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Rapid Publication

International Nosology and Classification of
Constitutional Disorders of Bone (2001)

Christine M. Hall*
Department of Radiology, Great Ormond Street Children’s Hospital, London, United Kingdom

The last International Classification of Con-
stitutional Disorders of Bone was published
in 1998. Since then rapid advances have been
made in identifying the molecular changes
responsible for defined conditions and new
disorders are constantly being delineated.
For these reasons a further update on the
classification is appropriate. It has been
expended to not only the osteochondrodys-
plasias (33 groups) but also genetically deter-
mined dysostoses (3 groups).
� 2002 Wiley-Liss, Inc.
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The International Working Group on the Classifica-
tion of Constitutional Disorders of Bone met in Oxford
on September 4th and 5th 2001 to update the last clas-
sification which had been drawn up in Los Angeles in
1997 (Table I). While this latest classification remains a

combination of morphological and molecular groupings
it is anticipated that two parallel but interacting clas-
sifications will evolve: one clinical, identifying accepted
terminology or nosology, and the other molecular, to
help further understand the pathogenesis of individual
disorders.

The major change in the classification has been the
addition of genetically determined dysostoses to the
skeletal dysplasias or osteochondrodysplasias. This is
because in clinical practice these two groups overlap.
Dysostoses may be defined as skeletal malformations
occurring singly or in combination. The dysostoses are
static and their malformations occur during blastogen-
esis (the first eight weeks of embryonic life). This is in
contrast to the skeletal dysplasias which often present
after this stage, have a more general skeletal involve-
ment and continue to evolve as a result of active gene
involvement throughout life. Only those dysostoses
which have an identified chromosomal locus have been
included. They have been divided into three groups:
those with predominant cranial and facial involvement,
those with predominant axial involvement, and those
with predominant involvement of the extremities. The
first group includes in particular the various craniosy-
nostoses occurring as a result of FGFR mutations. The
second group includes the various vertebral segmenta-
tion defect disorders, and the third, the ectrodactylys
and Fanconi syndrome groups. The brachydactylys
were included in the 1997 classification in Group 17,
the acromelic and acromesomelic dysplasias, and now
remain in the acromelic dysplasia group, although they
could logically move into the dysostosis classification.

A few of the more major changes to the skeletal dys-
plasia classification will be identified.

1. SADDAN— severe achondroplasia, developmental
delay and acanthosis nigricans has been included in the
achondroplasia group.

2. The severe spondylodysplastic group has deleted
the San Diego type of lethal platyspondylic dysplasia,
which has been identified as the same as thanatopho-
ric dysplasia type I. The group has been expanded to
include opsismodysplasia and spondylo-metaphyseal
dysplasia typeSedaghatianandisacollectionofmorpho-
logically similar disorders.
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4. In the short-rib dysplasia group, types I and IIIhave
been identified as different ends of the spectrum of the
same disorder. Thoracolaryngopelvic dysplasia (Barnes)
has been included.

6.Theautosomal recessive type ofmultiple epiphyseal
dysplasia has been included in the diastrophic dysplasia
group.

10. Several newly delineated disorders have been in-
cluded in the spondyloepimetaphyseal dysplasia group.
These include: SEMD Handigodu type, SEMD with
multiple dislocations (Hall), SEMD Pakistani type and
anauxetic dysplasia.

11. Familial hip dysplasia (Beukes) has been included
in the group of multiple epiphyseal dysplasia and
pseudoachondroplasia.

12. In the chondrodysplasia punctata group, the
brachytelephalangic type has been recognized as the
same as the X-linked recessive type. Zellweger’s syn-
drome and Vitamin K dependent coagulation defect
have been excluded on the basis that they do not re-
present osteochondrodysplasias. CHILD- limb reduc-
tion icthyosis has been included and HEM (Greenberg
dysplasia) and dappled diaphyseal dysplasia have been
moved from the previous group of lethal chondrodys-
plasias with fragmented bones.

16. In themesomelicgroup, typesKantaputra,Verloes
and Savarirayan have been included.

17. The previous Group 17 has been divided into two.
ThenewGroup17 is the acromelic dysplasias andGroup
18 is acromesomelic dysplasias.

23. The low birthweight, slender bone group now
incorporates microcephalic osteodysplastic dysplasia
(Saul-Wilson) and the 3M syndrome.

24. Two new subtypes of osteogenesis imper-
fecta have been included; Type V, recognised by the
presence of dislocated radial heads and hyperplastic
callus formation and Type VI, diagnosed on the bone
histology.

29. A new group of craniotubular digital disorders has
been created and includes frontometaphyseal dysplasia,
osteodysplasty (Melnick-Needles), precocious osteodys-
plasty (Ter Haar) and oto-palato-digital syndrome types
I and II. The former group of lethal dysplasias with
fragmented bones has been divided between the chon-
drodysplasia punctata group and the group of neonatal
severe osteosclerotic dysplasias.

32. In the osteolyses group, Francois, Whyte-Hem-
mingway and Giacci have been excluded.

33. Several further conditions have been added to the
patella dysplasia group.

A total of 33 groups have now been identified in addi-
tion to three groups of dysostoses.

The references are only relevant recent pub-
lications, mainly identifying new disorders or molecu-
lar advances. They are given under the individual
groups.
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