (C). Bilateral tibial antecurvatum 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Mucopolysaccharidosis (MPS) is a skeletal dysplasia that is
characterized by a group of inherited disorders caused by a
deficiency of mucopolysaccharide degrading enzymes or also
called glycosaminoglycans (GAGs) [1] . This disease is charac-
terized by excessive lysosomal storage of partially degraded
GAG in connective tissue and elevation of GAG fragments in
urine, blood, and cerebrospinal fluid [1–3] . Eleven different
types of enzyme deficiencies have been identified that have
been associated with seven different types of MPS (MPS I to IV,
VI, VII and IX) [1] whose clinical manifestations and severity
vary from one MPS to another, but also within the same type
of MPS [2] . 

We present a series of 5 cases. The cases 1,2 and 3 are sons
of the first couple, and cases 4 and 5 are sons of a second cou-
ple. The cases are product of 2 couples, with a confirmed diag-
nosis of Mucopolysaccharidosis type IV. The couples were not
related to each other. 

Case 1 

A 15-year-old female patient, diagnosed with MPS type IV, con-
sulted for paresthesia in the upper limbs, lameness and recur-
rent pneumonia. Physical examination revealed a flat nasal
bridge, thick lips and macroglossia, short stature and a short
trunk, without neurological focus. X-rays of the upper limbs
were performed, showing diaphyseal thickening of the pha-
langes with short and wide metacarpals, in addition to dys-
plasia of the carpal bones ( Fig. 1 A). X-rays of the hip and lower
limbs showed dysplasia of the femoro-acetabular joint and
antecurvatum and bilateral tibial ( Fig. 1 ). The chest X-ray re-
vealed widening of the costal arches with flattening of the
vertebral bodies with a pointed edge and formation of pec-
tus carinatum, without findings compatible with a pneumonia
( Fig. 2 ). Due to the presence of paresthesias, she was taken to
nuclear magnetic resonance imaging (MRI) of the spine, show-
ing spinal compression at the C2-C3 level, without spinal in-
volvement in the rest of the spine ( Fig. 3 ). Finally, she was
taken to spinal decompression, with resolution of symptoms.
At the 1-year follow-up, she did not present new symptoms of
pneumonia. 

Case 2 

A 17-year-old male patient diagnosed with MPS type IV at-
tended the consultation due to persistent dyspeptic symp-
toms. On physical examination, he presented a typical pheno-
type with short stature, flat nasal bridge, thick lips, macroglos-
sia, but no organomegaly or pain on palpation of the ab-
domen. A magnetic resonance imaging study of the spine
and thorax was performed, showing platyspondyly, dorso-
lumbar kyphosis without spinal cord compression; further-
more, hepatomegaly and an elongated aorta were evidenced,
considering the cause of gastroesophageal reflux ( Fig. 4 ). Med-
ical treatment was given with a high-dose proton pump in-
hibitor, the patient had resolution of symptoms at one year of
follow-up. 
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Fig. 2 – Anteroposterior and lateral chest X-ray. (A). Widening of the costal arches. (B). Platyspondyly: planar vertebral bodies 
with pointed anterior border. Pectus carinatum (anterior sternal protrusion). Progressive widening of the costal arches from 

posterior to anterior " paddle-shaped" 

Fig. 3 – (A and B). Decrease in the amplitude of the medullary canal at the C2-C3 level, with compression of the medullary 

cord generating changes in myelopathy. (C). Platyspondyly: Decrease in the height of the vertebral body with an increase in 

the AP diameter 

 

 

 

 

 

 

 

 

Case 3 

A 22-year-old male patient diagnosed with MPS type IV ,
consulted for presentation of upper limb paresthesia. On
physical examination, with short stature, hypertrichosis and
short claw-shaped hands, without other neurological findings.
A spinal magnetic resonance study was performed, which
showed spinal compression at the C2 level, without spinal in-
volvement in the rest of the spine ( Fig. 5 ). He was taken to
spinal cord decompression in two surgical moments, with res-
olution of symptoms after 6 months of follow-up. 
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Fig. 4 – ( A and B). Decreased amplitude of the medullary canal at C2 level without signs of myelopathy, with decreased 

anterior and posterior subarachnoid space. (C). Platyspondyly: Decrease in the height of the vertebral body with an increase 
in the AP diameter 

Fig. 5 – MRI without contrast. (A). Decreased width of the medullary canal at C2 level without signs of myelopathy. (B). 
Reduced anterior and posterior subarachnoid space 
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Fig. 6 – (A and B). Boutonniere deformity with proximal narrow metacarpals and distal widening 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7 – Epiphyseal dysplasia of the radius and shortening 
of the ulna, configuring Madelung’s deformity 

 

 

Case 4 

A 15-year-old male patient, the product of twin pregnancy, di-
agnosed with MPS type IV, presented with deformity in the
forearms and hands, associated with paresthesia in the fin-
gers of the right hand with hypotrophy in the thenar area.
Physical examination revealed short stature, claw hands, hy-
pertrichosis and a bilateral dorsal curvature deformity at the
radius and a distal level, with no previous history of trauma. X-
rays of the upper limbs showing boutonniere deformity, with
narrow metacarpals, shortening of the nail with epiphyseal
dysplasia of the radius, configuring Madelung deformity ( Fig.
6 and Fig. 7 ). The patient is considered to have carpal tunnel
syndrome due to Madelung’s deformity, is undergo surgical
decompression and osteotomy, with resolution of symptoms
at 1 year of follow-up. 

Case 5 

A 15-year-old male patient, the product of a twin preg-
nancy, diagnosed with MPS type IV, consulted for chronic
cough. On physical examination with normal vital signs, with-
out kyphoscoliosis or abnormal findings on auscultation. A
spinal MRI was performed, accentuation of kyphosis with
platyspondyly without evidence of spinal cord compression,
however, in chest and abdominal MRI, splenomegaly and
hepatomegaly were evident ( Fig. 8 ). A mechanical cause of
chronic cough was considered, which is why conservative
treatment is performed, without complications at one year of
follow-up. 
Discussion 

MPS type IV or Morquio Syndrome is a lysosomal storage dis-
ease, of autosomal recessive inheritance with a similar inci-
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Fig. 8 – (A). Platyspondilia. (B). Decrease in the height of the vertebral body with an increase in the AP diameter, with 

accentuation of the dorso-lumbar kyphosis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dence in men and women, the incidence is 1 in every 75,000
to 1 in 200,000 births [4] . 

It was first described in 1929 by the Uruguayan pediatrician
Luis Morquio and almost simultaneously by the radiologist
James Brailsford in England, which is why it is also known as
Morquio Brailsford syndrome. Representations of people with
this syndrome have been described in 2,000-year-old ceramics
in pre-Hispanic cultures of southwestern Colombia [ 5 ,6 ]. 

It is classified into three subtypes according to the enzy-
matic involvement present, MPS type IVa, IVb and IVc [ 1 ,4 ]. The
clinical picture of type IVa and IVb MPS is indistinguishable,
and both have wide clinical heterogeneity. Affected children
appear normal at birth because they do not show impairment
of the intellectual coefficient or psychomotor development,
more than 70% have initial clinical manifestations within the
first 2-3 years of life [5–8] . 

Although the clinical picture is of variable expressiveness,
its phenotype is characterized by skeletal dysplasia that in-
cludes neck and short trunk, short stature, keel thorax, kypho-
sis, scoliosis, genus valgus, flat foot, coxa valga, gait disor-
ders, instability of the cervical spine and wedge or ovoid verte-
brae [ 4 ,6 ]; At the craniofacial level, they present coarse facies,
prognathism, wide mouth, flat nasal bridge, corneal opacities,
odontoid hypoplasia, dental caries, hearing loss and joint hy-
permobility at the hip and lower extremities. (7.8). Growth is
highly compromised from before 5 years of age and the aver-
age height is between 85 and 100 cm (4.9). 
Disharmonious short stature guides the differential diag-
nosis of skeletal dysplasias, and the absence of intellectual
commitment throughout life helps to differentiate MPS type
IV from other types of MPS, thus the phenotypic findings of
these patients indicate the need for biochemical studies and
genetics for diagnostic orientation [4] . 

The diagnosis is confirmed by direct enzyme assay on
leukocytes or fibroblasts, either in heparinized blood or fibrob-
lasts cultured from a small skin biopsy; the detection of muta-
tions in the GALNS or GLB1 genes helps to distinguish between
a type A or type B Morquio syndrome [4] . The five patients that
we present had a direct enzyme assay study on leukocytes 7
years prior to the time of consultation. 

In the spinal X-ray, the deviation of the spine secondary to
the presence of abnormal vertebral bodies such as wedge or
ovoid, hypoplasia of the odontoid process and platyspondyly
can be observed, mainly in T11, T12 and L5 [ 4 ,10 ]; as evidenced
in almost all the cases that we present, with the exception of
case 4. 

In the x-ray of the hip and lower limb, short and wide
metacarpals, coxa valga, as well as small femoral heads or
flattening of the same, flattening of the femoral head [ 7 ,10 ],
as evidenced in case 1 ( Fig. 1 ) can be observed. ). 

Imaging is beneficial for airway assessment, particularly
in patients with obstructive symptoms and before intubation
[11] . Three-dimensional tomographic reconstructions of the
trachea and spine can be of great value in planning intubation
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in this population of patients or evaluating respiratory symp-
toms (14), this usefulness was evidenced in case 5 to demon-
strate a mechanical cause of respiratory symptoms of the pa-
tient. patient. 

Treatment depends on the age group in which the diagno-
sis or follow-up is made [4] , and is clearly symptomatic. From 1
to 6 years, the consequences of thoracic and spinal deformity
become more frequent, for which the more active participa-
tion of the orthopedist, pulmonologist and otolaryngologist is
required [7] . Cardiovascular manifestations can appear after
one year of age, so a cardiological evaluation should be car-
ried out in the usual controls [ 4 ,11 ]. 

Complications in patients over 6 years of age are mainly
secondary to skeletal abnormalities, for which surgical fu-
sion of the cervical spine is recommended in order to avoid
myelopathy; Orthopedic management of scoliosis and os-
teotomy are also recommended for genus valgus correction
in addition to rehabilitation [ 4 ,11 ]. 

In 2014, the FDA approved elosulfase alfa which is a
recombinant form of the human lysosomal enzyme N-
acetylgalactosamine-6-sulfatase for the treatment of Mu-
copolysaccharidosis type IVA, with which improvement has
been seen in patients, however, there is no enzyme replace-
ment treatment for Mucopolysaccharidosis type IVb [ 9 ,11 ]. 

Finally, patients with mild phenotypes that can survive
until the seventh decade of life [ 4 ,9 ] and can continue their
growth in adolescence and even have a normal height [ 5 ,11 ].
Severe forms such as MPS IVa, do not usually exceed 25 years
with death occurring due to cardiac or respiratory complica-
tions [5] . 
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