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Abnormal mineralization

group

1. FGFR3 group Thanatophoric
dysplasia type 1 (TD1) Thanatophoric
dysplasia type 2 (TD2) Severe
achondroplasia with developmental delay
and acanthosis nigricans (SADDAN)
Achondroplasia Hypochondroplasia
Camptodactyly, tall stature and hearing
loss syndrome (CATSHL)

FGFR3
2
4

2. Type 2 collagen Group and
similar disorders Achondrogenesis type
2 (ACG2; Langer-Saldino)
Hypochondrogenesis Platyspondylic
dysplasia Torrance type
Spondyloepiphyseal dysplasia congenital
(SEDC) Spondyloepimetaphyseal
dysplasia (SEMD) Strudwick type Kniest
dysplasia Spondyloperipheral dysplasia
SED with metatarsal shortening (formerly
Czech dysplasia) Stickler syndrome type

1 Dysplasia of the proximal femoral

epiphyses
COL2A1
2
1

9. Cilliopathies with major



skeletal involvement
m Chondroectodermal dysplasia
(Ellis-van Creveld)

EVC, EVC2

WDR35 DYNC2LI1

m SRP type 1/3
(Saldino-Noonan/Verma-NaumofT)

DYNC2H1, 1FT80, WDR34, WDR6O,
DYNC2LI1

m Asphyxiating thoracic dysplasia (ATD;

Jeune)

DYNC2H1,DYNC2L11,WDR34,TCTEX1D2,WDRGO,
WDR19, IFT140,TTC21B, IFT80, IFT172, IFT81
, IFT52, TRAF31P1,CFAP410,CEP120,KIAA0S8
6,KI1AA0753

m SRP type 2 (Majewski)
DYNC2H1,NEK1, IFT81, TRAF3IP1

m SRP type 4 (Beemer)
IFT122,1FT80

m SRP type 5
WDR35

m SRPS unclassified
ICK, INTU,FUZ, IFT43,WDR35

m Orofaciodigital syndrome type 4
(Mohr-Majewski)
TCTN3

m Orofaciodigital syndrome type 2 (Mohr
syndrome)
NEK1

m Cranioectodermal dysplasia
(Levin-Sensenbrenner) type 1,2
1FT122,WDR35,WDR19, IFT43, IFT52

m Mainzer- Saldino syndrome
IFT140, IFT172

m Axial spondylometaphyseal dysplasia
CFAP410,NEK1
m Thoracolaryngopelvic dysplasia

(Barnes)

21. Chondrodysplasia punctata
(CDP) Group
m CDP, X-linked dominant,
Conradi-Hiinermann type (CDPX2)

EBP



m CDP, X-linked recessive,
brachytelephalangic type (CDPX1)
ARSE

m CHILD (congenital hemidysplasia,
ichthyosis, limb defects)
NSDHL

m Keutel Syndrome
MGP

m Greenberg dysplasia
LBR

m Rhizomelic CDP type 1
PEX7

25. Osteogenesis Imperfecta and
decreased bone density group
m Osteogenesis imperfecta, nondeforming
with persistently blue sclerae (Ol type
D
COL1A1, COL1A2
2
4
m Osteogenesis imperfecta, perinatal
lethal form (Ol type 2)
COL1A1, COL1A2
2
4

CRTAP,LEPRE1,PPIB
1
2
m Osteogenesis imperfecta,
progressively deforming type (Ol type 3)
COL1A1, COL1A2
2
4

IFITM5,CRTAP, LEPREL,PPIB, SERPINH1, FKBP
10, TMEM38B,BMP1,WNT1,CREB3L1
1
2
SERPINF1, SPARC,TENT5A

2
m Osteogenesis imperfecta, moderate
form (OI type 4) (Note: In adults always,
normal sclerae)
COL1A1, COL1A2
2
4

WNT1, IFITM5,CRTAP,PPIB,FKBP10,SP7
1
2
m Osteogenesis imperfecta with
calcification of the interosseous
IFITM5
1
2
m Osteoporosis— X-linked form
PLS3
1
2
MBTPS2



m Osteoporosis— AD form
WNT1
1
2
LRP5

m Osteogenesis imperfecta, other types
CRTAP, FKBP10, LEPRE1, PPIB
1
2
m Bruck syndrome type 1 (BS1)
FKBP10
1
2
m Bruck syndrome type 2 (BS2)
PROD2
1

m Osteoporosis-pseudoglioma syndrome
LRP5

1
m Calvarial doughnut lesions with bone
fragility
SGMS2

m Cole-Carpenter dysplasia (bone
fragility with craniosynostosis)
P4HB

m Cole- Carpenter like dysplasia

SEC24D

m Spondylo-ocular dysplasia
XYLT2

m Gnathodiaphyseal dysplasia
ANO5

m Ehlers- Danlos syndrome,
spondylodysplastic type
BAGALT7

m Geroderma osteodysplasticum
GORAB
1

m Cutis laxa, autosomal recessive form,
type 2B (ARCL2B)
PYCR1

m Cutis laxa, autosomal recessive form,
type 2A (ARCL2A) (Wrinkly skin syndrome)
ATP6VOA2

m Wiedemann- Rautenstrauch syndrome
POLR3A

m Singleton- Merten dysplasia type 1
IFIH1



m Singleton- Merten dysplasia type 2
DDX58

m Short stature, optic nerve atrophy and
Pelger- Huet anomaly (SOPH syndrome)
NBAS
1

26. Abnormal mineralization
group
m Hypophosphatasia, perinatal lethal,
infantile and juvenile forms
ALPL(TNSALP)
3
1
m Hypophosphatasia, juvenile and adult
form
ALPL(TNSALP)
3
1
m Hypophosphatemic rickets, X-linked
PHEX
1

m Hypophosphatemic rickets, autosomal
dominant
FGF23
1

m Hypophosphatemic rickets, autosomal
recessive, type 1(ARHR1)
DMP1

m Hypophosphatemic rickets, autosomal
recessive, type 2(ARHR2)
ENPP1
1

m Hypophosphatemic rickets with
hypercalciuria, X-linked recessive
CICN5

m Hypophosphatemic rickets with
hypercalciuria, autosomal recessive
(HHRH)

SLC34A2

m Vitamin D-dependent rickets, type 1A
CYP27B1

m Vitamin D-dependent rickets, type 1B
CYP2R1

m Vitamin D-dependent rickets, type 2A
VDR

m Vitamin D-dependent rickets, type 2B

m Familial hyperparathyroidism, types
1- 4
CDC73, GCM2

m Neonatal hyperparathyroidism, severe



form
CASR

m Neonatal
hyperparathyroidism,transient form
TRPV6

m Familial hypocalciuric hypercalcemia
with transient neonatal
hyperparathyroidism

CASR

m Calcium pyrophosphate

depositiondisease (familial

chondrocalcisnosis) type 2
ANKH

m Cutaneous skeletal hypophosphatemia
syndrome
HRAS, NRAS

33. Craniosynostosis syndromes
m Pfeiffer syndrome
FGFR1

FGFR2
3
2

m Apert syndrome

FGFR2
3
2
m Craniosynostosis with cutis gyrata
(Beare-Stevenson)
FGFR2
3
2
m Crouzon syndrome
FGFR2
3
2
m Crouzon-like craniosynostosis with
acanthosis nigricans
(Crouzonodermoskeletal syndrome)
FGFR3
2
4
m Craniosynostosis, Muenke type
FGFR3
2
4
m Antley-Bixler syndrome
POR

m Craniosynostosis Boston type
MSX2

m Saethre-Chotzen syndrome
TWISTL

m Shprintzen-Goldberg syndrome
SK1



Osteogenesis imperfecta: 6

Atelosteogenesis type 3

m Baller-Gerold syndrome Coffin-Siris or fetal alcohol syndrome:
RECQL4 1
Kyphomelic dysplasia 1
OSMED (otospondy lomegaepiphyseal
m Carpenter dysplasia)
RAB23, MEGF8 AR-brachyolmia type 11

collagenopathy Czech dysplasia,
COL2Al1-related Stanescu dysplasia:l
m Coronal craniosynostosis axial SMD:1
TCF12 Pyknodysostosis:1
Saul-Wilson syndrome:1
AR-Larsen (CHST3 mutations):1
m Complex craniosynostosis Metaphyseal dysplasias: 2
ERF pseudo(pseudo)hypoparathyroidism
syndactyly type 1V:1
Fetal hypokinesia sequence:3
EFH~TH (& 117
31 /

69
Acromicric dysplasia: 1
Thanatophoric dysplasia 1: 2
Thanatophoric dysplasia type 2: 1
Achondroplasia: 2
Hypochondroplasia: 5
Cleidocranial dysplasia: 3 30 12
SEDC: 2
Stickler syndrome: 1
Dyssegmental Dysplasia: 1
CDP: 5
Ciliopathy: 2
SEMDJL type 1 (Beighton): 2
Cerebrocostomandibular syndrome

Campomelic dysplasia: 2
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