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Chapter 1 : Bone Dysplasia | Child Growth Foundation
Get this from a library! Acetabular Dysplasia: Skeletal Dysplasias in Childhood. [U H Weil] -- Readers of the first volume
of Progress in Orthopaedic Surgery may remember the introductory remarks of Drs. Wagner and Hungerford.

In addition, specialized tools such as video laryngoscope and fiberoptic intubation should be readily available
in these situations. Given the fact that each anesthetic session poses a certain risk to the patient, we prefer to
combine as many procedures as feasible under the same anesthetic. Regional anesthesia is often used for pain
control and to reduce the amount of narcotic needed during and after surgery. Caudal epidural analgesia is
preferred over lumbar epidurals in patients with known vertebral anomalies, prior fusions, and thoracolumbar
kyphosis that can co-exist with these conditions. Typically, caudal epidural may be administered to those
patients 10 years of age and younger who undergo lower extremity osteotomies. Careful dosing of the epidural
medications and regular neurovascular checks are essential to avoid missing the diagnosis of an early
compartment syndrome. The pathogenesis of this phenomenon is poorly understood at this time.
Neuromonitoring should be considered in long procedures in such high-risk patients undergoing lower
extremity surgery. Consider neuromonitoring during nonspinal procedures in the supine position in patients
with severe kyphosis to minimize risk of adverse neurologic events. Careful preoperative planning and
attention to addressing the bony and soft tissue deformities is key to improving outcomes. Sequence of
correction of deformities may vary in individual circumstances, but is usually proximal to distal. Implant Size
and Design Implant size and design needs to be considered in preoperative planning. Some of these patients
are extremely small primordial dwarfism and appropriately sized implants are critical to the successful
execution of the preoperative plan. The popular commercially available precontoured implants will rarely
accommodate the morphology of bones in patients with skeletal dysplasias. Given the poor bone quality in
some of the patients, locking plate and screw constructs may be useful when performing acute corrections.
Even while planning deformity correction with external fixators, implant selection should be kept in mind.
Frequently, given the multifocal nature of the deformities, more than one osteotomy and therefore fixation
options may be needed in the same bone. Having an appropriate inventory of instruments and implants saves
the surgeon from frustration and improves patient outcome. Methods of Deformity Correction The principles
of deformity correction in the dysplasia population are no different from those without dysplasias. However,
the multifocal and multiplanar nature of the deformities, issues with size and quality of the bone, ligamentous
laxity, and growth potential make deformity correction extremely challenging in these patients. Many of these
patients have substantial delay in ossification, making planning and correction of deformities even more
challenging. It has been demonstrated that the choice of osteotomy often times changes based on the results of
intraoperative arthrography, particularly in patients under 8 years of age [ ]. We use arthrography liberally
during surgery to mitigate some of these issues. This helps us not only to visualize the cartilaginous anatomy
but also to evaluate the dynamic stability of the joint with stress views in the operating room. Deformity
correction in these patients can be accomplished via acute or gradual methods. Acute Correction Acute
methods of deformity correction include use of osteotomies with immediate correction and fixation via various
methods. In general, these techniques follow the same principles as those patients without skeletal dysplasias.
Care should be taken to be familiar with the various deformities associated with particular conditions see
Table The genu varum can be secondary to distal femoral varus, lateral joint line opening, proximal and distal
tibial varus and is nearly always associated with internal tibial torsion. Progressive varus, symptomatic gait
abnormalities, lateral thrust, and occasionally cosmesis are our typical indications of genu varum correction.
One or all of these deformities may be present, so careful preop planning must be done while planning the
correction. The deformity in young children usually is due to proximal tibial varus, lateral joint line opening,
and internal tibial torsion. These children can be successfully treated with a proximal tibial osteotomy with
fibular shortening osteotomy via acute correction. Care must be taken to displace the proximal tibia in order to
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maintain a neutral mechanical axis and correct the typical internal tibial torsion. With this method, acceptable
correction can be attained [ 18 ]. Recurrence is common in very young children, especially if there is
undercorrection. It has been suggested that the preferred treatment for skeletally mature individuals with
achondroplasia and distal tibial varus is an acute opening distal tibial osteotomy combined with a shortening
distal fibula. Displacement usually is required to correct the mechanical axis [ 18 ]. The authors have typically
used a shortening, derotational osteotomy to manage this deformity. With acute deformity correction, one can
re-establish normal mechanical alignment, but not perform additional limb lengthening. In addition, acute
corrections, particularly of the proximal tibia, have been associated with complications including peroneal
nerve palsies, vascular injuries, and compartment syndromes [ ]. This can be done by way of guided growth
techniques or external fixation methods. There is a paucity of literature that addresses the application of
guided growth techniques in this unique population. However, we have demonstrated that growth modulation
using a tension band plate and screw system or staples is an effective way to provide deformity correction in a
variety of skeletal dysplasias [ 20 ]. It is a relatively simple surgery that has a low risk of damage to the physis
or mechanical failure. We have also found that despite an abnormal epiphysis and metaphysis, the screw
purchase has been reliable. An exception is pseudoachondroplasia where it can be difficult to achieve
epiphyseal fixation. This technique can be used in very young patients [ 20 ]. Guided growth via
hemiepiphyseal stapling in patients with multiple epiphyseal dysplasia MED has also been studied. In these
children, stapling has been effective for angular deformity correction. However, the response of the physis
after staple removal is unpredictable, necessitating avoidance of excessive overcorrection and close
monitoring until skeletal maturity [ 21 ]. There are some skeletal dysplasias that are associated with extremely
slow growth or have significant joint laxity, which can affect correction. Slow growth and a significant
deformity is a combination that will likely lead to failure of correction when using guided growth treatment in
such patients Box Gradual Correction with External Fixation Gradual deformity correction can also be
accomplished using external fixators [.
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Chapter 2 : Acetabular Dysplasia : Ulrich H. Weil :
In eight articles were published on acetabular dysplasia. In his foreÂ word to this issue Dr. Wagner stated some of the
reasons why such an indepth study was deemed necessary. He was of the opinion that the shallowness and increase in
acclivity of the acetabulum was of such central importance in the development and treatment of hip.

What causes skeletal dysplasias? Most skeletal dysplasia is caused by a defective gene that stops bone from
growing in the usual way. Sometimes this gene is passed on from a parent to a child genetic. Much more
often, though, the condition arises from a new random change in a gene spontaneous genetic mutation , and
the baby is the first in the family to be affected. Children can be shorter than others their age for many reasons
but not have any form of skeletal dysplasia. We see many children each year with these conditions. Our goals
are to: Understand all the ways your child is affected. Provide comprehensive, expert care. The experts you
need are here The Skeletal Health Program brings together orthopedic doctors, endocrinologists,
pulmonologists, geneticists, radiologists, nurses and nurse practitioners to care for your child. Our doctors and
nurses have a great deal of experience and are known internationally for their expertise in dwarfism and
skeletal dysplasias. We have also written widely on the subject and are active with Little People of America,
Inc. Experts in our Spine Program treat spine problems linked with dwarfism and skeletal dysplasias. We treat
infants through adults For some families, our work begins even before their baby is born. The Skeletal Health
Program also provides evaluation, genetic counseling, prenatal consultation and medical management for
adults with dwarfism and rare bone conditions. If adult patients need surgery, we work with surgeons from
UW Medicine. Research to improve care Our team has done research to expand medical knowledge about
dwarfism and skeletal dysplasias and to improve care and quality of life for patients everywhere. Symptoms of
dwarfism and skeletal dysplasias Children with dwarfism are very far below average height for their age. They
may not have full motion in their joints, and they sometimes have bowlegs or knock-knees. Often, their arms,
legs or trunk are short compared with the rest of the body. Diagnosis of dwarfism and skeletal dysplasias
Children usually come to us after their parents or doctors notice: They are not growing as quickly as other
children their age. They develop scoliosis before age They break their bones more often than other children.
We will want to know about any medical conditions your child has and any similar problems in the rest of
your family. Physical exam and X-rays Next, we examine your child. We measure their height and the length
of their arms and legs. We take X-rays of their arms, legs, pelvis, spine and skull. This is called a skeletal
survey. It helps us find out which bones may not be growing the way they usually do in children. Other tests
your child may have Blood tests. We may take blood samples from your child to test for levels of hormones
and other chemicals that can help us understand how your child is growing. MRI or CT scan. Because children
may have other conditions that come along with skeletal dysplasias, we may ask your child to have an MRI
magnetic resonance imaging scan or a CT computed tomography scan to check for other problems. Often
children with dysplasias have trouble breathing at night obstructive sleep apnea or central sleep apnea , so we
may ask them to have a sleep study.
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Chapter 3 : Pediatric Skeletal Dysplasias
Another reason for this collection of papers was the advances made in correcting the results of a dysplastic acetabulum
by surgical means and thereby improving hip joint function in later years, or at least preÂ venting its early deterioration.

Hypophosphatasia, perinatal and infantile forms AR Open in a separate window In the short stature
community, it is common to see nonassortive mating, meaning that both parents have skeletal dysplasias.
Under these circumstances it is common to evaluate pregnancies at risk for differing outcomes. Whether
carrying the recessive allele for another skeletal disorder influences adult height or skeletal complications is
unknown, though the concept of genetic load and disease could be applicable in this situation. More
commonly, couples are seen that both have the same autosomal dominant disorder, or have two different
autosomal dominant disorders. Compound heterozygosity has been seen for achondroplasiaachondroplasia, 10
achonodroplasia-hypochondroplasia non-FGFR3 11 , achondroplasiaspondyloepiphyseal congenita 12 , 13 ,
14 pseudoachondroplasia-achondroplasia 15 , 16 , pseudoachondroplasia-spondyloepiphyseal dysplasia 17 ,
achondroplasia-osteogenesis imperfecta, mild type, 11 Leri-Weil dyschondrosteosis-achondroplasia, 18
pseudoachondroplasia-osteogenesis imperfecta, severe type, achondroplasia-osteogeneis imperfecta, 19 severe
type personal communication and achondroplasia-acromicric dysplasia personal communication. The
outcomes for these infants are based on the severity of each individual skeletal disorder. Many of these
children have guarded prognoses based on respiratory insufficiency due to restrictive lung disease and die
within the first year of life. For longer term survivors, issues of severe cervical canal stenosis, foramen
magnum stenosis with spinal cord compression, cervical spine instabilities, abnormalities of the brainstem,
hydrocephalous, brain dysgenesis FGFR3 compound heterozygosity , seizures, poor feeding with
gastrointestinal reflux, apnea, joint hypermobility, truncal hypermobility, scoliosis, fixed angle kyphophysis,
fractures, and orthopaedic complications have been reported, but the body of literature remains small.
Information regarding the severity and natural history of an individual disorder is critical for the family and
providers. There is no large single source summarizing the findings, and in some cases dependent on the
private mutations that each parent carries. If possible, it is important to establish that the child carries two
deleterious mutations if the genes for the disorders are known, assuring the care takers and family that the
child indeed has two autosomal dominant disorders. If the child survives the neonatal period, then care should
be individualized based on the each organ system abnormality and its severity. The explosion in molecular
genetics has allowed for gene identification in more than two thirds of the skeletal dysplasias. This technical
advancement has allowed for more precise diagnosis and physicians and health care providers can direct their
care based on the established natural history of each disorder. When a disorder is diagnosed based on family
history, clinical or radiograph data, clinical gene testing is performed by many laboratories GeneTests: The
historical approach of clinical diagnosis through physical evaluation and radiographic review then directed
molecular testing has now in many centers been supplanted by use of skeletal dysplasia panels that are
somewhat unbiased to clinical findings. The limitations to this approach include delay in diagnosis, cost and
potential nondiagnosis, because panels may not be comprehensive for all skeletal disorders. However, the
benefits include molecular diagnosis in a group of disorders that are rare and often difficult to diagnose, and
for some of these disorders there are multiple potential responsible genes locus heterogeneity , allowing for
diagnosis not based on a serial testing approach. As advancing technology evolves, the cost, and the precision
of newer gene sequencing approaches improves, it should become available to a larger portion of the
population. Molecular diagnosis can be important particularly for disorders associated with both allelic and
locus heterogeneity. For some disorders, the type and location of the mutation within the disease-producing
gene protein can impart long term natural history information, e. This is well illustrated in osteogenesis
inperfecta OI ; nonsense or nonstop mutations in the genes that encode type I collagen, COL1A1 and
COL1A2, cause the mildest form of the disease, 20 while missense mutations in the same genes produce more
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severe progressive deforming forms of OI. For example, severe progressing OI is typically associated with
normal intelligence, while the same radiographic form of OI due to homozygosity for Wintless 1 WNT 1
mutations are associated with subnormal intelligence. For at-risk families based on a previously affected child
with an autosomal recessive disorder, the same above-mentioned approach can be utilized. However, affected
neonates with skeletal dysplasias are often the first affected children in their respective families.
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Chapter 4 : Dwarfism and Skeletal Dysplasias
Readers of the first volume of Progress in Orthopaedic Surgery may remember the introductory remarks of Drs. Wagner
and Hungerford. It is the intention of the editors of this publication to familiarize English - speaking orthopaedists with
articles published in the European literature which, because of language barriers, would otherwise be inaccessible to
them.

Open in a separate window In addition, look at the bone density decreased in osteopenic and increased in
sclerosing dysplasias respectively and for an abnormal shape of bone e. Thirdly, complications are invariable
sequelae of dysplasias because of altered bone shapes. An analysis of complications can also give a clue to the
underlying diagnosis. Epiphyseal dysplasias lead to premature osteoarthritis and deformities like coxa vara
and genu valga. Spondylo-dysplasias lead to early kyphoscoliosis while fractures are typically noted in
dysplasias with altered bone density like osteogenesis imperfecta and osteopetrosis. These radiographic groups
have been created based on common X-ray findings. Within these radiological groups are dysplasias groups
conforming to that X-ray appearance and within the dysplasia groups we have enumerated a few common
entities. By using these groups, we generate radiological differential diagnoses when encountering a common
constellation of findings on skeletal surveys. While we chiefly describe the radiographic appearances of
dysplasias, we have also provided the Online Mendelian Inheritance in Man OMIM numbers for these
dysplasias for reference. This is a free resource available on http: The OMIM numbers of dysplasias
enumerated in this review have been provided for further information about clinical, genetic and phenotypic
features of skeletal dysplasias. Since varying underlying genetic mutations can produce a common phenotype,
i. Group I-epiphyseal dysplasias All dysplasias in this group have common radiological findings of abnormal
epiphyses and epiphyseal irregularity leading to early osteoarthritis and deformities like coxa vara and genu
valga. In addition, there is secondary metaphyseal flaring and irregularity due to epiphyseal abnormality.
Within this broad group, there can be 1 isolated epiphyseal abnormality without platyspondyly as seen in
chondrodysplasia punctata group; 2 concomitant involvement of spine platyspondyly as seen in Type II
collagenopathies such as spondyloepiphyseal dysplasia congenita and tarda, Kniest dysplasia and
achondrogenesis type 2; and 3 concomitant metaphyseal involvement as seen in spondyl epi metaphyseal
dysplasias, multiple epiphyseal dysplasia, pseudoachondroplasia, mucopolysaccharidoses, diastrophic
dysplasia and achondrogenesis type 1. Spondyloepiphyseal dysplasia congenita[ 9 , 12 - 14 ]: The mode of
inheritance is autosomal dominant and is due to a mutation in COL2A1 gene on chromosome locus 12q At
birth with delayed ossification of epiphyses as its hallmark. The ensuing complications include
kyphoscoliosis, lumbar lordosis and atlanto-axial instability. Atlanto-axial instability is secondary to odontoid
hypoplasia and it subsequently endows a greatly increased risk of cervical myelopathy[ 16 , 17 ]; 2 Absent
pubic bones at birth with horizontal roofs of acetabula and short and broad iliac wings; 3 Absent epiphyses of
calcaneum and knee at birth.
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Chapter 5 : Skeletal Dysplasia care in Dayton, Ohio
Note: Citations are based on reference standards. However, formatting rules can vary widely between applications and
fields of interest or study. The specific requirements or preferences of your reviewing publisher, classroom teacher,
institution or organization should be applied.

Skeletal Dysplasia What is Skeletal Dysplasia? Skeletal dysplasia is a general term that covers multiple
conditions affecting bone and cartilage. People with skeletal dysplasia are short in stature, with different sizes
and shapes of legs, arms, trunk and skull. More than different disorders of the skeleton fall under skeletal
dysplasia, and have a wide range of clinical characteristics, ranging from quite mild to severe and even lethal.
Some types affect bone development and growth while others also affect mineralization bone hardening. The
most severe lethal skeletal dysplasias are Thanatophoric dysplasia and achondrogenesis. Achondroplasia is the
most common non-lethal skeletal dysplasia. Skeletal dysplasia occurs in about one of every 4, births. How is it
diagnosed? Evaluation of the fetal skeleton is part of the first trimester ultrasound exam conducted around
week 12 of pregnancy. Many skeletal dysplasias, especially the lethal ones, may be diagnosed or suspected at
the first ultrasound exam, but a follow up ultrasound may be necessary to evaluate whether the fetal bones are
growing. The routine 20 week anatomy ultrasound is another time the fetal skeleton is evaluated, and many of
the less severe non-lethal dysplasias may be suspected or diagnosed at this time. However, many skeletal
dysplasias, including achondroplasia, may not become evident until later in the pregnancy. Because there are
literally hundreds of variations of skeletal dysplasia, a precise diagnosis can be made only about 65 percent of
the time during pregnancy. However, our team of Maternal-Fetal Medicine Specialists are highly experienced
and usually able to diagnose the lethal skeletal dyplasias during the first half of pregnancy. If skeletal
dysplasia is suspected during pregnancy, the mother may have a more detailed ultrasound exams, which can
show abnormalities such as missing or fractured bones and short limbs. In some cases, the physician may
suggest a magnetic resonance imaging MRI study using techniques calibrated for fetus safety. Other tests
intended to identify genetic markers associated with skeletal dysplasia may be suggested, including parental
testing, chorionic villus sampling or amniocentesis. How is skeletal dysplasia treated? Prenatal consultations
with orthopedics, genetics, neonatology, and others will be arranged as necessary. A nurse navigator helps to
coordinate care and answer any questions from the family as the pregnancy continues. Treatment is
determined by the type of dysplasia, other medical concerns, and the age of the infant. Unfortunately, up to
half of babies with skeletal dysplasia will be stillborn or die within the first six weeks of life. If a lethal
skeletal dysplasia is diagnosed, our team of specialists will work closely with the family to develop a personal
and custom plan for prenatal care, delivery, and making the most of their time with their infant after birth.
Many children survive and lead relatively normal lives without serious medical problems. In certain types of
skeletal dysplasia there are therapies that can be utilized to treat some of the effects. Children may be given
growth hormone injections or undergo surgical procedures to lengthen limbs. Whatever treatment your baby
requires, you will be guided by our team and provided the best care possible. Contact us Do you have
questions about your pregnancy and wonder if our services could be of assistance?
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Chapter 6 : Skeletal Dysplasias
What is Skeletal Dysplasia? Skeletal dysplasias are disorders of the bone and cartilage that may affect the skeleton of a
growing fetus. skeletal dysplasias occur in approximately 1 in every 4, births.

Weaver Skeletal dysplasias are conditions presenting primary problems in growth resulting from defective
formation of bone or cartilage. This category of diseases includes a heterogenous group of disorders with a
wide variety of clinical and radiographic manifestations. Much of the variation stems from the different
combinations of involved bones and the ways in which these bones are affected in their shape, length, and
density. Most skeletal dysplasias are genetically determined, can be inherited, and result in disproportionately
short stature. Because of the last problem, the term dwarfism frequently is applied to these disorders. Other
names include chondrodysplasias, osteochondrodysplasias, and bone dysplasias. More than recognized types
of skeletal dysplasias exist. The incidence of any single dysplasia is relatively low. Collectively, however,
they are relatively frequent 1 in 3, to 5, births. Because of this frequency and the diversity of these conditions,
it is essential that the practitioner be able to recognize a fetus, newborn, or child with a skeletal dysplasia so
that the diagnosis can be established, the prognosis determined, and a treatment plan developed. Genetic
counseling should be available to the individual, parents and family in regards to recurrence risks. This chapter
provides the primary-care physician with a basic understanding of skeletal dysplasias and presents the major
clinical and radiographic features and complications of the more commonly encountered disorders. When
encountering one of these disorders, the responsibilities of the primary-care physician are to treat any
immediate medical problems, become familiar with the particular skeletal dysplasia present in the patient, and
obtain appropriate and timely consultation. In all cases in which the patient survives the neonatal period, a
long-term treatment program should be established. Osteogenesis imperfecta OI or brittle bone disease , type I,
which is one of the milder forms of the disorder, has an estimated frequency of 1 in 20, births. OI type II, the
more severe and normally lethal form, is less common and affects approximately 1 in 50, Thanatophoric
dysplasia, the most frequently encountered lethal skeletal dysplasia, is seen in approximately 1 in 30, births.
Classic or heterozygous achondroplasia, the most common nonlethal skeletal dysplasia, occurs with a
frequency of 1 in 25, On the other hand, the incidence of some skeletal dysplasias in certain ethnic groups may
be much higher. For instance, the McKusick type of metaphyseal chondrodysplasia cartilage-hair hypoplasia is
rare in the general population, but is found in approximately 1 in live births among the Amish population of
North America. The higher incidence of certain bone dysplasias in some ethnic groups normally is the result
of inbreeding or other factors that have increased the gene frequency in that group. These cells form
mesenchyme, which in turn forms embryonic connective tissue. For cartilaginous bone, cartilage is formed
within the embryonic connective tissue, which then changes to bone. For membranous bone, the bone is
formed directly within the connective tissue. The cartilage in cartilaginous bone is formed by chondroblasts,
whereas the mineral portion of the bone is derived from osteoblasts in both bone types. The skull except for its
base , maxilla, mandible, squamous portion of the temporalis, nasal bones, and clavicles are membranous
bone; all the rest of the skeleton is cartilaginous bone. The anatomy of long bones is depicted in Figure When
long bones are growing, the growing end is known as the epiphysis. Below the epiphyseal center is the
metaphysis. Longitudinal growth actually occurs at the junction between the epiphysis and the metaphysis, an
area called the physis or growth plate. During puberty, the growth plate is obliterated, the epiphysis and
metaphysis fuse, and lengthening of the bone ceases. The shaft of the bone is called the diaphysis. Molding of
the diaphysis takes place as the bone becomes longer. The diaphysis also thickens with age and in response to
increased stress exerted on the bone. Anatomy of normal prepubertal tubular bone. Note that the bone is
divided into four segments, each of which may be involved in skeletal dysplasias either separately or in
combination. Nomenclature and Classification of Skeletal Dysplasias Skeletal dysplasias in general are named
after the anatomic parts of the bones that are affected, after the appearance of the bone, or after the individual s
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who originally described the condition Fig. In some cases, a combination of these methods is used. An
example of the anatomic naming of bone dysplasias is multiple epiphyseal dysplasia Fig. In this condition,
numerous epiphyses see Fig. As a result of the involvement of multiple epiphyses, the individual usually has
short stature and, with age, may develop significant arthritis in the involved joints. Another example of
anatomic nomenclature is spondyloepiphyseal dysplasia congenita, in which many of the epiphyses, including
those of the spine spondylo- , are abnormal. The clinical picture is one of small, irregular epiphyses, flattened
vertebral bodies platyspondyly; see Fig. Diagrammatic representation of various types of bone dysplasias.
Normal shape of growing long bones. Epiphyseal involvement such as in multiple epiphyseal dysplasia; note
flattened and irregular epiphysis. Metaphyseal involvement that might be seen in achondroplasia; note
widening and irregular surface of metaphysis. Diaphyseal involvement as seen in craniodiaphysial dysplasia.
Normal lateral view of vertebra. Vertebral involvement that can be found in spondyloepiphyseal dysplasia
congenita; note vertebral body flattening and surface irregularities. Principles and practice of medical genetics.
Radiographs of a patient with multiple epiphyseal dysplasia. Pelvis and hips at age 8 years; note small
irregular proximal femoral epiphyses and poorly developed acetabular roof. Knees of patient at age 10 years;
note irregular and mottled epiphyses of the long bones. Other bone dysplasias are named after the appearance
of the bone. An example is campomelic or camptomelic dysplasia. In this disorder, a characteristic bowing of
the long bones of the lower extremities occurs. The term camptomelic is coined from the Greek campo, which
means bent or curved. In OI, the term imperfecta refers to poorly mineralized bone. For example, Kniest
dysplasia is a rare, autosomal dominant disorder characterized by short stature and dumbbell-shaped femurs
with extremely broad and shortened femoral necks. Kniest first reported the condition in Frequently, eponyms
are used in combination with one of the first two methods of naming skeletal dysplasias, most often to
delineate the particular subtype of dysplasia. For instance, two types of achondrogenesis exist, one known as
Parenti-Fraccaro achondrogenesis type I and the other as Langer-Saldino achondrogenesis type II; Fig. These
two subtypes are not based on differences in the clinical appearance of the affected children both types have
nearly identical clinical phenotypes , but on radiographic variations. Type I has been subdivided further into
type IA, with rib fractures and spike-shaped femurs; and type IB, without the rib fractures but with a pelvis
that appears to be turned upside down. Various systems for classifying the skeletal dysplasias have been
devised. One of the earliest of these was based on the relative shortening of the limb or spine: For example,
was the short stature of the child caused by primary shortening of the extremities, with relatively normal spinal
length, or was the spine relatively short compared with the length of the arms and legs? Achondroplasia is one
example of a short-limbed skeletal dysplasia. In this condition, the sitting heightâ€”that isâ€”the length of the
trunk and head of an individual when she is sitting, is nearly normal, but the standing height is far less than
normal. This reflects the very short legs in this condition. On the other hand, patients with Morquio syndrome
mucopolysaccharidosis, type IV have the opposite characteristics. They have short trunk and, in relationship to
the spinal length, long extremities. The shortening of the spine in Morquio syndrome is primarily a result of
platyspondyly. Another classification system is based on the age at which the first manifestation of the skeletal
dysplasia appears. Some disorders can be detected prenatally or at birth congenita , whereas others do not have
clinical or radiographic manifestations until months or years after birth tarda. Yet another system is based on
the pattern of bone involvement and the types of skeletal changes seen in a particular disorder. Yet another
approach has been put forth by Kornak and Mundlos. Utilizing recent advances in molecular genetics, these
authors have presented a classification based on a combination of molecular pathology and embryology.
Bones develop first by the formation of a pattern: Next, mesenchymal cells differentiate and condense into
cartilage. Third, growth occurs in the cartilaginous growth plates at the ends of long bones. Finally,
remodeling and homeostasis occurs. These authors have classified bone disorders according to how these
disorders affect these four phases of bone development and maintenance. Bone disorders also may be
classified as lethal and nonlethal. Dysostoses Dysostoses are conditions predominately affecting individual
bones, either singly or a few in combination. A specific bone may be absent, hypoplastic, or malformed.
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Further dysostoses are distinguished from more generalized skeletal dysplasias by being formed during
embryogenesis the third through the eighth week post conception , whereas skeletal dysplasias generally
develop throughout intrauterine development and childhood. Achondrogenesis, type II in a term newborn.
Note severe growth deficiency standard ballpoint pen alongside for comparison , small chest and extremities,
and protruding abdomen. This was a postmortem picture. Radiograph of the same patient; note the very short,
irregularly shaped bones of the extremities, short and horizontal ribs, and poorly calcified vertebral bodies.
Delineation of Skeletal Dysplasias The discovery of new skeletal dysplasias has been an ongoing process since
the s. As noted already, a bewildering number of different disorders are recognized, making diagnosis
problematic for the average clinician. The recognition of a specific disorder further is complicated by the
similar appearances of many of these conditions. Furthermore, a spectrum of severity may exist within a single
entity, or two conditions may have overlapping features, making arrival at a correct diagnosis exasperating
even for the experts. A further characteristic of many skeletal dysplasias is that these conditions often become
more severe with time. The condition may manifest prenatally, and may be severe, if not lethal, at birth. If the
disorder is not lethal or not expressed at birth, it invariably worsens with age.
Chapter 7 : What is Skeletal Dysplasia? | Nicklaus Children's Hospital
Acetabular Dysplasia.- Pathologic Anatomy of Congenital Hip Disease.- Development and Clinical Importance of the
Dysplastic Acetabulum.- Radiologic Interpretation of Dysplasia of the Acetabulum

Chapter 8 : Skeletal dysplasias: A radiographic approach and review of common non-lethal skeletal dyspla
Fetal skeletal dysplasias are a complex group of developmental bone and cartilage disorders. There are over different
types of skeletal dysplasias. Skeletal dysplasia occurs in approximately one in every 4, births.

Chapter 9 : Skeletal Dysplasias | Musculoskeletal Key
Skeletal dysplasia describes a category of rare genetic disorders that affect bones and joints and hinder children's
growth and development. The disorder causes abnormally shaped bones, especially in the head, spine, and long bones
of the arms and legs.
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