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Abstract

Metatropic dysplasia is a rare but severe spondyloepimetaphyseal
dysplasia characterized by long trunk and short extremities. The
exact incidence is not known; however, 81 cases have been reported
in the literature till now. Due to progressive kyphoscoliosis, there
is a reversal of proportions in childhood (shortening of trunk with
relative long extremities). The diagnostic radiographic findings
include marked platyspondyly (wafer-thin vertebral bodies),
widened metaphyses (dumbbell-shaped tubular bones) and small
epiphysis and a specific pelvic shape. The severe kyphoscoliosis is
relentless and resistant to conservative treatment with bracing.
Operative treatment is controversial due to the recurrence of
deformity despite aggressive correction. We, herein report a case of
this rare dysplasia and its follow-up after corrective surgery for spine
and limb deformity. The excellent correction and good functional
pulmonary status at 6-year follow-up has never been previously

reported.
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correction.

Introduction

Metatropic dysplasia (metatropic—changing hypertrophic
achondroplasia) was described in 1966 by Maroteaux et al. and
presents with characteristic clinical and diagnostic radiographic
findings.! At birth, children with metatropic dysplasia appear to
have a long trunk and short limbs. The relentlessly progressive
kyphoscoliosis that occurs during infancy causes an apparent
equalization of trunk and limbs, hence the name "metatropic),
derived from the Greek word metatropos, meaning "to change.
Clinically, most children with metatropic dysplasia are short
statured with rhizomelia, prominent stiff joints, pectus carinatum,

and severe kyphoscoliosis.
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It comprises at least three genetic entities: (1) a nonlethal type
with autosomal recessive transmission, (2) a nonlethal dominant
type, and (3) a lethal type with death before or shortly after birth
and possibly autosomal recessive inheritance.” In addition, the
observation of an overlap between the autosomal recessive non-lethal
form and the non-lethal autosomal dominant form, the rarity of
sibship recurrences and the observation of vertical transmissions of
metatropic dysplasia in the literature argue in favor of an autosomal
dominant mode of inheritance. Recurrence in sibs is thought to
be due to gonadal mosaicism.’> Kyphoscoliosis is usually rapidly
progressive after the first 6 months of age leading to alteration of
pulmonary function, morbidity and reduced life expectancy. With
advancing age, osteoarthritic changes are superimposed on the

regressive metaphyseal changes.
Case Report

A 6-year-old Korean male presented with progressive kyphoscoliosis
and short stature in the outpatient department (Fig. 1). The first
child of an unrelated healthy Korean parents, his antenatal diagnosis
could not be obtained. At birth, he was 56 cm (>97 centile) and
was noted to have severe kyphoscoliosis, relatively short extremities,
and narrow chest with elongated face. Radiographic skeletal survey
revealed characteristic vertebra plana (dense wafer thin), dumbbell
shaped long bones, kyphosis, halberd shaped pelvis, squared
calcaneus and coccygeal appendage consistent with the diagnosis of

metatropic dysplasia.

Figure 1: Clinical photograph of the patient presented in OPD
showing thoracic kyphosis.
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The overall height of the child was 97.5 cm at the age of six
years. There was a discrepancy of 4 cm in tibia and 1 cm in femur,
with overall limb length discrepancy of 5 cm. The child had a left-
sided flexible kyphoscoliosis with Cobb’s angle of 56 degrees on
standing X-rays (Fig. 2). After careful preoperative pulmonary
function evaluation, corrective spine surgery with posterior fusion
with pedicle screw instrumentation from T6 to L4 was done after
one year (Fig. 3). Bifocal tibial osteotomy and gradual distraction
with Ilizarov ring fixator was done later to improve the short stature
and limb length discrepancy as calculated by Green-Anderson
chart. The ring fixator was kept for 14 months.

Figure 2: X-ray revealed left sided scoliosis (Cobb's angle 56 degrees)

with abnormalities in pelvis and proximal femur metaphysics.

Figure 3: One year post-op radiograph after corrective spinal

surgery and posterior fusion.

At 4 years follow-up of spine surgery, i.e,, at 11 years of age,
there was no progression of kyphoscoliosis in spine with reasonable
pulmonary function and maintained spinal correction. As the child
attained the height of 122 cm, there was a limb length discrepancy

of 2 cm along with genu valgum of about 10 degrees with medial
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axis deviation of 33 degrees on right side. This was managed
with monofocal femoral osteotomy with gradual lengthening
and hemiepiphysiodesis of right proximal tibia (Fig. 4). At final
follow-up, the child showed good overall functional improvement
orthopedically and socially (Fig. 5). Informed consent was taken
from the patient’s parents after explaining the rarity of the disease

for using this information for the purpose of publication.

Figure 4: Right-sided medial hemiepiphysiodesis with bilateral

femoral distraction for correction of short stature.

Figure 5: Six-year final follow-up with corrected deformities of

spine and joints.
Discussion

In the natural course of the disease, the average adult height reaches
up to 120 cm. Intellectual development is normal.* The proximal end
of femur is club-shaped and the lesser trochanter is prominent and
down facing. Dens hypoplasia with C1/C2 instability is a feature
in severe case. New radiological features, including precocious
calcification of hyoid and cricoid cartilage, irregular and squared-

off calcaneal bones and severe hypoplasia of the anterior portion
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of first cervical vertebra have recently been reported.’ Narrowing
of the cervical and thoracic spinal canal may be present, making the
corrective spinal surgery more challenging,

The differential diagnosis of such presentation includes other
(SMD),
SMD-Kozlowski and Morquios disease (mucopolysaccheroidosis

platyspondylic  spondyloepimetadysplasias especially
IV). However, none of them show such marked disproportion
between the long trunk and short extremities. The radiographic
pattern of the spinal, metaphyseal and pelvic changes is unique.

The pathology involved has been studied. The absence of
formation of normal primary spongiosa in the metaphysis, the
presence of a thin seal of bone at the chondro-osseous junction, with
abnormal metaphyseal vascular invasion and arrest of endochondral
growth, these findings suggest an uncoupling of endochondral and
perichondral growth, and thus, dumbbell-shaped morphological
structure of the osseous metaphysis seen in these patients.” Recent
research has pointed out that mutations in TRPV4, a calcium
permeable ion channel produce a phenotypic spectrum of skeletal
dysplasias from the mild autosomal-dominant brachyolmia to
SMDK to autosomal dominant metatropic dysplasia, suggesting
that these disorders should be grouped into a new bone dysplasia
family® Genetically, this is different for other common dysplasias of
bone like milder hypochondroplasia to more lethal thanatophoric
dysplasia, in which the genetic locus is on the short arm of
chromosome 4, fibroblast growth factor receptor 3 gene.®

Bracing is the standard practice until skeletal maturity or
until spinal fusion is feasible as there is a high rate of non-union
when anterior and posterior fusion of spine is attempted. In one
of the largest long-term follow-up study over a 37-year period of
11 patients (ranging from 20 weeks of gestation to age 70 years),
it was shown that the progression of the thoracic kyphosis in this
condition is relentless and resistant to surgical treatment, leading
researchers to conclude that surgery is unlikely to alter the long
term outcome in such patients.* Other causes of morbidity include
cervical instability leading to myelopathy, hearing loss, upper
respiratory obstruction secondary to laryngo-tracheal dysfunction
and functional impairments resulting from degenerative joint
deformity, especially teratologic hip dislocations which may be
bilateral**°

In contrast, our patient showed marked improvement in
thoraco-lumbar kyphoscoliosis following corrective spine surgery
(multifocal osteotomies and posterior stabilization with fusion) over
a period of 6 years as a result of addressing the case early during the
growth period of the spine. Limb length discrepancy and deformity

was managed with timely intervention and hemiepiphysiodesis.

Conclusion

If corrective surgery is performed at an appropriate time after
careful patient selection and preoperative evaluation, especially of
the pulmonary function, the progression of deformity can be halted
and the patient can be encouraged to a live normal life. Surgery for
short stature is to be decided on per case basis, according to the
severity of deformities which are progressive in due course of time.
Understanding the clinical spectrum of metatropic dysplasia, careful
patient selection and appropriate intervention has great potential
for functional improvement and hence, leading an independent

social life for these challenging cases.
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