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LOCUS or

Group/Name of Disorder Inheritance MIM No. Gene

1. FGFR3 chondrodysplasia group

Thanatophoric dysplasia type 1 [TD1) AD 18/600 FGFR3

Thanatophoric dysplasia type 2 [TD2 ] AD 187601 FGFR3

severe achondroplasia with developmental delay and AD 187600 FGFR3
acanthosis nigricans [SADDAN]

Achondroplasia AD 100800 FGFR3

Hypochondroplasia AD 146000 FGFR3

Camptodactyly, tall stature and hearing loss syndrome AD b10474 FGFRS
[CATSHL)

Hypochondroplasia—like dysplasia(s] AD, SP

See also group 33 for craniosynostoses syndromes linked
to FGFR3 mutations, as well as LADD syndrome in group
41 for another FGFRZ-related phenotype
2. Type 2 collagen group
Achondrogenesis wpe 2 [ACGZ; Langer-Saldino) AD 200610 LOLEAT
Platyspondylic dysplasia, Torrance type AD 151210 LOLEAT

Hypochondrogenesis AD 200610 LOLAA1
Spondyloepiphyseal dysplasia congenital [SEDC) AD 183300 LOLAAL
Spondyloepimetaphyseal dysplasia [SEMD | Strudwick type AD 184250 LOLZAT

Kniest dysplasia AD 156550 LOLAAL
spondyloperipheral dysplasia AD 271700 LOLAAL
Mild SED with premature onset arthrosis AD LOLZAL
SED with metatarsal shortening [formerly Czech dysplasia) AD 60916 LOLZA1
stickler syndrome type 1 AD 108300 LOLEAT
3. Type 11 collagen group

stickler syndrome type 2 AD 604841 LOL11AT
Marshall syndrome AD 154780 LOLIIAL
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Group/Name of Disorder Inheritance MIM No. bene
4, Sulphation disorders group

Achondrogenesis type 1B [ACG1E) AR 600972 oTosT
Atelosteogenesis type 2 [ADZ] AR 256050 orosr
Diastrophic dysplasia [(DT0) AR 222600 orosT
MED, autosomal recessive type [rMED; EDM4 ) AR 226800 OrisT
SEMD, PAPS5Z type AR bl2d4s FAPSSE
Brachyolmia, recessive type AR b1234/ FPAFSSZ
Chondrodysplasia gPAPP type [includes Catel-Manzke-like AR 614078 IMPAD

syndrome
Chondrodysplasia with congenital joint dislocations, CH5T3 AR b0863/ LH5T3

type [recessive Larsen syndrome|

Ehlers—Danlos syndrome, CHST14 twype [“musculo-skeletal AR 601/ /b LH5114
variant”|

see also group ¢ and group 20 for other conditions with
multiple dislocations.

5. Perlecan group

Dyssegmental dysplasia, Silverman—Handmaker type AR 224410 PLC [HSPG2]
Dyssegmental dysplasia, Rolland—-Desbuquois type AR 224400 PLC [HSPG2]
Schwartz—Jampel syndrome [myotonic chondrodystrophy) AR 255800 PLC [HSPG2]

6. Aggrecan group
sED, Kimberley twype AD 03361 AGLI
SEMD, Aggrecan type AR 612813 AGLI




7. Filamin group and related disorders
Frontometaphyseal dysplasia 305620

Usteodysplasty Melnick—Needles 3089350

Otopalatodigital syndrome type 1 [0PD1) 311300

Otopalatodigital syndrome type 2 [OPD2) 304120

Terminal osseous dysplasia with pigmentary defects 300244
(TODPD)

Atelosteogenesis type 1 [AD1) 108720

Melosteogenesis type 3 [AD3] 108721 FINE
Larsen syndrome [dominant) 150250 FINB
spondylo-carpaltarsal dysplasia 272460 FINE
Frank-ter Haar syndrome 249420 SH3PXDZE
[see also group 4 for recessive Larsen syndrome and group

20 for conditions with multiple dislocations)
8. TRPV4 group
Metatropic dysplasia 156530

spondyloepimetaphyseal dysplasia, Maroteaux type 184095
[Pseudo-Marquio syndrome type 2]




9. Ciliopathies with major skeletal involvement
Chondroectodermal dysplasia [Ellis-van Creveld)

Short rib—polydactyly syndrome [SRPS] type 1/3
[Saldino—Noonan/Nerma—Naumoff

Asphyxiating thoracic dysplasia [ATD; Jeune]

225500

208500

13091

2b3510

EVL1
EVLZ
DYNLZHI

IFT&U

WOR34
DYNLZHI

[FT80

WOR34
1218

WOR1Y
IFilre
[FT140




10. Multiple epiphyseal dysplasia and
pseudoachondroplasia group
Pseudoachondroplasia [PSACH]
Multiple epiphyseal dysplasia [MED] type 1 [EDM1)
Multiple epiphyseal dysplasia [MED] type 2 [EDM2)
Multiple epiphyseal dysplasia [MED] type 3 [EDM3]
Multiple epiphyseal dysplasia [MED) type 5 [EDMS]
Multiple epiphyseal dysplasia [MED] type 6 [EDME)
Multiple epiphyseal dysplasia [MED], other wypes

stickler syndrome, recessive type

Familial hip dysplasia [Beukes]

Multiple epiphyseal dysplasia with microcephaly and
nystagmus [Lowry—Wood ]

see also Muluple Epiphyseal Dysplasia, recessive type
[rMED; EDM4] in sulphation disorders [group 4], Familial
osteochondritis dissecans in the Aggrecan group, as well
as ASPED in the Acromelic group

11. Metaphyseal dysplasias

Metaphyseal dysplasia, Schmid type [MCS)

Lartilage-hair hypoplasia [CHH; metaphyseal dysplasia,
McKusick twype]

Metaphyseal dysplasia, CHH-like, FOP1 type

Metaphyseal dysplasia, Jansen type

177170
132400
00204
60096
607078
120210

120210
142664
226960

156500
250250

COMP
COMFP
COLFAL
LOLSAS
MAINS
LOLHATL

COL9AL
4q35

COLTOAL
RMRF

FOF1
FTHR1




12. Spondylometaphyseal dysplasias [SMD]
Spondyloenchondrodysplasia [SPENCD] 271550

Odontochondrodysplasia [0DCD) 184260
aMD, Sutcliffe type or corner fractures type 184255

aMD with cone-rod dystrophy b0HS40
>MD with retinal degeneration, axial type b022/1
See also SMD Kozlowski [group TRPV4) as well as SMD
sedaghatian type in group 14; there are many individual
reports of SMD variants.
13. Spondylo-epi-[meta)-physeal dysplasias [SE[M]D]
Dy pgve—Melchior—Clausen dysplasia [DMC) AR 223800 oYM
615222 RAB33E

Immuno-osseous dysplasia [Schimke) AR 242900 SMARCALT
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14, Severe spondylodysplastic dysplasias
Achondrogenesis type 1A [ACG1A)

schreckenbecken dysplasia

spondylometaphyseal dysplasia, Sedaghatian type

Severe spondylometaphyseal dysplasia [SMD Sedaghatian-
like |

Opsismodysplasia

MALMAS related skeletal dysplasia

See also: Thanatophoric dysplasia, types 1 and 2 [group 1];
ACGZ and Torrance dysplasia [group 2);

Fibrochondrogenesis [group 3]; Achondrogenesis type
1B [group 4); and Metatropic Dysplasia [group 8)

Group/Name of Disorder Inheritance
15. Acromelic dysplasias

Tricho-rhino-phalangeal dysplasia types 1/3 AD
Tricho-rhino-phalangeal dysplasia type 2 [Langer—Giedion] AD

200600

269250

250220

258480

MIM No.

190350
150230

TRIF11

SLL3501

GFX4
5805

INFPL1

MAGMAS

[Continued)|

Locus or
Gene

THF51
TRFES1 and
EXT1




16. Acromesomelic dysplasias
Acromesomelic dysplasia type Maroteaux [AMDOM |
Lrebe dysplasia

Fibular hypoplasia and complex brachydactyly [Du Pan |
Acromesomelic dysplasia with genital anomalies
Acromesomelic dysplasia, Osebold-Remondini type

1/. Mesomelic and rhizo-mesomelic dysplasias
Dyschondrosteosis [Leri—Weill]

Langer type [homozygous dyschondrosteosis|

AR

AR

AR

AD

Fseudo-AD

Pseudo-AR

bUZ8+¢'5

200700

228300

B0Y441

1124910

127300

2449700

NFPRZ
LOFS

GOFS

BEMFR1E

SHUX

SHUX




18. Campomelic dysplasia and related disorders
Campomelic dysplasia [COD)

Stive—Wiedemann dysplasia

Kyphomelic dysplasia, several forms

See also group 33 for craniosynostoses syndromes linked
to FbFRZ

19. Slender bone dysplasia group

3-M syndrome

Kenny—Laffey dysplasia

114290

601559

211350

2r 3¢ 50
b12321
614205

244460




20. Dysplasias with multiple joint dislocations

Desbuquois dysplasia [with accessory ossification centre
in digit 2]

Desbuquois dysplasia with short metacarpals and
elongated phalanges [Kim type]

Desbuquois dysplasia type 2

Fseudodiastrophic dysplasia

SEMD with joint laxity [SEMD-JL) leptodactylic or Hall wype

SEMD with joint laxity [SEMD-JL] Beighton type

see also: SED with congenital dislocations, CH5I3 wpe
[group 4); Atelosteogenesis type 3 and Larsen
syndrome [group 7

21. Chondrodysplasia punctata [COP] group

COP, X-linked dominant, Conradi-Hunermann type [COPXZ |
COP, X-linked recessive, brachytelephalangic wype [COPX1]
CHILD |congenital hemidysplasia, ichthyosis, limb defects|

Keutel syndrome

Lbreenberg dysplasia

Rhizomelic COP type 1
Rhizomelic COP wype 2

251450

251450

b15/77

264180

bU354b
27 1640

J024960
3024950
308050
245150

215140

215100
2227 b5

LANTI

LANTI

AYLI1

KiFzZ
E3GALTE




22. Neonatal osteosclerotic dysplasias
Blomstrand dysplasia 215045 FIAR1

Desmosterolosis B0 3498 DHERA4

Caffey disease [including prenatal, infantile and antenuated 114000 LOLTAT
forms|

Caffey dysplasia [severe variants with prenatal onset | 114000

Raine dysplasia (lethal and non-lethal forms | 259775

see also Astley—Kendall dysplasia and LDPs in group 21

23. Dsteopetrosis and related disorders

Osteopetrosis, severe neonatal or infantile forms [OPTE1] 2559700 TCiRG1

Osteopetrosis, severe neonatal or infantile forms [0PTB4) 611450 LLLNA

Osteopetrosis, severe neonatal or infantile forms |0PTBE | 615085 SNX10

Usteopetrosis, infantile form, with nervous system 2559720 OJ51M1
involverment [OPTES)




24. Other sclerosing bone disorders

Craniometaphyseal dysplasia, autosomal dominant type AD 123000 ANKH
Diaphyseal dysplasia Camurati—Engelmann AD 131300 IGFE1
Hematodiaphyseal dysplasia Ghosal AR 231095 TEXAST
Hypertrophic osteoarthropathy AR 259100 HPGD
Pachydermoperiostosis [hypertrophic osteoarthropathy, AD 167100

primary, autosomal dominant |
Oculo-dento-osseous dysplasia [000D] mild wype AD 164200 GJAIL
Decule-dento-osseous dysplasia [000D) severe type AR 257850 GJIAL
Dstecectasia with hyperphosphatasia [juvenile Paget AR 239000 UFG

disease]
Sclerosteosis AR AD 2649500, 5051,

614305 LRP4

Endosteal hyperostosis, van Buchem type AR 239100 S05T
Trichodentoosseous dysplasia AD 190320 OLx3
Craniometaphyseal dysplasia, autosomal recessive type AR 218400 bJAT
Diaphyseal medullary stenosis with malignant fibrous AD 112250

histiocytoma
Lraniodiaphyseal dysplasia AD 122860 LTI
Craniometadiaphyseal dysplasia, Wormian bone type AR B15118
Endosteal sclerosis with cerebellar hypoplasia AR 213002
Lenz-Majewski hyperostotic dysplasia sP 151050 Fris5s1
Metaphyseal dysplasia, Braun—Tinschert type AD B05946
Pyle disease AR 265900

25. Osteogenesis imperfecta and decreased bone density
group

For comments the classification of Usteogenesis
imperfecta, please refer to the text




26. Abnormal mineralization group

Hypophosphatasia, perinatal lethal, infantile and juvenile
forms

Hypophosphatasia, juvenile and adult forms

Hypophosphatemic rickets, X-linked dominant

Hypophosphatemic rickets, autosomal dominant

Hypophosphatemic rickets, autosomal recessive, type 1
[ARHR1]

Hypophosphatemic rickets, autosomal recessive, type 2
[ARHRZ )

Hypophosphatemic rickets with hypercalciuna, X-linked
recessive

Hypophosphatemic rickets with hypercalciuna, autosomal
recessive [HHRH]

Neonatal hyperparathyroidism, severe form

Familial hypocalciuric hypercalcemia with transient
neonatal hyperparathyroidism

Calcium pyrophosphate deposition disease [familial
chondrocalcisnosis | type 2

see also Jansen dysplasia and Eiken dysplasia

27. Lysosomal Storage Diseases with Skeletal Involvement
(Dysostosis Muiltiplex group)

Mucopolysaccharidosis type 1H/15 [Hurler, Hurler—5cheie,
Scheie|

Mucopolysaccharidosis type 2 [Hunter)

Mucopolysaccharidosis type 3A [Sanfilippo A

Mucopolysaccharidosis type 3B [Sanfilippo B)

Mucopolysaccharidosis type 3C [Sanfilippo C)

AD

ALD

AD
AR

XLR

AR

AD

ALR

555

241500

146300

307800

193100
241520

bl331¢

300554

241530

239200
145980

118600

BOAD14

309900
252900
252920
2524930

ALPL

ALPL

FHEX

FGFe3
UMF1

ENFFI

LIENS

SLL3445

LASR
LASR

ANKH

104

105
H55
NAGLU
H5GNAT




28. Osteolysis group
Familial expansile osteolysis

Mandibuloacral dysplasia type A
Mandibuloacral dysplasia type B
Progerna, Hutchinson—Gilford type
Torg—Winchester syndrome

Hajdu—Lheney syndrome

Multicentric carpal-tarsal osteolysis with and without

nephropathy

see also Pycnodysostosis, cleidocranial dysplasia, Keutel
and singleton—Merten syndrome. Note: several
neurologic conditions may cause acroosteolysis

29. Disorganized development of skeletal components
group

Multiple cartilaginous exostoses 1

Multiple cartilaginous exostoses £

Multiple cartilaginous exostoses 3

174310

248370
bU8b1Z
176670
239600

102500

166300

133,00
133701
00209

RANK
[TNERSF114)
LMNA
ZMPSTE24
LMNA
MMP2

NOTLHZ

MAFE




30. Overgrowth [tall stature] syndromes with skeletal
involvement

Weaver syndrome

aotos syndrome

sotos-like syndrome

Marshall-3mith syndrome

Proteus syndrome

LLOVES

Marfan syndrome
Congenital contractural arachnodactyly

2e ¢ 380

117550

bl£535

176920

b172918

154700
121050

SEfLE
NEIX

AKT1

FIK3LA

FENI
FENZ




31. benetic inflammatory/rheumatoid-like
osteoarthropathies

Progressive pseudorheumatoid dysplasia [PPRD; SED with
progressive arthropathy]

Chronic infantile neurologic cutaneous articular syndrome
[CINCA)/neonatal onset multisystem inflammatory
disease [NOMID|

aterle multifocal osteomyelitis, periostitis, and pustulosis
[CINCA/NOMID-like )

Chronic recurrent multifocal osteomyelitis with congenital
dyserythropoietic anemia [CAMO with CDA; Majeed
syndrome |

Hyperastosis/hyperphosphatemia syndrome

Hyaline fibromatosis syndrome

32. Cleidocranial dysplasia and related disorders

Cleidocranial dysplasia

COAGS syndrome [craniosynostosis, delayed fontanel
closure, parietal foramina, imperforate anus, genital
anomalies, skin eruption]

funis—Varon dysplasia

Parietal foramina [isolated)

208230

bUA115

147679

U968

b10Z233

236480

119600

bU3116

216340
168500

ANTARSZ




33. Craniosynostosis syndromes
Pfeiffer syndrome [FGFR1-related] 101600

[Cantinued

Locus or

broup/Name of Disorder Inheritance MIM No. Gene
FGFRZ

Apert syndrome 101200
Craniosynostosis with cutis gyrata [Beare—Stevenson) 1237380
Crouzon syndrome 123500
Bent bone dysplasia b14592
Crouzon-like craniosynostosis with acanthosis nigricans bi1224/

[Crouzonodermoskeletal syndrome]
Craniosynostosis, Muenke type bO2849




34. Dysostoses with predominant craniofacial involvement
Mandibulo-facial dysostosis [Treacher Collins,
Franceschetti—Klein)

Oral-facial-digital syndrome type | [OFD1)
Weyers acrofacial [acrodental] dysostosis

Endocrine-cerebro-osteodysplasia [ECO)
Lraniofrontonasal syndrome
Frontonasal dysplasia, type 1

AD, AD, AR

154500

311200
193530
bl12b51
Jo4110
136760

TCOFY,
POLR1D,
POLRIC

CXORFS
EVC1 EVE2
EFNBI
ALX3




35. Dysostoses with predominant vertebral with and
without costal involvement

LCurraring triad

Spondylocostal dysostosis type 1 [SCDO1], type 2
[SCO0Z), type 3(SCO0O3), wpe 4 [SCD04),

type 5 [SCDOS)

Spondylothoracic Dyostosis [STD)

Vertebral segmentation defect [congenital scoliosis] with
variable penetrance

Klippel—Feil anomaly with laryngeal malformation

Cerebro-costo-mandibular syndrome [rib gap syndrome]

Lerebro-costo-mandibular-like syndrome with vertebral
defects
Diaphanospondylodysostosis

Spondylo-megaepiphyseal-metaphyseal dysplasia [SMMD]
see also Spondylocarpotarsal dysplasia in group ¢

36. Patellar dysostoses

lschiopatellar dysplasia [small patella syndrome]
Nail-patella syndrome

Lenitopatellar syndrome
Ear-patella-short stature syndrome [Meier—Gaorlin]

1/6450
2¢ ¢ 300
bl8bH1
bUY9813
b13686
122600

143500
b13-02
214300
117650
b11209Y

608022

b13330

147891
161200

bUB1-0
224650




37. Brachydactylies [without extraskeletal
manifestations)

Brachydactyly wype Al

Brachydactyly wype Al

Brachydactyly wype A2

Brachydactyly wpe AZ
Brachydactyly wype AZ
Brachydactyly wype B

Brachydactyly wype BZ
Brachydactyly type C

Brachydactyly type D
Brachydactyly wpe E

Brachydactyly wpe E

Brachydactyly with anonychia [Cooks syndrome)

38. Brachydactylies [with extraskeletal manifestations]
Brachydactyly-mental retardation syndrome

Hyperphosphatasia with mental retardation,
brachytelephalangy, and distinct face

Brachydactyly-hypertension syndrome [Bilginturan |

Microcephaly-oculo-digito-esophageal-duodenal syndrome
[Feingold syndrame)

Hand-foot-genital syndrome

Hubinstein—Taubi sundrome

555

AD

AD

AD, AR

AD

AD

5

B85 B85

112500

112600

112600

112600

113000

b113/7
113100

113200

113300

113300

106935

600430

112410
164280

140000
180849

IHH

EMPR1E

EMPEZ

GOFS

RORZ

NOG
LOFS

HOXDI3

FIHLH

HOXD13

50X9

HOACH

PGV

FPUESA
MYLN

HOXALS
LREBEP




39. Limb hypoplasia—reduction defects group
Ulnar-mammary syndrome
de Lange syndrome

Fanconi anemia [see note below]

Thrombocytopenia-absent radius [TAR )
Thrombocythemia with distal limb defects

Holt-Oram syndrome

Okihiro syndrome [Duane—radial ray anomaly)
Lousin syndrome

Hoberts syndrome

aplit-hand-foot malformation with long bone deficiency
[SHFLD3]

libial hemimelia

libial hemimelia-polysyndactyly-triphalangeal thumb

Acheiropodia

181450
122470
300550
61958
b14/01
30048
227650

274000

142900
bOA323
2b0bEU
268300

b1257b

2¢ 222l

188740
200500

IBXS
NIFEL
SML1A
SMLC3
RADA 1
HUALSE
[several]

REMEBA
THFO

TEXS

SALLS
TBEX15
ESLOZ

EHLHAY




40. Ectrodactyly with and without other manifestations

Ankyloblepharon-ectodermal dysplasiacleft lip/palate 106260 P63 (TPE3)
[AEC)

Ectrodactyly-ectodermal dysplasia cleft-palate syndrome b042492 P63 (TPE3)
Type 3 [EEC3]

Ectrodactyly-ectodermal dysplasia cleft-palate syndrome 129300
wype 1 [EEC1)

Ectrodactyly-ectodermal dysplasia-macular dystrophy 225280 LDHS
syndrome [EEM)]

Limb-mammary syndrome [including ADULT syndrome 603273 P63 (TPE3)

Split hand-foot malformation, isolated form, type 4 605289 P63 [TPE3)
[SHFMA4

split hand-foot malformation, isolated form, type 1 183600 DLAS DLXG
[SHFM1 ]

aplit hand-foot malformation, isolated form, type 3 246560 10qg

[SHFM3 ]

aplit hand-foot malformation, isolated form, type 5 b0BA0B WNT10E
[SHFMS |

Hartsfield syndrome b154k5 FGFRT

41. Polydactyly-syndactyly-Triphalangism group

Preaxial polydactyly type 1 [PPD1) AD 174400 5HH-ZRS
Postaxial polydactyly type A AD 174200 L3
Postaxial polydactyly twype B Lomplex

Triphalangeal thumb [TPT|-polydactyly syndrome AD 14500 SHH-LZRS
Preaxial polydactyly type 3 [PPD3) AD 174600

Preaxial polydactyly type 4 [PPD4] AD 174700 GLI3
Greig cephalopolysyndactyly syndrome AD 175700 L3
Fallister—Hall syndrome AD 146510 L3




42, Defects in joint formation and synostoses
Multiple synostoses syndrome type 3
Proximal symphalangism type 1

Proximal symphalangism type £

Hadio-ulnar synostosis with amegakaryocytic
thrombocytopenia

Liebenberg syndrome

Longenital club foot

119800

FGFY
NOG
LOFS
HOXA11

FITAL

PITAI




