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Skeletal dysplasias and limb malformations are a large heterogeneous group of genetic diseases. They are common birth defects. Prevalence rates differ between populations and in various studies. A cumulative international incidence of at least 1:5000 newborn has been estimated (Camera et al., 1982; Connor et al., 1985; Stoll et al., 1989; Cadle et al., 1996). In an Egyptian study on 3000 consecutive live and stillbirths, a prevalence rate of 1.7 per thousand was observed (Temtamy et al., 1998).

Records of skeletal dysplasias have been documented in ancient Egyptian art. Examples are different types of dwarfism in statues and sculptures and the basal cell nevus syndrome in an ancient Egyptian mummy.

The human skeleton is a complex organ system. Its name is derived from the Greek ‘skeletos’ meaning dried up. It comprises 206 bones of different shapes and sizes. Three principal types of bones are commonly distinguished, long bones, which constitute the skeletal part of the extremities, short bones, represented by the carpal and tarsal bones and the flat bones. The skeleton is mainly divided into the axial skeleton (skull & vertebrae) and the appendicular skeleton (the limbs).

In long bones, ossification proceeds in an orderly fashion. It first begins in the shaft or diaphyses and extends from the middle toward both ends (epiphyses). The area of cartilage between the diaphyses and epiphyses is the metaphyses, which represents the growing portion of the bone. The osseous skeleton of the hands and feet is subdivided into 3 segments: the carpal or tarsal bones, the metacarpals or metatarsals and the phalanges or bones of the digits and toes.

The existing nomenclature for skeletal dysplasias is sometimes confusing. There is lack of uniformity about definition criteria. The nomenclature of a disorder is either a description of the clinical outcome (thanatophoric dysplasia meaning death), clinical description (diastrophic dysplasia, meaning twisted), or possible pathogenesis (osteogenesis imperfecta, achondrogenesis). Those disorders with too many features were given eponyms (Ellis-van-Creveld syndrome).

Over the past 40 years the classification of these disorders evolved from purely clinical-pathological descriptions to a nosology that reflects many of their underlying molecular etiology. In an attempt to develop a uniform nomenclature and classification system of these disorders and as a step for simplification of nosology, an International Nomenclature of Constitutional Diseases of Bone was proposed and revised periodically (Beighton et al., 1992; International Working Group of Constitutional Diseases of Bone, 1998). As a result of discoveries of the genetic defects underlying many of these conditions, the classification was updated in 2001 (Hall, 2002). The major changes have been the addition of genetically determined dysostoses to the skeletal dysplasias, some rearrangements based on common pathogenesis and molecular defects.

For simplification, skeletal dysplasias can be broadly classified into two main groups: osteochondrodysplasias and dysostoses.

I- The Osteochondrodysplasias, in which there is, generalized abnormality in bone or cartilage. This group is subdivided into three main categories:

· Defects of the growth of tubular bones and or spine (chondrodysplasias).

· Abnormalities of density or cortical diaphyseal structure and or metaphyseal modeling.

· Disorganized development of cartilage and fibrous components of the skeleton.

II- Dysostoses: This group refers to malformations or absence of individual bones singly or in combination. They are mostly static and their malformations occur during blastogenesis (1st 8 weeks of embryonic life). This is in contrast to osteochondrodysplasias, which often present after this stage, has a more general skeletal involvement and continue to evolve as a result of active gene involvement throughout life (Sillence, 2002). The dysostoses group can be sub-classified into three main categories:

· Those primarily concerned with craniofacial involvement and includes in various craniosynostosis.

· Those with predominant axial involvement including the various segmentation defect disorders.

· Those affecting only the limbs.

The clinical, genetic and radiological features of some skeletal dysplasias will be discussed. The classification of limb malformations suggested by Temtamy & McKusick (1978) will be reviewed. Recent molecular limb dysmorphology in the various groups of limb malformations will be outlined.

Bibliography

[1] Beighton P. Giedion A. Gorlin R. International classification of osteochondrodysplasias. Am J Med Genet. (1992). 44. 223-229. 
[2] Cadle RG. Dawson T. Hall BD. The prevalence of genetic disorders, birth defects and syndromes in central and eastern Kentucky.. J Ky Med Assoc. (1996). 94. 237-241. 
[3] Camera G. Mastroiacovo P. Birth prevalence of skeletal dysplasias in the Italian multicentric monitoring system for birth defects. In Skeletal Dysplasias.. Papadatos CJ, Bartsocas CS (eds.). Alan R Liss, New York. (1982). . 441-449. 
[4] Connor JM, Connor RAC, Sweet EM.. Lethal neonatal chondrodysplasias in the West of Scotland 1970-1983 with a description of thanatophoric, dysplasia like, autosomal recessive disorder, Glasgow variant.. Am J Med Genet. (1985). 22. 243-253. 
[5] Hall CM. International nosology and classification of constitutional disorders of bone. Am J Med Genet. (2002). 113. 65-77. 
[6] International Working Group on Constitutional Diseases of Bone. International Nomenclature and Classification of Osteochondrodysplasias. Am J Med Genet. (1997). 79. 376-382. 
[7] Sillence DO. Disorders of bone density, volume and mineralization.. In Emery and Rimoin’s Principles and Practice of Medical Genetics. (2002). 4th edition. Rimoin DL, Connor JM, Pyeritz R, Korf B (editors). Edinburgh: Churchill-Livingstone.. 4116-4115. 
[8] Stoll C. Dott B. Roth MP. Alembik Y. Birth prevalence rates of skeletal dysplasias. Clin.Genet.. (1989). 35. 88-92. 
[9] Temtamy SA. McKusick VA. The Genetics of Hand Malformations. NewYork, Alan R Liss, Inc., for the National Foundation-March of Dimes. (1978). BD:OAS XIV 3, reprinted in 1987 and in 2001.. . 
[10] Temtamy SA. Meguid NA. Mazen I. Ismail SR. Kassem NS. Bassiouni R. A genetic epidemiological study of malformations at birth. Egypt Eastern Meditt Health Journal. (1998). 4. 252-259. 
