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genetic skeletal disorders: 2019 revision”
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718 ® Campomelic dysplasia and related disorders
I%, Bent bone dysplasia group Z5 & BLEIE 7 )L —
FICEEE N7 (2010 LRI O BFRICR > 7). FL—
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R1 2019 FREF O RIRE

1) URICHYS T 2 EHEOEIKRIRE
BRI
REEERER
FEGE

B2 O EE %789 malformation (FEENAR4) /reduction (RE) fEFERE
2) FiCIZ72 > TWA 7, F7-1% PubMed % Online Mendelian Inheritance in Man

(OMIM) & 12N ST WD
3

=

BARAAEEE ORI RETE S S L

KRB TBIZOEBIEHSN TV S D, BL2RRACB T 2RFMOREGED» 5

4) EBEFATICE D, nosologic autonomy AR SN T W15

719 @ Slender bone dysplasia group & Primordial
dwarfism and slender bones group J& 5 1 & & £ iE
WM T — TS ICEHE S N,

SEEVWLODPORTICEHT 2EESH -7z, 1F
KRELGEER, FREORRESY 2N EONEHZ
2l ETHBH. Fi, XPEEBEERICOWVL T,
FXLD/XLR; OFFEL %22 XL, EDAEFHL LT
W5, BT EEE 72 13EE T (Locus or Gene) DIHH
1&, 5T (Gene(s)) ICEHE %o 72,

OMIM (FEELid MIM 7> 5 OMIM IZ &%) &5 120
ZC, ORPHNET 2 — R34 [alg & T = 17z
(ORPHNET &, =7 7 v FT v 7 EHmDERIC
B9 2 EMERMT 23— %D Web T 1 1),

MERIEF L T D E

HES/NREIEINRIZE B Tl 2019 FhEIBE
DRFR 22T CTHRIEZEICE T 21T 217> 72, 2020
2 HICET X —)LIZT 2019 FH D last author
Matthew L. Warman 3 & U first author @ Geert R.
Mortier IZHIFROFFFE 215721212, Matr o DEX 7%
MR % 3 HIcfE 7.

WAT LT, RO &S ICHAERR AR, HAR
NRBIEESITH N EZ P TWG IS 228
O ZZ T 72, o> 74 VARED -0, &
FIITHIIC2020 F3 HPSEF A —LEHNTE
ERMD .. WG Tl 2015 FEIRE TOMFUEED T
SEBE L7225, WG XU N= 50N DODDREN
HO, LROXS sikinziTo 7.

7' )b — 718 ® Campomelic dysplasia i, BL#i»
5 MR RIERIE) SRS Tz, 2016 4F
DOFFET "BMERIEANE) EFRENTHS. L
L, ZU—718 OFMAH TEMEREMAE) 1R,

TN—T2EZOBEBAOKA B DEIT Wi, &
B % 2010 FFRDETORE O TEMERIESIE, (12
RL7z.

7' ) — 720 ® B3GAT3 deficiency @ Note: Mul-
tisystem linkeropathy including osteopenia with
fractures (osteogenesis imperfecta-like) and disloca-
tions (Larsen-like) and developmental delay {2 & %
“linkeropathy” (&ithJ[|ZEERSEAE (BLAWT9ERR, A:am
ERMEE Y 7 —, & LBEREERIEIISCER P R
HIREBMIEF — L, F—LY —%—) R0 HENH
LWHEETH 5. Multisystem linkeropathy ®iR& L
TIARNHKELT TZRMGAG Y =Ry DT
BET W20V, ) Y HI—ROETIC GAG B L < I
TRTFTIH L EVIEN BTV ETOREKERS
WD T, ER T 7% WA Multisystem linkeropathy
12 GAG v HARGERIZ T2 585 GAG Y > 71 —9K)
L.

TN—723 O TELREE, OFEIZ, S “pyc-
nodysostosis’ & 7% o T\ 5 A5, 2015 4F Jix LAl 1%
“pyknodysostosis” &EEKFELSINTW 5. BIESNEIZH
FEE (HARIEIF 2 247) T3, “pyknodysostosis”
DOHDPPWHSNT WS-8, SO BARFEFICOHEHT
HYEFEIX, AV TVFIEIEE L L5 EE "pykno-
dysostosis” OFEFdE L7,

AT & [Fl—OBER D W TIEEIE O FIER % A
WIS T 2 58 CHIFRERE 21T 72, L L, IR
EEBIHERSNAHEOE(LLH D720, WD
OHFEIC DWW TIIIERD HAGERZAE L. st
Bl FFESE TIERINE D 7L — 7 27 ® “lysosomal
storage disease” 1%, fERIx TU VY —LAEBRIE, &
MERENTE., LArL, —BOMHEEE To51Y
V= LR BEL, HRRZERESHERRICS T35

—(76)—



H#25E (J. Jpn. Orthop. Assoc.) 94 (9 ) 2020

A= LR BN EN TN D70 EEHE L.
[ U< HAESZSEZHERIT “dwarfism” O
RELT, VhAKE) BIHRHEOBVWEL->TW0E T
O, ZL—=F19B XTI — 7 8ERD dwarfism
OHFE TESRRE, & L.

HRFY O TREEFERET S —T 15 D “Geleo-
physic dysplasia” 13N E T TEEERE RELIE,
ERER SN T &2, EBITIZS DB IE A A 7%
CEB5FIRESINTHY, MFURS &k E DTl
PHsn. COMFIRBIZEEREIHEEOETELD
HAPEE 5 2 B AR B 5728, 2010 FEOHIFR
DOBICHARF Y ¥ 7REAEEJED “Thanatophoric dys-
plasia” OFIFR%E TEFLHEBRIEBIE ) »S5IRXD A
FHFFRERD T F b7 5y 7 ERIEEAE) ICEH
L7zDIZffivy, REBOMFRHEZS TrL A7 4Ty
7B RIERNE) ICATE L.

S 51T, ZEFi7zICMb o7z 7L —739 D “Sire-
nomelia” 1, R UL HRF ) O 7RENVFEIROHET
ZOHERIE TARE(EE) ) THha7, FE&EUH
Hrs LAY 7, L7k

F 7z, X O S 275380 % 2015 IR HARGERD
WZPEROARERE S TIBELTH S,
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8, 2006 FERE DM ER D & brachydactyly (7))L —
737, 38) 2 E B & B E A Y TR I HREDIEA,
BIEHNRIEAGEED X212 TR ()E) &89 T
BiE) LRRLTWA. CHIEEBOATELTBRICEL
TOFEREZX2EHNTH 5.
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BEREEERESE(Q019MR
SFUEE AR ZS NEREABEES ERFRERMRY —F L /I —TF

S s (R PN~ /K% (R —ER A
1. FGFR3 chondrodysplasia group 1. FGF3 RBEREREIN—T
Thanatophoric dysplasia type 1(TD1) 2 b7 v 7 BRBRELE (TD1) AD FGFR3 187600
Thanatophoric dysplasia type 2 ( TD2 ) 2> b7V v BEREMESR (TD1) AD FGFR3 187601
Severe achondroplasia with developmental — EJESKEEEKIE - BiEEH - BARKKE AD FGFR3 616482
delay and acanthosis nigricans (SADDAN)
( SADDAN )
Achondroplasia B B ARUE AD FGFR3 100800
Hypochondroplasia BB IR RE AD FGFR3 146000
Camptodactyly, tall stature and hearing JBE - BmE K - #ESEWREE (CATSHL) AD, AR FGFR3 610474
loss syndrome (CATSHL)
See also group 33 for craniosynostosis FGFR3ZER L M ¥ 2B BRAAERE
syndromes linked to FGFR3 mutations , as 2V T, 7V —733%3 8. FGFR3HEE
well as LADD syndrome in group 41 for DHORBFHEL T, INV—T41OR - F -
another FGFR3-related phenotype - FRERE LR
2. Type 2 collagen group 2. Rag—FrIIn—7
Achondrogenesis type 2 (Langer-Saldino) MEEREAE2R! (Langer-Saldino%!) AD COL2A1 200610
Hypochondrogenesis EIRIE AR AD COL2A1 200610
Platyspondylic dysplasia, Torrance type REHERIZAE , TorranceZ AD COL2A1 151210
Spondyloepiphyseal dysplasia congenita EREFHEFTHREMRE (SEDC) AD, AR* COL2A1 183900
(SEDC)
616583
604864
Spondyloepiphyseal dysplasia with marked & LWEBWRELEZ D FHEREFRE  AD COL2A1 184250
(SEMD) [
metaphyseal change (SEMD) 184953
184255
Kniest dysplasia Kniest ‘B £ RE AD COL2A1 156550
Spondyloperipheral dysplasia FHERAE RIAE AD COL2A1 271700
SED with metatarsal shortening (formerly ‘:F'Eﬁ‘ﬁfﬁ??# S EHEBIREARE (LATO  AD COL2A1 609162
Czech dysplasia) Czech EFAIE)
Stickler syndrome type 1 SticklerfE f&# 17 AD COL2A1 108300
Dysplasia of the proximal femoral epiphyses ~ ABRE VT i 2 AAE AD COL2A1 608805
150600
See also group 10 (multiple epiphyseal EFEFRE ﬁ%ﬁﬁ@ﬁ'ﬁﬁ%ﬁ SRBBLER
dysplasia) for overlapping phenotypes with LTWAED I NV—710 (BREBEREFRK
normal stature and premature onset i) bBR
arthrosis
3. Type 11 collagen group 3. NMBas—SFrIra—7
Stickler syndrome type 2 SticklerfE & & 275 AD COL11A1 604841
Marshall syndrome MarshallfiE & & AD COL11A1 154780
Sticker syndrome type 3 (nonocular) SticklerfEZEE3% (ARFERA2 L) AD COL11A2 184840
Fibrochondrogenesis FRAEMERE R AE AR, AD COL11A1 228520
AR, AD COL1142 614524
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ORPENET s () BER (IR
18060  Includes previous San Diego type ROV T 4 = IREET
93274
85165
15
427
85164  Loss-of-function mutation BEERALR
93296  Achondrogenesis type 2 and hypochondrogenesis form one RE R AE2R L B ERAEIL— D ORFEE OEFAZ FR
phenotypic continuum LTW3
93297  Achondrogenesis type 2 and hypochondrogenesis form one B R AR L B IERAIE X — D OREE OBFHAE R
phenotypic continuum LT3
85166  See also severe spondylodysplastic dysplasias (group 14) BEREFHERBE (F7Vv—714) 2R
94068  Includes mild skeletal dysplasia (SED) with premature FRMEBIEAE & £ O AR HEE W RIDAUE & B HEE IR R AUE
onset arthrosis and SED Stanescu type. Stanescu # &1y, BEFHBERBWREENIIBETLISH
Mild SED cases may resemble multiple epiphyseal dysplasia PERIRRTAE L RET 5 (ERSH) .
(MED) (see note) . $HtE . ZXISLCOL2A1 EROBRENRH S
AR* :A few cases with biallelic COL241 mutations have been
reported
93346  Includes SEMD Strudwick type, SMD Algerian type, FHE B #InRUAUE Strudwick®, HHEEHIERFAE
“ossie dysspondyloenchondromatosis and some cases of SMD corner Algerian®!, R&FHENEKEIEE, FHE 5% R REcorner
fracture type fractureE DV S DEFIZ BT
93315
85198
485
1856
137678  Often associated with the p.R275C mutation R2T5CERZHH5>FLH D
828 See also COL1141,COL11A2,COL9A1,COL9A2 , and COL11A1,COL11A2,COL9A1,COL9A2,COLIA3 b %R
90653 COL9A3
2380 Heterogeneous condition , not all cases are due to COL241 L TORERINCOL241 R (@H1XG393S,G717S, G1170S)
mutation ( usually p.G393S; p.G717S; p.G1170S ) ICRAT 20T T2, REEOH DRI
90654  Can also result from somatic mosaicism for a COL11A41 COL1IAl ZRZ X 2BMREF A /7 hbEL2ELHD
mutation
560 One report with homzygous p. Gly901Glu mutation in two REHEAGlyI0IGIWERIZ L A26|0BABRBOIHRENH 5
affected sibs (PMID 22499343) (PMID 22499343)
166100
2021
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I A (R PN—T B (FOR) RER ey G
Otospondylomegaepiphyseal dysplasia FHHEXBREMRE (OSMED), 4% AR COL11A2 215150
(OSMED), recessive type
Otospondylomegaepiphyseal dysplasia HEEHEXEIREMMIE (OSMED) , ## AD COL11A2 184840

(OSMED), dominant type (Weissenbacher- %! (Weissenbacher-ZweymiillerfiE {&#f,
Zweymiiller syndrome, Stickler syndrome SticklerfiE & #£3%Y)

type 3)
Sye}:e also Stickler syndrome type 1 in group 7 N—720SticklerfEZEE 1T & B R
2
4. Sulphation disorders group 4. BR{LEEI N —T
Achondrogenesis type 1B (ACG1B) HEERBEAIE1BE (ACG1B) AR SLC26A2 600972
Atelosteogenesis type 2 (A02) BRATRLE2R (A02) AR SLC26A2 256050
Diastrophic dysplasia (DTD) btk E RIEALIE (DTD) AR SLC26A2 222600
MED, autosomal recessive type ZRUEBIRBRIE, ®UaikeiEn AR SLC2642 226900
SEMD, PAPSS2 type FHEF A B RAMRIE, PAPSS2H AR PAPSS2 612847
Brachyolmia, recessive type SERRAE, BYmRS R AR PAPSS2 612847
Chondrodysplasia gPPAP type (includes HERFRAEgPAPPAE! (Catel-Manzke #%fE AR IMPADI1 614078
Catel-Manzke-like syndrome) BEREEZET)
Chondrodysplasia with congenital joint SERVEREIBLE % £ 5 5KE RERE, AR CHST3 143095
dislocations, CHSTS3 type (recessive CHST3%! (%51%LarsenfE &E¥)
Larsen syndrome)
Ehlers-Danlos syndrome, Ehlers-DanlosfiEf&Ef, #hffEa AR CHST14 601776
musculocontracural type AR DSE 615539
See also group 7 and group 20 for other ZHEMEBEAEZEI ORBIIIN—TTE S
conditions with multiple dislocations. N—7206 R
5. Perlecan group 5. Perlecan 7V —7
Dyssegmental dysplasia, Silverman- HEREERFRIE, Silverman- AR HSPG2 224410
Handmaker and Rolland-Desbuquois types Handmaker®, Rolland-Desbuquois®! 554400
Schwartz-Jampel syndrome (myotonic Schwartz-JampeliEfERE (# I 4 b=—#K%E AR HSPG2 255800
chondrodystrophy) RIRWIE)
Note: HSPG2 encodes perlecan , hence the MR : HSPG2liperlecank 22— F{LL TV
group name B, TDEDIN—THER>TND
6. Aggrecan group 6. Aggrecan /N —7
SED, Kimberley type FHF R RFAIE, Kimberley®! AD ACAN 608361
SEMD, Aggrecan type HFHB B SRR RIE, Aggrecan® AR ACAN 612813
Short stature and advanced bone age B R &TUE LB AD ACAN 165800
7. Filamin group and related disorders 7. FilaminZ /V—7 & BEK B
Frontometaphyseal dysplasia RIEE B BRI AUE XL FLNA 305620
AD MAPSK7 617137
AD TAB2
Cardiospondylocarpofacial syndrome DEHEFIR G EEEREE AD MAP3K7 157800
Melnick-Needles syndrome Melnick-NeedlesfiE & XL FLNA 309350
Otopalatodigital syndrome type 1(OPD1) HnEEE®ELE (OPD]) XL FLNA 311300
Otopalatodigital syndrome type 2(OPD2) HOERERE2E (0OPD2) XL FLNA 304120
Terminal osseous dysplasia (TOD) Kig REE (TOD) XL FLNA 300244
Atelosteogenesis type 1(AO1) BRARL21E (A0 AD FLNB 108720
112310
Atelosteogenesis type 3(A03) BRARL23E (AO3) AD FLNB 108721
Larsen syndrome (dominant) LarsenfEf&RE () AD FLNB 150250
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ORPENET e (R0 ER (FIfR)
1427
3450
93298  Formerly known as achondrogenesis, Fraccaro type CARTIZ#RE EFRASE, Fraccarof & L THLNA TV 2
56304  Includes de la Chapelle dysplasia, McAlister dysplasia, and de la Chapelle &/ KIE, McAlisterd RFAE, HERETR
neonatal osseous dysplasia FERIER &
628
93307  Classified in OMIM as EDM4; see also multiple epiphyseal =~ OMIM TIZEDM4& L THE ; £RMEFHBFRIES L U5
dysplasias and pseudoachondroplasia group (group 10) and #KEEFIES NV—T (FV—710) &7 L—TF200EDMT7H
EDM?7 in group20 SR
93282  Formerly “Pakistani type”. See also SEMD group (group 13) LLAT® “Pakistani®”. SEMDZ /L —7 (/' Lv—713) L &M
448242  Probably includes Toledo and Hobaek types of brachyolmia 8% 5 < ToledoZ! & Hobaek®! D E (K& E 2 & 1o
280586
263463  Includes recessive Larsen syndrome, humero-spinal PHitLarsenfEREE, LiE - FHREE, FHBRRBRE
dysostosis, and SED Omani type Omani® % &1
2953 Includes adducted thumb-clubfoot syndrome WNEsfHE - AR BERX &
1865
156731
800 Mild and severe forms; includes previous Burton dysplasia BERE X OVEAER! ; LARTOBurton'B RIERESR &1
253
171866
364817 Sometimes with osteochondritis dissecans B ICBEMTIE BB R E D
1826
3238
2484 Includes osteodysplasty BRERE ST
90650
90650
88630  Includes digitocutaneous dysplasia HEEEREERELZ BT
1190 Includes Boomerang dysplasia, Piepkorn dysplasia, and T—RA 7 o ERFRIE. Piepkorn B RBFMKIE, FHE EE KR
1263 spondylohumerofemoral (giant cell) dysplasia B (EMiat) BERELET
56305
503
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S g (R I~ /A () —ERR : R
Spondylocarpotarsal synostosis syndrome FHEFRE BRBM S EERER AR FLNB 272460
AD, AR MYH3
Franck-ter Haar syndrome Franck-ter Haarfi f% & AR SH3PXD2B 249420
See also group 4 for recessive Larsen 7 NV—T 4D % LarsenfEERE R L O —

syndrome and group 20 for conditions with T0DEFHMEBEA T RB LB
multiple dislocations

8. TRPV4 group 8. TRPV4 ' —7
Metatropic dysplasia BEMEE RYRIE AD TRPV4 156530
Spondyloepimetaphyseal dysplasia, HFHEB IR B R RIUAE, Maroteaux® ({4 AD TRPV4 184095
Maroteaux type (Pseudo-Morquio HEMorquiofE EEE2%)
syndrome type 2)
Spondylometaphyseal dysplasia, Kozlowski #HeE# i RFRIE, KozlowskiZ! AD TRPV4 184252
type
Brachyolmia, autosomal dominant type FRRRE, WU AD TRPV4 113500
Familial digital arthropathy with SR & O FIRMEFE BIEE AD TRPV4 606835
brachydactyly
See also group 4 and 13 for other forms of TN—TF4L 7 N—TF13DM ORI DERERIE
brachyolmia LB
9. Ciliopathies with major skeletal 9. KERBELMENHIMEREE
involvement
Chondroectodermal dysplasia (Ellis-van HENESRERAE (Ellis-van Creveld) AR EVCI 225500
Creveld) AR EVC2
AR WDR35
AR DYNC2LI1
Short ribs-polydactyly syndrome (SRPS) SN B &R REMERE (SRPS) 1/8%! (Saldino- AR DYNC2H1 613091
type 1/3 (Saldino-Noonan/Verma-Naumoff) Noonan/Verma-Naumoff) AR IFTS0
AR WDR34
AR WDR60
AR DYNC2LI1
Asphyxiating thoracic dysplasia (ATD; R AL ERSE (ATD; Jeune) AR DYNC2H1 613091
Jeune) AR DYNC2LI1
AR WDR34
AR TCTEX1D2
AR WDR60
AR WDR19
AR IFT140
AR TTC21B
AR IFT80
AR IFT172
AR IFT81
AR IFT52
AR TRAF3IP1
AR CFAP410
AR CEPI120
AR KIAA0586
AR KIAA0753
SRPS type 2 (Majewski) EINELEERER2E (Majewski) AR DYNC2H1 263520
AR NEK1
AR IFT81
AR TRAF3IP1
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e HER (R0 TR (FiR)
3275
137834  Includes Borrone dermatocardioskeletal syndrome Borrone & LERIERE 2 &1
2635 Includes "hyperplastic,” lethal and nonlethal forms. Can also BEER, FEERDOWDAILL)D LT LB ObDOEE
result from somatic mosaicism for a 7ZRPV4 mutation o, TRPVAERIZEDHRMBRESA 7 0OELDZEFLHD
263482  Includes parastremmatic dwarfism (OMIM 168400) parastremmatic {&5& &fE (OMIM 168400) % &ir
93314
93304
85169
289 See also Weyers acrofacial (acrodental) dysostosis in group 7 /L — 734D WeyersZiiiim (i) RRELER
34
93270  There is significant clinical and radiological overlap between SRP1/3& ATDIZEERAYIC b XIRZEEIC HERICA—/—F »
SRP1/3 and ATD. Some forms of both remain unlinked to the 7L T\%. WED—HMITIIBEMOBET LEHL T\ 2%
93271 N
genes. A THREFEET 5.
474 Dynein motor A= F—H—
Retrograde transport (IFT-A) HiTHEER (IFT-A)
Anterograde transport (IFT-B) JIEFT &% (IFT-B)
Basal body FEE/ME
Centrosome ERRRYES
93269
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SN~ B (R IN—F /RBE () REX REF R
SRPS type4 (Beemer) B ZIEFERER 4% (Beemer) AR IFT122 269860
AR IFT80
SRPS type5 B S IRAERRF 5 AR WDR35 614091
SRPS unclassified EINE ZEERRDE AR ICK
AR INTU
AR FUZ
AR IFT43
AR WDR35
Orofaciodigital syndrome type4 (Mohr- NAEEEER4E (Mohr-Majewski) AR TCTN3 258860
Majewski)
Orofaciodigital syndrome type2 (Mohr NEAmEAEER 2T (MohrfiE & EE) AR NEK1 252100
syndrome)
Cranioectodermal dysplasia (Levin- BEESMIERUAAE (Levin-Sensenbrenner AR IFT122 218330
Sensenbrenner ) type 1,2 ) 1%, 27 AR WDR35
AR WDR19
AR IFT43
AR IFT52
Mainzer-Saldino syndrome Mainzer-SaldinofiE f& &% AR 1IFT140 266920
AR IFT172
Axial spondylometaphyseal dysplasia LT HE B E i BRI AUE AR CFAP410 602271
AR NEK1
Thoracolaryngopelvic dysplasia (Barnes) Mo REA BB R (Barnes) AD 187760
See also paternal UPD14 and RERFBE A Y I —148 L OMNE TERER
cerebrocostomandibular syndrome B (S v—735) LBR
(group35)
10. Multiple epiphyseal dysplasia and 10. ZREBREBRRES L BHERE ERR
pseudoachondroplasia group FEIN—T
Pseudoachondroplasia (PSACH) AR EAE (PSACH) AD COMP 177170
Multiple epiphyseal dysplasia (MED) ZRMEBHREMME (MED) AD COMP 132400
AD COL9A2 600204
AD COL9A3 600969
AD MATN3 607078
AD COLY9A1 614135
Stickler syndrome, recessive type SticklerfEERE, SR AR COL9A1 614134
AR COL9A2 614284
AR COLY9A3 120270
See also multiple epiphyseal dysplasia, I N—T15DORIERIEEE - B RBRIE
recessive type in group 4 and 20 as well as (ASPED) RIERIZZ NV—T4L 200 %% MEE
Angel-shaped phalango-epiphyseal dyplasia  SREFEE, FREEFESE SR
(ASPED) in group 15
11. Metaphyseal dysplasias 11. BRRERRAE
Metaphyseal dysplasia, Schmid type BEMER A, Schmid® (MCS) AD COLI10A1 156500
(MCS)
Cartilage-hair hypoplasia (CHH; HE - EZEHMRE (CHH ; B8BERK AR RMRP 250250
metaphyseal dysplasia, McKusick type) JE, Mckusick%!)
Metaphyseal dysplasia, POP1 type BRI, POP1E! AR POPI1 617396
Metaphyseal dysplasia, Jansen type BRI RFAAE, JansenZ! AD PTHRI1 156400
Eiken dysplasia Eiken £ mIE AR PTHRI1 600002
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93268

1505

2753

2751 There are also overlapping OFD phenotypes due to mutation INTU, CEP120, C2CD3OERD-HEHR TS0 - B - 1§

in INTU,CEP120 , and C2CD3

FERBHORIE G H D

1515

140969

168549

3317

750

93308  Not all MED (-like) cases seem to have mutations in these
166002  genes

166002

93311

166002

ETOLEEBREFRE (BR) EFIC N b ORIGFOER
ERPHDDITRRNVEITHD

250984  See also groups 2 and 3

TN—T2B L UBLBR

174

175 Includes anauxetic dysplasia

anauxetic 2 RIEZ &Te

93347 Includes anauxetic dysplasia

anauxetic RFREL &L

33067  Activating mutations-see also Blomstrand dysplasia (group
23)

TEMEALZERER - 7 Vv— 723D Blomstrand B ZHHREH SR

79106  Activating mutations-see also Blomstrand dysplasia (group
23)

EHLRRER - 7V —T7230Blomstrand ‘B R AUE H 2R
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Metaphyseal dysplasia with pancreatic FERZ, EEVELF PR 2 BBIRRIVAL AR SBDS 260400
insufficiency and cyclic neutropenia JE (Shwachman-Bodian-DiamondfE&EE, AR EFL1 617941

- ian-Di SBDS
(Shwachman-Bodian-Diamond ) AR DNAJC21
syndrome, SBDS)
AD SRP54

Metaphyseal anadysplasia type 1 (178 P B 6 o R AAE 15 AD, AR MMP13 602111
Metaphyseal anadysplasia type 2 B8 1B 8 ik R AE 28 AR MMP9 613073
Metaphyseal dysplasia, Spahr type ERWEFRAE , Spahr AR MMP13 250400
Metaphyseal dysplasia with maxillary ERRIRF AR & 1 5 B8t R ARE AD RUNX2 156510
hypoplasia

12. Spondylometaphyseal dysplasias 12. FHEEBRREMRE (SMD)

(SMD)

Spondyloenchondrodysplasia (SPENCD) FHENERE REAE (SPENCD) AR ACP5 271550

Odontochondrodysplasia (ODCD) WEE REAE (ODCD) AR TRIP11 184260

SMD, Sutcliffe type or corner fractures FHEBEIRRMARAE, Sutcliffe / corner AD FNI 184255

type fracture!

SMD with cone-rod dystrophy HEK - A A b7 4 —2 5 FHERE AR PCYTIA 608940
R RAE

SMD with coneal dystrophy g}ﬁyx ba 7 —24S FHEEBRHREVAR AR PLCB3

See also SMD Kozlowski (group 8) , SMD FHBE®EEMRIE, Kozlowski®! (71—

Sedaghatian type (group 14) and axial 7'8) , HHEBRIRENMMKAE, Sedaghatianf!

SMD (group9) ; there are many individual (Fn—714) , E@HEFHERBRREFRE

reports of SMD variants. (IN—79) BB, FHEBRHEEERE
DvariantsiZi3Z < OEJIOHERH 5.

13. Spondylo-epi- (meta) -physeal 13. FHE - B (- B8R RERE (SE

dysplasias (SE (M) D) (M) D)

Dyggve-Melchior-Clausen dysplasia Dyggve-Melchior-Clausen £/JE (DMC) AR DYM 223800
(DMO) AR RAB33B 615222

Immuno-osseous dysplasia (Schimke) REAREMERMIE (Schimke) AR SMARCALI 242900

SED with diabetes mellitus, Wolcott- FERIS %08 5 FHEB IR RIUAEE, Wolcott- AR EIF24K3 226980

Rallison type Rallison%!

SEMD, Matrilin type FHEE WM BRI RMAAE, Matrilin® AR MATNS3 608728

SEMD, Shohat type FHEB WM BRI EMAIE, Shohat®! AR DDRGK1 602557

SEMD with leukodystrophy, AIFM1 type REYVR a7 44— 245 FHEREER XL AIFM1 300232

iE, AIFM1%!

SEMD, biglycan type FHEREBIREBRE, A7V E XL BGN 300106

SEMD with immune deficiency, EXTL3 REREEED FHEEIREHRERRIE, AR EXTL3 617425

type EXTL3%!

SEMD with intellectual disability, NANS MBS % O FHEB B 8k B RVE, AR NANS 610442

type NANSE!

SEMD with intellectual disability, HBIBEE & 5 FHEE B SRR ARUE, AR RSPRY1 616723

RSPRY1 type RSPRY1%!

SEMD, TMEM 165 type FHEE RS BREMAE, TMEM165% AR TMEM165 614727

SEMD, PISD type FHEBRBERIGRMARE, PISDE! AR PISD

SEMD,UFSP2 type FHEEMmEBREBPMRE, UFSP2RY AD UFSP2 617974

142669

SEMD, short limb-abnormal calcification z*ﬁﬁ‘ﬂ%’%ﬁ?%%ﬁ?ﬁiﬁ, a3 - BERKIL AR DDR2 271665

type

SED tarda, X-linked (SED-XL) ERMEFHETREMAE, X #48(SED-XL) XL TRAPPC2 313400
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811
1040  Includes SEMD Missouri type FHEB B 8 RIVAUE Missourif % &1
1040
2501
2504 May cause multiple vertebral fracture due to osteoporosis BEOLFHBEDT-DICEREMHEBTNORRA L 225
1855 Includes combined immunodeficiency with autoimmunity and & GERL-H CRERR-FHETHIEEFRE (OMIM
spondylometaphyseal dysplasia (OMIM 607944) 607944) &1
166272  See also achondrogenesis type 1A in group 14; may represent 2 /L — 714D EEWEAEIAT LR BZ L KBHAD AR
a phenotypic spectrum 7 NI LEERTD
93315  Some cases are linked to COL2A1 but not the original family COL2A1 LEHT261bH 24, 2B aF7—F v I NV—TTidi
L A
85167
239 Includes Smith-McCort dysplasia (OMIM 607326) Smith-McCort ‘B £/ (OMIM 607326) % &ir
1830
1667
156728  See also matrilin-related MED in group 10 Z'V—7"100 matrilin & MED 2R
93352
168484
93349  Previously known as SEMD, Camera type VBTOBEHE B IR B e R RUARE, Camera®ld L THLNATWS
508533  Also known as Immunoskeletal dysplasia with WREEREEZHORBEEREREL LTHHLA TV ;
neurodevelopmental abnormalities; see also immuno-osseous Se& HTEREAAE (Schimke) HZM
dysplasia (Schimke)
168454  Also known as SEMD, Genevieve type FHBIRBBRIREFRIE, Genevieve & L THHLN TS
457395  Also known as SEMD Faden-Alkuraya type FHERERWEFRIE, Faden-AlkurayaZld: LTHE 6N T
w3
314667  Congenital disorder of glycosylation type ITK glycosylation IIK%! 0 % KK B
Phenotypically variable; see also case reported by Liberfarb ~ FIAR LM : Liberfarb RM 5 D5 H 2 M
RM et al. (PMID:3561949) (PMID:3561949)
2114 Includes familial hip dysplasia (Beukes) FIEMEREEH R RIE (Beukes) Z&1r
93358  See aslo other dysplasia with stippling in group 21 TN—T210ZRABKLEHES MO BRERE SR
93284
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SN~ /T () IN—F S RBE (AR RERR RET e
Ehlers-Danlos syndrome, Ehlers-DanlosfiE{&EE, F#HERFMAER AR SLC39A13 612350
spondylodysplastic type
SPONASTRIME dysplasia SPONASTRIME ‘& & R AE AR TONSL 271510
Platyspondyly (brachyolmia) with T ANVERRALEMN S RFHE (EiFE AR LTBP3 601216
amelogenesis imperfecta fE)

CODAS syndrome iR o BB R R B AR LONP1 600373
EVEN-PLUS syndrome EVEN-PLUSHE & AR HSPA9 616854
CAGSSS syndrome CAGSSSHEEE AR IARS2 616007
Steel syndrome SteelfE &7 AR COL27A1 615155
See also opsismodysplasia (groupl4) , RBEIER RURIE (FNV—T14) , T—

mucopolysaccharidosis type 4 (Morquio T210 A FEEARE! (MorquiofEERE) &

syndrome) and other conditions in group KRB, SN—T31OETHRBEY v~vF

27, as well as PPRD (SED with BRBBE ETHEESELZE FHEERE

progressive arthropathy) in group 31 RE) bR

14. Severe spondylodysplastic dysplasias 14. HIEFHRZBRE
Achondrogenesis type 1A (ACG1A) HEEFEAEIAR (ACG1A) AR TRIP11 200600
Schneckenbecken dysplasia AR B AR RV AUE AR SLC35D1 269250
Spondylometaphyseal dysplasia, FHEB BRI B ARE, Sedaghatian®! AR GPX4 250220
Sedaghatian type
Severe spondylometaphyseal dysplasia EEFHERIERBAE (FHEEBRHEEFAK AR SBDS
(SMD Sedaghatian-like) fiE Sedaghatian %)

Opsismodysplasia RRGEIEE R I AAE AR INPPLI 258480
MAGMAS related skeletal dysplasia MAGMASPBSE B £ RIE AR PAM16 613320
See also thanatophoric dysplasia, types 1 FF TV B RGRIEIRIL2R (I N—T

and 2 (group 1) ; achondrogenesis type2 1), BB ERAE 2T L Torrance & BAVE (7

and Torrance dysplasia (group 2) ; N—T"2), BAEMR B FRAESE (FV—73), 8K

fibrochondrogenesis (group 3) ; BERAFEIBR (S V—T74), EREEREK

achondrogenesis type 1B (group 4) ; and JE(NV—T78) b5 R

metatropic dysplasia (group 8)

15. Acromelic dysplasias 15. WALRE BRI ARAE

Trichorhinophalangeal dysplasia types 1/3 EZBIEHRPARIE 151/3% AD TRPSI 190350
190351
Trichorhinophalangeal dysplasia type 2 EEAEHAMARE 22 (Langer-Giedion) AD TRPS1 and 150230
(Langer-Giedion) EXTI1
Acrocapitofemoral dysplasia FEih KRB R ARIE AR IHH 607778
Geleophysic dysplasia FVFAT 4TV I BRERE AR ADAMTSL2 231050
AD FBN1 614185
AD LTBP3 617809
Acromicric dysplasia SemiE i R ARSE AD FBN1 102370
AD LTBP3
Weil-Marchesani syndrome Weill-MarchesanifE & & AD FBNI 608328
AR ADMTSI10 277600
AR ADAMTS17 613195
AR LTBP2 614819
Myhre dysplasia Myhre & £ RE AD SMAD4 139210
Acrodysostosis SEIRBREE AD PDE4D 614613
AD PRKARIA 101800
ASPED KEFAEEE - BiRERARE AD 105835
Leri Pleonosteosis Leri@ R B LA AD 8q22.1 151200
SED, MIR 140 type FHEEMBARAE, MIR140% AD MIR140
See also brachydactyly group (group 37 BIEINV—T (FNV—731, 38) HBR
and 38)
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157965

93357
2899

1458
496751
436174
438117

93299
3144
93317

2746 Includes lethal and milder cases BEERR L OBIERIEZ &L
401979

77258

502 Microdeletion syndrome; see also multiple cartilagineous PR IERRE ; N — 729D L R EMANTIEEL ST
exostoses in group 29

63446
2623 Some forms unlinked to either gene W ONDOENT L ORIET & b IFEEH
969 Includes acrolaryngeal dysplasia, previously known as Ll#iiFantasy Island & B RIE H 5V idTattooB BFAIE & L
Fantasy Island dysplasia or Tattoo dysplasia, and Moore- THEI BN T2 SR B R AUE & Moore-FedermaniiE (&5
Federman syndrome =y i
3449
2588
950 Includes acroscyphodyspasia (PMID 30006632) SRR EEREZ &t (PMID 30006632)
63442  Possibly related or allelic to brachydactyly type C FEFEAECTY L B b L <IIXFSZ D FTREME
2900 Duplication at 8q22.1 encompassing GDFé and SDC2 GDF6 £ SDC2% &128q22.1 COEBE
Brachydactyly with cone-shaped epiphyses FISEE % 1 5 SEHEAE
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16. Acromesomelic dysplasias 16. 3ENL PR R ARAE
Acromesomelic dysplasia type Maroteaux BN R R R EMaroteaux® (AMDM) AR NPR2 602875
(AMDM)
Grebe dysplasia Grebe B RFEAHIE AR GDF5 200700
AR BMPRIB 609441
Fibular hypoplasia and complex BEB IR AR AR5 SE (Du pan) AR GDF5 228900
brachydactyly (Du pan) AR BMPRIB
Acromesomelic dysplasia, Osebold- ENL P RFERAE, Osebold-RemondiniZ! AD 112910
Remondini type
17. Mesomelic and rhizo-mesomelic 17. PR - AL P e R ARAE
dysplasias
Dyschondrosteosis (Leri-Weill) REFEIE (Leri-Weill) Pseudo-AD SHOX 127300
Mesomelic dysplasia, Langer type PR RFARIE, Langerf! Pseudo-AR SHOX 249700
Omodysplasia, recessive type FERERE, SR AR GPC6 258315
Omodysplasia, dominant type REREARE, EHEE AD FZD2 164745
Robinow syndrome, recessive type Robinow/E &R, LR AR ROR2 268310
AR NXN
Robinow syndrome, dominant type Robinow/EEEE, HEMERY AD WNT5A 180700
AD DVL1 616331
AD DVL3 616894
AD FZD2
Mesomelic dysplasia, Kantaputra type PRI REAAE, Kantaputra®l AD HOXD 156232
Mesomelic dysplasia, Nievergelt type PRI R, Nievergelt®! AD 163400
Mesomelic dysplasia, Kozlowski-Reardon PRI EFMAE, Kozlowski-ReardonZ! AR 249710
type
Mesomelic dysplasia with acral synostoses SO A E X D PRIBREMKE (Verloess AD SULF1 and 600383
(Verloes-David-Pfeiffer type) David-Pfeifferf!) SLCO5A1
Mesomelic dysplasia, Savarirayan type FRIBEERFAE, Savarirayan® (ZAFE AD ID4 605274
(triangular tibia-fibular aplasia) F - BEEERR)
See also Werner syndrome (group39) ; also Werner syndrome (group39) HZM8 ; £
consider mesomelic dysplasia, Camera 7=, PREEEFRE, Camera®! (OMIM
type (OMIM 611886) and mesomelic 611886) & FRIREMALE, Fryns®
dysplasia, Fryns type (PMID 3342548) (PMID 3342548) %
18. Bent bone dysplasia group 18. BHEREREIS N —T
Campomelic dysplasia (CD) TR R (CD) AD SOX9 114290
Stiive-Wiedemann dysplasia Stiive-Wiedemann'f £ UE AR LIFR 601559
Kyphomelic dysplasia, several forms HEMEBRE, &% 211350
Bent bone dysplasia L E RZBRE AD FGFR2 614592
Bent bones can also been observed in BEFITHRSSEZ MO RRICBESND
conditon with osseous fragility (group 25) LbdHv 55 (F—725)
19. Primordial dwarfism and slender bones  19. FEREMEHRE L AE N —T
group
3-M syndrome 3-MIE &R AR CUL7 273750
AR OBSL1 612921
AR cepes 614205
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40
2098  Includes acromesomelic dysplasia Hunter-Thompson type and &\ # 1k £ 6 fE Hunter-Thompsonfl s & OMERE R &4 5
acromesomelic dysplasia with genital anomalies; see also ENPRERRERIEZ & ; EiE (F/Vv—7387) L3R
brachydactylies (group 37)
2639 See also brachydactylies (group 37) EIRE (FNV—737) LBR
93437
240 Includes Reinhardt-Pfeiffer dysplasia, (OMIM 191400) Reinhardt-Pfeiffer® £ AE (OMIM 191400) % &1
2632
93329
93328  See also Robinow syndrome, dominant type Robinow/EREE, HEMER H SR
1507 Includes previous COVESDEM (costo-vertebral segmentation LARIOOCOVESDEM (FRIEEMZE O WE - FHOERE)
defect with mesomelia) ; see also brachydactyly type B ZEt ; BIEBLBR
3107
1836 Duplications at HOXD gene cluster locus; Includes mesomelic HOXD#fZTF 2 7 A ¥ —@InFETOERE ; PHKRFIE,
dysplasia , Korean type Korean®! # & ¢
2633
2631
2496  Microdeletion syndrome involving two adjacent genes 20 DREEEART % & Lo R RAE MR R
85170  Microdeletion on 6p22.3; Microdeletion on 2q11.2 6p22.3DIEHMR K LAFL % &102q11.2 EOMMR KL, BRD
encompassing LAF4 can cause a phenotype with overlapping #F#ICHBRAHH2KBAUDFER L2V ED
skeletal features (PMID 18616733) (PMID18616733)
140 Includes acampomelic campomelic dysplasia (ACD) , mild acampomelic campomelic dysplasia (ACD), #fE %Y JiE th ik 277
campomelic dysplasia (OMIM 602196) and isolated Pierre - A (OMIM 602196), NSz Pierre-Robin —7 = 2% & ¢
Robin sequence
3206 Includes former neonatal Schwartz-Jampel syndrome or SJS  LAR{#74 2 Schwartz-JampelfE & & % 721X Schwartz-JampelfiE
type 2 BEERI LI IN T W ERE &
1801 Probably heterogeneous BEbEEH®
313855
2616 Includes dolichospondylic dysplasia and Yakut short stature & #HERZAIE & Yakut{& & R &1

syndrome
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Sanjad-Sakati syndrome Sanjad-Sakatifi & AR TBCE 241410
Kenny-Caffey syndrome Kenny-Caffey i & AD FAMI111A 127000
Osteocraniostenosis BEABIRAEAE AD FAM111A 602361
Microcephalic osteodysplastic primordial NREVE R R RS RAE 18435 AR RNU4ATAC 210710
dwarfism type 1/3 (MOPD1) (MOPD1)
Roifman syndrome RoifmanfiE & AR RNU4ATAC 616651
Multiple epiphyseal dysplasia with INBESE L BRIR % £ 5 2R B IR RIVAVE AR RNU4ATAC 226960
microcephaly and nystagmus (Lowry-Wood (Lowry-Wood E f5#¥)
syndrome)
Microcephalic osteodysplastic primordial INERTY R R AR AR S RAE 28! AR PCNT2 210720
dwarfism type 2 (MOPD2; Majewski type) (MOPD2 ; Majewski%!)
Microcephalic osteodysplastic primordal NEREVE R AR RS RE () AR ATR 210600
dwarfism (other types) AR RBBPS 606744
AR CEP152 613823
AR DNA2 615807
AR TRAIP 616777
AR NSMCE2 617253
AR CENPE 616051
AR CRIPT 615789
AR XRCC4 616541
IMAGE syndrome (intrauterine growth IMAGESEZRE (FENEBERE, B8HEE AD CDKNI1C 614732
retardation, metaphyseal dysplasia, Rk, BIRIERR, MHERRE) AR POLE 618336
adrenal hypoplasia, and genital anomalies)
Hallermann-Streiff syndrome Hallermann-StreifffiE {52 AR 234100
Saul-Wilson syndrome Saul-WilsonfiE & & AD CcoG4 618150
20. Dysplasias with multiple joint 20. ZRMEBEAZHED FRERE
dislocations
Desbuquois dysplasia typel (with Desbuquois ‘B ZFELE (RIEBICREIEL AR CANTI 251450
accessory ossification center in index PLEAED)
finger)
Desbuquois dysplasia with short R F R L EEEER % £ 5 Desbuquois AR CANTI 251450
metacarpals and elongated phalanges (Kim  ‘BRFHE (Kim%E)
type)
Desbuquois dysplasia type 2 (Baratela- Desbuquois B ZFIE 2% (Baratela-Scott AR XYLT1 615777
Scott syndrome) SEAERE)
Multiple epiphyseal dysplasia, recessive SZREEIRBRE, HHER AR CANTI 617719
type
SEMD with joint laxity (SEMD-JL) , BIER AR 2 £ O FHEB IR B 2R R AE AD KIF22 603546
leptodactylic or Hall type (SEMD-JL) , #B#5%Y/HallB!
SEMD with joint laxity (SEMD-JL) , BASRBhAR 2 £F 5 FHER B 8 R ARE AR B3GALTé 271640
Beighton type (SEMD-JL) , Beighton%!
SEMD with joint laxity (SEMD-JL) , R E 5 BIER WA BIREVAGE AR EXOC6B 618395
EXOCSB type (SEMD-JL) , EXOC6B%!
Pseudodiastric dysplasia At it E R AE AR 264180
CSGALNACT1 deficiency ( joint CSGALNACT1 Ri#B/E (BEBEALEEFTE AR CSGALNACTI 616615
dislocations and mild skeletal dysplasia ) TERE)
B3GAT3 deficiency B3GAT3 KRIE AR B3GAT3 245600
Short stature with joint laxity and myopia PAfnshAR L IERE O IEE R AR GZF1 617662
Multiple joint dislocations with TS ANVERARE D ZREEEHBE AR SLC10A7 618363

amelogenesis imperfecta
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93324  Referred to in OMIM as Kenny-Caffey type 1 but does not OMIMIZ iIKenny-Caffey1® & L TS| &N TV 572, Kenny
correspond to the disorder described by Kenny and Caffey L Caffeyl & » TRE#k SN 7= EHERORBITITHEL L
which is the dominat form

93325

2763

2636 Usually homozygous mutation; Includes Taybi-Linder BH . REHEHAER ; Taybi-Linder SHE K ERMRIEZ AT
cephaloskeletal dysplasia

353298
1824  See also groupl0 because of multiple epiphyseal dysplasia ZHREBIMBRIEDT-H I NV —T10H B R
2637
Seckel syndrome 1 SeckelfEfERE 1
Seckel syndrome 2 SeckelEEERE 2
Seckel syndrome 5 SeckelEEEE 5
Seckel syndrome 8 SeckelfEf&ZEE 8
Seckel syndrome 9 SeckeVEEEE 9
Seckel syndrome 10 SeckelfE&EE 10
Overlaps with primary microcephaly syndrome JRFEME/NBRIESE B RE & O EE
85173  With immunodeficiency REARIERED
2108
85172
1425  There are also cases with or whiout accessory ossification KRFEIELPLEMED HEDR, CANTI LHFEHDBELH D
centers unliked to CANTI
1425
1425
Classified in OMIM as EDM7; very rare form of MED OMIM TiX EDM7& L THEINTWS ; B ICHRLRER
Ui RIERRAE DR

93360

93359

93359  Phenotype resembles SEMD-JL leptodactylic or Hall type FEAIBIENAR & 5 FHEF IR B B RWAUE MEEY/ Hall R

WZERT S
85174
284139  Multisystem linkeropathy including osteopenia with fractures E# (B FESERK) & BiE (Larsenkk) L5 BEAES
( osteogenesis imperfecta-like ) and dislocations ( Larsen- FUOREEHZELERHEGCAGY » h—7FK
like ) and developmental delay
527450 Phenotype resembles Larsen syndrome FRBAT LarsenfEEEF RIS 5
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IN—7 /RBE (RX) IN—T /FB4 (FiiR) BEER B|ETF E5
Severe (lethal) neonatal short limb ZRVEDBLE 20K O EAER A REREFRIE AR FAM20B
dysplasia with multiple dislocations
Ehlers-Danlos syndrome, kyphoscoliosis Ehlers-DanlosfiEf&RE, FAE%RIAEIR AR PLOD1 225400
type 1
Ehlers-Danlos syndrome, kyphoscoliosis Ehlers-DanlosfiE &, F %A AE2E! AR FKBPI4 614557
type 2
See also SED with congenital dislocations, FERVEBLE 2 4 5 FHER IR RV AVE,
CHSTS3 type (group 4) ; atelosteogenesis CHST3% (/' NV—74) , BRAEFRLAER
type 3 and Larsen syndrome (group 7) ; L LarsenfEfg® (/' Vv—7"7) , S V—725
B4GALT7 in group 25 DBAGALTTH B R
21. Chondrodysplasia punctata (CDP) 1. ROREEREEJE (CDP) ZA—7
CDP, X-linked dominant, Conradi-Hi SRR E BERE, XY AEHE, Conradi- XL EBP 302960
nermann type (CDPX2) Hinermann# (CDPX2)
CDP, X-linked recessive, FORERE BIAVE, X EHEMESME, KEBEM XL ARSE 302950
brachytelephalangic type (CDPX1) 74 (CDPX1)
CHILD (congenital hemidysplasia, CHILDJEERE CERMER MR, AEkEE, XL NSDHL 308050
ichthyosis, limb defects) R R18)
Keutel syndrome KeutelfE fE#f AR MGP 245150
Greenberg dysplasia Greenberg ‘B 2 AE AR LBR 215140
Rhizomelic CDP WAL FORERE R—IEAOE AR PEX7 215100
AR DHPAT 222765
AR AGPS 600121
AR FARI1 616154
AR PEX5 616716
CDP tibial-metacarpal type RRRE RIERE RF - PFER AD, AR 118651
Astley-Kendall dysplasia Astley-Kendall B £/ 5E AR?
Note that stippling can occur in maternal FRARICIERED B CRERES
autoimmune disease and several syndromes ~ Zellweger, Smith-‘Lemli-Opi‘t‘z;L ZOfh<
such as Zellweger, Smith-Lemli-Opitz and Oﬁ\?EEﬁEE L3 :/k ICIEE. 7"’:7
others. See also SEMD , short limb- 13®§*ﬁ A ﬁ BRIBRAE, B - RES
abnormal calcification type in group 13. RALE L B,
22. Neonatal osteosclerotic dysplasias 22. FAREECHERERE
Blomstrand dysplasia Blomstrand ‘& £ 5K iE AR PTHRI1 215045
Desmosterolosis T AERT B—)VIE AR DHCR24 602398
Caffey disease (including perinatal, Caffey 75 (FLI2%Y - EREZ B L) AD COLIAI 114000
infantile and attenuated forms)
Caffey disease (severe variants with Caffey 7 (HHAERTRIED ERER) AR 114000
prenatal onset)
Raine dysplasia (lethal and non-lethal Raine B 2FAUE (EER - HFEER) AR FAM20C 259775
forms)
Dysplastic cortical hyperostosis, Bt E B 85EE, Kozlowski-Tsuruta AR?
Kozlowski-Tsuruta type i
Dysplastic cortical hyperostosis, Al-Gazali BN E B, Al-Gazali%! AR? 601356
type
See also Astley-Kendall dysplasia and CDPs 7' /L— 721D Astley-Kendall'B £ RIE & A
in group 21 KB RERELSR.
Osteopetrosis, severe neonatal or infantile  KEAREH, EEHAIEEY/ALIEA AR TCIRGI 259700
forms AR CLCN7 611490
Osteopetrosis, infantile form, with KERER, LEE, BRROBELES AR OSTM1 259720
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Phenotype resembles Desbuquois dysplasia FH A I Desbuquois F R RIE LT 5
1900
300179
35173
79345
139
85202
1426 Includes hydrops-ectopic calcification-moth-eaten appearance f&2/KiE « BEFERKIL « RV EREARE (HEM) BX W
dysplasia (HEM) and dappled diaphyseal dysplasia EELREBRRRE 28T
177
79346
85175  Relationship to OI and to Greenberg dysplasia unclear BRAREAEL £ U'Greenberg R HALAE & D BRI
50945  Caused by recessive inactivating mutations; see also Eiken SUDTFEHLERTEL S ; EikenBEFARIE & JansenF £
dysplasia and Jansen dysplasia FERE b 2R
35107  See also other sterol-metabolism related conditions fDRT B —VRENEET HEELSR
1310 See also osteogenesis imperfecta related to collagen 1 genes 1% 27 — 7 VB IEFICBET 2 BEAALRE (S V—725) b
(group 25) p 33
1310
1832 Includes lethal and non-lethal cases (milder case with EER L FEEFENFEDL (KRY ChEM L 2ROBRER)
hypophosphatemic rickets)
2204 Two cases reported (see PMID 12401992) 264  (PMID 12401992)
667
85179  Includes former osteopetrosis with infantile nueraxonal LIRIOILEMREMERERELH O KEREHR LA (OMIM

dysplasia (OMIM 600329)

600329)
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23. Osteopetrosis and related disorders 23. KERER L EERA
Osteopetrosis, infantile form, osteoclast- KEAFRH, LEE, AEs/n7 ) Y RZ% AR TNFRSFI11IA 612301
poor with immunoglobulin deficiency 5 A #Aas R (OPTBT)
(OPTB7)
Osteopetrosis, intermediate form KBAHERH, PHEE AR TNFSF11 259710
AR PLEKHM1I1 611497
AR CLCN7 259710
Osteopetrosis with renal tubular acidosis BHREMET > F—V 2% KBAER AR CA2 259730
(OPTB3) (OPTB3)
Osteopetrosis, late-onset form type 2 KEAFIR, EFEA2% (OPTA2) AD CLCN7 166600
(OPTA2)
Osteopetrosis with ectodermal dysplasia SIRERR & RERLEES KEBEREWR XL IKBKG 300301
and immune defect (OLEDAID) (OLEDAID)
Osteopetrosis, moderate form with KEBRER, ANKEERL2EHEIPEER AR FERMT3 612840
defective leucocyte adhesion (LAD3) (LAD3)
Osteosclerotic metaphyseal dysplasia BREALHEE 8 m R AE AR LRRK1 615198
Pyknodysostosis BALRFE AR CTSK 265800
Dysosteosclerosis REEMHEELE AR SLC29A3 224300
AR TNFRSF11A 224300
AR CSFIR
This group characterized by an impaired ZDIN=TEILED A = X (E&%%fﬁ
bone resorption as common mechanism BE) & L CHeE é‘_ﬂt"‘%'ﬂw ‘:,J: > TR
(osteoclast related ) and therefore OPTA1 T <‘7‘:‘V)OPTA”3: ZOIN=TIEEDR
is not included in this group (see grop 24) (I N—T24B8)
Note: Osteomesopyknosis may represent a Eiﬂ* BPREBCEIRBEAEROMELRT
form of osteopetrosis ZBHD
24. Other sclerosing bone disorders 24. thOBBILIEEERB
Osteopoikilosis BRAE AD LEMD3 166700
Melorheostosis with osteopoikilosis BEEAUE % ¥ 5 Tl B iE AD LEMD3 166700
Melorheostosis VMR EEE (A r LA R R—TR) SP MAP2K1 155950
Osteopathia striata with cranial sclerosis BEEBBLEE D BHREE (0SCS) XL AMERI 300373
(0SCS)
Craniometaphyseal dysplasia SAEE SRR RE AD ANKH 123000
AR GJA1 218400
Diaphyseal dysplasia Camurati-Engelmann  ‘B# £ JE Camurati-Engelmann 7% AD TGFBI 131300
Hyperostosis-Hyperphosphatemia BHEEE - & Y v MEEERE AR GALNT3 211900
syndrome AR FGF23 617993
AR KL 617994
Cerebellar hypoplasia-endosteal screlosis INETE AR, - B PR LAE AR POLR3B 213002
Hematodiaphyseal dysplasia Ghosal iR E#HEFRSE Ghosal AR TBXAS1 231095
Hypertrophic osteoarthropathy BT AL E BAENE AR HPGD 259100
AR SLCO2A1 614441
Pachydermoperiostosis (hypertrophic & B REEE R RE B BEE, — kM,  AD 167100
osteoarthropathy, primary, autosomal HRAHENE)
dominant)
Oculodentoosseous dysplasia (ODOD) mild iR 86 & R AAE (ODOD) BRAER! AD GJA1 164200
type
Oculodentoosseous dysplasia (ODOD) IRt E R (ODOD) HAER AR GJAI 257850
severe type
Osteoectasia with hyperphosphatasia BHRAT 7 X —BEEZE BIEKE BEEME AR TNFRSF11B 239000
(juvenile Paget disease) Paget #3)
Osteosclerosis BRELIE AD LRP5 144750

—(96)—



H#25E (J. Jpn. Orthop. Assoc.) 94 (9 ) 2020

— 633 —

ORPHNET

aek ER (30 HER (FaiR)
178389  See also familial expansile osteolysis in osteolysis group BWRIET N—T (I N—728) DFRGHIREEARE LS
(group 28) i
667
210110
2785
53
69088
99844  Also mutations in RASGRPZ2 have between reported (PMID RASGRPZBIZFEZDOHELH Y (PMID 18709451)
18709451 )
500548 Heterogeneous conditions REMDOH DIRE
763
1782 Bi-allelic mutations in CSFIR cause a dysosteosclerosis -like CSFIR DX BELEFEENEREUBILERORBEEOREK & 72
phenotype )
166119  Includes Buschke-Ollendorff syndrome Buschke-OllendorfBiE(ZERE % &1
1306
1879 Includes mixed sclerosing bone dysplasia REBEICEREAEZ ST
2485 Probably locus heterogeneity BELBEFEORENE
2780
1522
1328 Probably locus heterogeneity BEOLBEFEOREYE
306661
85186
1802
248095  Includes cranio-osteoarthropathy and cases of recessive BEE - BEAEE L SHOREBRIEEES BT
pachydermoperiostosis
2796 Relationship to recessive form (OMIM 259100, HPGD £HR (OMIM 259100, HPGD/R18) & ORIRIIAREA
deficiency) unclear
2710
2710 Possibly homozygous form of mild ODOD BAERODODD R EH A DA HEE
2801
2790 Includes AD osteopetrosis type 1 (OPTA1) (OMIM HYRAKEEBEORKERER type 1 (OPTAL) (OMIM
2783 607634) and endosteal hyperostosis, Worth type; see note ~ 607634) & &M EHEFEE, Worth typeZ&1r ; Group 235
e B &
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Sclerosteosis LR E AR SOST 269500
AR LRP4 614305

Endosteal hyperostosis, van Buchem type B NI E HEFEAE, van Buchem%Y AR SOST 239100
Trichodentoosseous dysplasia EEWE RBIE AD DLX3 190320
Diaphyseal medullary stenosis with EMERMETEARARERIE 2 O BB SR AD MTAP 112250
malignant firous histiocytoma I
Craniodiaphyseal dysplasia HETHEPMIE AD SOST 122860
Craniometadiaphyseal dysplasia, Wormian 3 & &8 B & RAE, Worm BE! AR 269300
bone type
Lenz-Majewski hyperostotic dysplasia Lenz-Majewski ‘& {5l 2R AE AD PTDSS1 151050
Metaphyseal dysplasia, Braun-Tinschert B R AE, Braun-Tinschert! AD 605946
type
Pyle disease Pyle J% AR SFRP4 265900
In this group, many disorders have an z V{VIV—f:C*li, % DHRBITIHBD A 7
increased bone formation as common =A 1’: (A3FMIapE) & LT, smLed
mechanism (osteoblast related) . e 5.
Consider also Robinow syndrome, RobinowfEf%#E, @A (DVL1) (F/—
dominant type (DVL1) (groupl7) and 71T L RREECEL O R ZHEER
trichothiodystrophy with central RERFE (PMID 15148554) H % &
osteosclerosis (PMID 15148554)

25. Osteogenesis Imperfecta and decreased  25. BERALIE L BEERTEZRTIN—T

bone density group
Osteogenesis imperfecta, non-deforming BRI, KFh72 7 GIREE 5 A COL1AI 166200
with persistently blue sclerae (OI type 1) R (01 12Y) COLIAZ
Osteogenesis imperfecta, perinatal lethal BRALAE, JEEMEER (O 28)) COL1A1 166210

form (OI type 2) COLIA2 166210

CRTAP 610854
LEPREI1 610915
PPIB 259440
COLIA1 259420
COL1A2 259420
IFITM5 610967
SERPINF1 613982
CRTAP 610682
LEPREI 610915
PPIB 259440
SERPINH1 613848
FKBPI10 610968
TMEM38B 615066
BMP1 112264
WNT1 615220
CREB3L1 616229
SPARC 616507
TENT5A 617952

Osteogenesis imperfecta, progressively BERALE, EITHERE (0 3%Y)
deforming type (OI type 3)

BB kB BB B LR R R R R R R R R R E BB R EE B

Osteogenesis imperfecta, moderate form BRALAE, PEER (01 45) COL1A1 166220
(OT type 4) (FER : A TREICES®RE) COL1A2 166220
(Note: In adult always, normal sclerae) WNT1 615220
IFTM5 610967

CRTAP 610682

PPIB 259440

FKBPI0O 610968

SP7 613849
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3152

3416 Specific 52 kb deletion downstream of SOST SOST D FHD52kbR K IZFF RH)

3352

85182  Also known as Hardcastle syndrome HardcastlefEf&EE & LTHambinLd

1513 Dominant negative 2RI

85184

2658

85188

3005
216796  OMIM OI type I OMIM B KR LhE 15
216804 OMIM OI type II OMIM B ERALIE 115!
216804 OMIM OI type IT OMIM B AR LIE 115!
216804 OMIM OI type VII OMIM B # A LAE VIIE
216804 OMIM OI type VIII OMIM B HRALSE VIIIE
216804 OMIM OI type IX OMIM B HARALSE IXHY
216812 OMIM OI type IIT OMIM B FARALSE 1115
216812 OMIM OI type III OMIM B AR LAE I117
216812 OMIM OI type V OMIM BHAALSE VAL
216812 OMIM OI type VI OMIM B LSE VIE
216812 OMIM OI type VIL OMIM B AR LE VIR
216812 OMIM OI type VIII OMIM ‘B A LS VIIIE
216812 OMIM OI type IX OMIM B HMALSE IXA
216812 OMIM OI type X OMIM B A LRE XE
216812 OMIM OI type XI OMIM B RFLE XI5
216812 OMIM OI type XIV OMIM B AR LE XIVE
216812 OMIM OI type XIII OMIM B AR 2E XITE
216812 OMIM OI type XV OMIM B ERARLE XVE
216812 OMIM OI type XVI OMIM B ALAE XVIE
216812  OMIM OI type XVII OMIM B A L XVIIE
216812 OMIM OI type XVIII OMIM B AR LSE XVIIIE
216820 OMIM OI type IV OMIM B A LAE IVE
216820 OMIM OI type IV OMIM B ALAE IVE
216820 OMIM OI type XV OMIM B ALE XVE
216820 OMIM OI type V OMIM BRALE VEL
216820 OMIM OI type VIL OMIM BERALE VIIE
216820 OMIM OI type IX OMIM ‘B LAE IXH
216820 OMIM OI type XI OMIM ‘B RALE X173
216820 OMIM OI type XII OMIM BERALIE X1
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Osteogenesis imperfecta with calcification BHEOAKA - BFERIRE %5 BEAAR AD IFITM5 610967
of the interosseous membranes and/or £fE (Ol 5%)
hypertrophic callus (OI type 5)
Osteoporosis-X-linked form BHRRE, XEgMETRY XL PLS3 300910
XL MBTPS2 301014
Osteoporosis-AD form BHERE, AR AD WNT1 615220
AD LRP5 166710
Bruck syndrome type 1 (BS1) BruckfEMEEE 15 (BS1) AR FKBPIO 259450
Bruck syndrome type 2 (BS2) BruckfEfEE 25! (BS2) AR PLOD2 609220
Osteoporosis-pseudoglioma syndrome BHARE - AR BIEE R AR LRP5 259770
Calvarial doughnut lesions with bone BRESHIEZ D BRE F—F v VERHRE AD SGMS2 126550
fragility
Cole-Carpenter dysplasia (bone fragility Cole-Carpenter HRFHE (BAEFHESEL AD P4HB 112240
with craniosynostosis) £ 5 B Ha5IE)
Cole- Carpenter like dysplasia Cole-Carpenter &k 2 AE AR SEC24D 616294
Spondylo-ocular dysplasia FHE - IREAAE AR XYLT2 605822
Gnathodiaphyseal dysplasia SAE 8 RIVRVE AD ANO5 166260
Ehlers-Danlos syndrome, T—F A FroEGEE, FHEIPRE AR B4GALT7 130070
spondylodysplastic type
Geroderma osteodysplasticum B RICHEE R EIE AR GORAB 231070
Cutis laxa, autosomal recessive form, type fZFiiRiE, & QaifL R, 2BHY AR PYCRI 612940
2B (ARCL2B) (ARCL2B)
Cutis laxa, autosomal recessive form, type fZJEiiEiE, G IALHER, 247 AR ATP6VOA2 278250
2A (ARCL2A)  (Wrinkly skin syndrome) (ARCL2A)  (Wrinkly skinfEf&##) 219200
Wiedmann-Rautenstrauch syndrome Wiedmann-RautenstrauchfiE & # AR POLR3A 264090
Singleton-Merten dysplasia type 1 Singleton-Merten & £ RE 15! AD IFIH1 182250
Singleton-Merten dysplasia type 2 Singleton-Merten B 2 5E 25 AD DDX58 616298
Short stature, optic nerve atrophy and B R, HHEER, Pelger-Huet®% AR NBAS 614800
Pelger-Huet anomaly (SOPH syndrome ) (SOPHJEfZEE)
See also metaphyseal dysplasia with I N—T7110 LSRR & 1 5 BHIR R
maxillary hypoplasia in group 11 EH SR
26. Abnormal mineralization group 26. REBRRILIN—T
Hypophosphatasia, perinatal lethal , BHRR7 7% —EiE, BAEHEER LT AR ALPL 241500
infantile and juvenile forms o St
Hypophosphatasia, juvenile and adult BHRR7 7 % —EiE, HER - RAR AD ALPL 146300
forms
Hypophosphatemic rickets, X-linked 1KY v ifEML 298, XaEgitk XL PHEX 307800
Hypophosphatemic rickets, autosomal &Y CmEML 298, HREEEE AD FGF23 193100
dominant
Hypophosphatemic rickets, autosomal BV MAEHELS DR, B ESHE, 15 AR DMP1 241520
recessive, type 1 (ARHR1) (ARHR1)
Hypophosphatemic rickets, autosomal BV MAEMEL DI, # %tk sHtE, 25 AR ENPP1 613312
recessive, type 2 (ARHR2) (ARHR2)
Hypophosphatemic rickets with ANV BREEZHEIEY CIEES S XL CLCN5 300554
hypercalciuria, X-linked recessive 7\, XS
Hypophosphatemic rickets with ALY AREZEIIED VIEMES D AR SLC34A3 241530
hypercalciuria, autosomal recessive &, ®Wikaiksts (HHRH)
(HHRH)
Vitamin D-dependent rickets , type 1A v & I UDIRFHEL B9H, 1AR AR CYP27B1 264700
Vitamin D-dependent rickets , type 1B % I UDIRTFHEL %98, 1BEY AR CYP2R1 600081
Vitamin D-dependent rickets , type 2A v 2 I UDIRFEHEL B9H, 2AF AR VDR 277440
Vitamin D-dependent rickets , type 2B v & I DKL 98, 2BEY AR? 600785
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216828
391330 OMIM OI typeXIX OMIM B R ARLE XIXE
216820 OMIM OI type XV OMIM B F KA LHE XV
85193
2771 See autosomal recessive OI, above; intrafamilial variability —_EiE®REAELEE KRR SIEL SR ; 013 & BSIMICIXFERN
between OI3 and BS1 documented ZREORED Y
2771
2788 May mimic OI type 3 and 4 without eye involvement RAT RO WVEERARE 8% & 4BICRELTWA Z E3H
)
85192  Overlap with SMD phenotype FHEFEIGRIPRE L RBEANEET D
2050
Cole-Capenter syndrome 2 Cole-CarpenterfiE f&#f 275
85194
53697
75496  Formerly known as "EDS, progeroid form" ; also known as " EDS &R F —+  fE{&EF la Réunion variant & L T b
Larsen syndrome, la Réunion variant"; see also BSGALT6 TWI=EE ; L —7200B3GALT6 KB H SR
deficiency in group 20
2078
90350  Skeletal features overlapping with progeroid EDS and BREOBBITREEZREDSRE REMMEE AR BEL EEDH Y
geroderma osteodysplasticum
90350  Skeletal features overlapping with progeroid EDS and BRROFMITEEZREDSCEREAMEE AR EE L BEEDH Y
geroderma osteodysplasticum
3455
85191
85191
391677
436
247676  Includes odontohypophosphatasia WRFBEUEFR A7 7 ¥ —ECREEXET
89936
89937
289176
289176
1652  Part of Dent’s disease complex Dent JAE & KD —
157215
289157
289157
93160
93160
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Familial hyperparathyroidism type 1-4 FHEMER R AR RE TUHEE 1~45Y AD CDC73 145000
AD CDC73 145001
AD - 610071
AD GCM2 617343
Neonatal hyperparathyroidism, severe form  H4EVE ER/MABSRETLERE, BER AR, AD CASR 239200
Neonatal hyperparathyroidism, transient FAER ERUMEBRETTERE, —iRtER AR TRPVE 618188
form
Familial hypocalciuric hypercalcemia with —IRPEFT AR ER/MABRETUEIE 2 1% 5 FiRE AD CASR 145980
transient neonatal hyperparathyroidism HAED N T DIRER D VLT b E
Calcium pyrophosphate deposition disease ANy s ) CERILEE (REEKE AD ANKH 118600
(familial chondrocalcinosis) type 2 AIRAE) 28
Cutaneous skeletal hypophosphatemia G BRAR Y A B SP HRAS
syndrome SP NRAS
See also Jansen dysplasia and Eiken B R AUE Jansen type, Eiken K
dysplasia (group 11) and Cole-Carpenter JE (/v —711) , Cole-CarpenterfEf&Ef
syndrome (group 25) ; see also group 22 (I N—725) &R
for FAM20C related cases of I N—7"220OFAM20CHBEE L 724K ) > i fiE
hypophosphatemic rickets L DIREF SR
27. Lysosomal storage diseases with skeletal 27.BE{LZD 74 VY — 1K (ZEMHEE
involvement (dysostosis multiplex group) SETN—T)
Mucopolysaccharidosis type 1H-1S L ZEEE THAY - 1S3 AR IDUA 607014
607015
7607016
Mucopolysaccharidosis type 2 Ao ZFEE 28 XL IDS 309900
Mucopolysaccharidosis type 3A L LFERE 3ARY AR SGSH 252900
Mucopolysaccharidosis type 3B L ZPEAE 3BEY AR NAGLU 252920
Mucopolysaccharidosis type 3C L& FERE 3CHY AR HGSNAT 252930
Mucopolysaccharidosis type 3D Lo ZpERE 3D AR GNS 252940
Mucopolysaccharidosis type 4A LI LPERE 4ATY AR GALNS 253000
Mucopolysaccharidosis type 4B L ZHERE 4BRY AR GLB1 253010
Mucopolysaccharidosis type 6 L3 LFERE 65 AR ARSB 253200
Mucopolysaccharidosis type 7 Lo SHEE TRY AR GUSB 253220
Mucopolysaccharidosis-plus syndrome L LRERE - IEBERE (VPS33A Ki8) AR VPS334 617303
(VPS33A deficiency)
Fucosidosis Zay =R AR FUCA 230000
Alpha-Mannosidosis TNT7 =) R—TR AR MANZBI 248500
Beta-Mannosidosis N—L ez )V R=T R AR MANBA 248510
Aspartylglucosaminuria T AINVF NIV 3Y I VR AR AGA 208400
GM1Gangliosidosis, several forms GM1H v 7V Ay R—v R, &A AR GLBI 230500
Sialidosis, several forms 7Y K=y R, £H AR NEU1 256540
Sialic acid storage disease (SIASD) T NEEEREE (SIASD) AR SLCI17A5 269920
Galactosialidosis, several forms HZ7 boTY F—=v R, £ AR PPGB 256540
Multiple sulfatase deficiency ZHY VT 7 ¥ —¥KRBE AR SUMFI1 272200
Mucolipidosis II (I-cell disease) , LaffEETRE (Icell®) , T/ 77/<— AR GNPTAB 252500
alpha/beta type E&
Mucolipidosis III (Pseudo-Hurler LafEEN (AEN—F7—RY T2 br AR GNPTAB 252600
polydystrophy) , alpha/beta type T4=), TAT7[_—FH
Mucolipidosis III (Pseudo-Hurler LafEEN (AEN—F7—RY PR br AR GNPTG 252605

polydystrophy) , gamma type

Za=), Ho=wH
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99879  Genetic hyperparathyroidism due to parathyroid adenoma BIFCRIRARIE I X 2 BB O BIF R IR RE TLEETE AAMEND X 5
99880 _ occurs in a number of tumor -associated syndrome such as RIEFBEERFDZ TELD
" 99879
99879
417
417

405 Other form of familial hypocalciuric hypercalcemia do not T DMDREMEAR A V> U SRR AV 2 7 A MUSE T 52

show significant skeletal phenotypes RERBAMEZRE 2V
1416 Loss-of-function mutations (see craniometaphyseal dysplasia HHEHKER (group24DIAE B &G RIS R)
in group 24)

579

580
79269
79270
79271
79272
309297
309310
583
584
505248

349
61
118
93
354
812
53399
93100
834
351
585
576

423461

423470
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Other conditions resembling storage EHE L:‘ﬁflﬂl’?'éﬂﬂmkﬁ : %f’lﬁ?j Vas
disease: congenital disorders of IMERBIER T VAT 4 ¥y 7 BRIYIE
glycosylation and geleophysic dysplasia (Fv—715)
(group 15)
28. Osteolysis group 28. BWRRIES N —T
Familial expansile osteolysis FIRE LR B T ARAE AD TNFRSF1IA 174810
602080
Mandibuloacral dysplasia THERETRE AR LMNA 248370
AR ZMPSTE24 608612
Progeria, Hutchinson-Gilford type B#%E, Hutchinson-Gilford%! AD LMNA 176670
Multicentric osteolysis, nodulosis and ZHOEBERTE, FEE, BIEE AR MMP2 259600
arthropathy (MONA) (MONA) AR MMPI14 277950
Hajdu-Cheney syndrome Hajdu-Cheney/E &£ AD NOTCH2 102500
Multicentric carpal-tarsal osteolysis with ZHRUEFIRE - RIRBEHE (BELZMES/ AD MAFB 166300
and without nephropathy bz
See also Pyknodysostosis, cleidocranial BICRBE, $HEHRAERPRE, KeutelEE
dysplasia, Keutel syndrome, Farber disease &, Farber %, Singleton-MertenfE&EE
and Singleton-Merten syndrome. B,
Note: several neurologic conditions may & W< oD OREFRRIRIL ST AR D
cause acroosteolysis BRE2Y 5 5.
29. Disorganized development of skeletal 29. BB DOREREIN—T
components group
Multiple cartilaginous exostoses ZRMEEE ANV EIEE AD EXT1 133700
AD EXT2 133700
Cherubism TV E BE AD SH3BP2 118400
Fibrous dysplasia, polyostotic form BT RERE, 285 (McCune- SP GNAS 174800

(McCune-Albright ) Albright )

Metachondromatosis AFaviaw b=y AD PTPN11 156250
Osteoglophonic dysplasia B 2R R ARAE AD FGFR1 166250
Fibrodysplasia ossificans progressiva HETTHE B L HERRAE RV BRAE AD ACVRI 135100

(FOP)

Neurofibromatosis type 1 (NF1) FRARMERERE 15 (NF1) AD NF1 162200
Cherubism with gingival fibromatosis HARMEIEIE X 5 7/ ¥ AJE (RamonfEE AR 266270

(Ramon syndrome) )

Dysplasia epiphysealis hemimelica R BIRRAIE (Trevor) SP 127800

(Trevor)

Lipomembraneous osteodysptrophy with BHEAIE R £F 5 IERAIRIE A RARIE (BHIE AR TRM?2, 221770
leukoencephalopathy (presenile dementia £ D M WFREE; Nasu-Hakola) -

with bone cysts; Nasu-Hakola) TYROBP
Enchondromatosis (Ollier) and NECEIELE (Ollier) , BLUOMEEEZES SP IDHI1, IDH2 166000
Enchondromatosis with hemangiomata ANEEIERE (Maffucei)

(Maffucci) 614569
Metaphyseal chondromatosis with D-2- D-2KBE LT NV Z — VEEIRFE %1% > B8 SP IDH1 614875
hydroxyglutaric aciduria B IEAE
Genochondromatosis BATEECE ESE AD 137360
Gorham-Stout disease Gorham-Stout#s SP 123880
Osteofibrous dysplasia B RRHEE R IR AD, SP MET 607278

See also Proteus syndrome in group 30;
spondyloenchodrodysplasia in group 12;
dysspondyloenchondromatosis in group 2;
cutaneous skeletal hypophosphatemia
syndrome in group 26

7 Vv—7"300 ProteusfEfERE, 7/ —7120
FHENKERBRIE, 7 V—720REFH
WNEREIEE, 7N —7260KEFIKY v i
EFEFLSR
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85195 Includes early-onset familial Paget disease of bone.
See also osteopetrosis and dysosteosclerosis (group 23)

BREMEDOF RV =y MEEAED.
KREAER L REEFEELSR (F/1—723)

2457

740

371428  Includes Winchester-Torg syndrome and nodulosis-
arthropathy-osteolysis syndrome

Winchester-TorgfiE EEE & #5EE, BEE, BEMIEERERZE
i

955 Includes serpentine fibula - polycystic kidney syndrome

YEATHES - BRBEREZST

2774

321
321

184

562 Somatic mosaicism and imprinting phenomena

FHRIEEFA 7oA TV T 4 T BRE

2499

2645 Craniosynostosis is also an important feature (group 33)

FHEFEAEELEERFE (/1 —733)

337

363700

3019

1822

2770

296

163634

99646

85197 Probably includes Vaandrager-Pefia syndrome
93398

8% &< Vaandrager-PenafExE 2 51

73 See also familial diffuse cystic angiomatosis of bone (PMID
2910603)

BOFBEOE AMFERED FEELSZR (PMID 2910603)

488265
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30. Overgrowth (tall stature) syndromes 30. FRMBEXDLET HAKKR (BHR) ERE
with skeletal involvement B
Weaver syndrome WeaverfE & i AD EZH2 277590
Sotos syndrome SotosfiE & AD NSDI1 117550
AD NFIX 614753
AR APC2 617169
Luscan-Lumish syndrome Luscan-LumishiE{&#f AD SETD2 616831
Tatton-Brown-Rahman syndrome Tatton-Brown-RahmanfE & & AD DNMT3A 615879
Marshall-Smith syndrome Marshall-SmithfE & AD NFIX 602535
Proteus syndrome ProteusfiEf&EE SP AKTI 176920
CLOVES FERHAEHAIEIE B R - & AR BE-B SP PIK3CA 612918
HIEHEET
Marfan syndrome MarfanfiE &R AD FBN1 154700
Congenital contractural arachnodactyly FeRMERREME < bARIE AD FBN2 121050
Loeys-Dietz syndrome (types 1-6) Loeys-DietzfE&HE (1~6%) AD TGFBRI1 609192
AD TGFBR2 610168
AD SMAD3 613795
AD TGFB2 614816
AD TGFB3 615582
AD SMAD2 601366
Meester-Loeys syndrome Meester-LoeysiEf&#E XL BGN 300989
Overgrowth syndrome with 2q37 2q3THRE % 4 5 @A RAE B RE Sp NPPC
translocations
Tall stature with long halluces, NPR2 type REMEMH HH K, NPR2A AD NPR2 615923
Tall stature with long halluces, NPR3 type &fHit% > @& &, NPR3E AR NPR3
Moreo-Nishimura-Schmidt syndrome Moreo-Nishimura-SchmidtE & & Sp 608811
See also Shprintzen-Goldberg syndrome in SEE B# A fE Y/ /v — 7 DShprintzen-
Craniosynostosis group 33 GoldbergfER&RE 7/ LV — 733 LB R
31. Genetic inflammatory/rheumatoid-like ~ 81. BEMEREN U ¥~ Fi%F BIEE
osteoarthropathies
Progressive pseudorheumatoid dysplasia HEITHBMEY U~ F B EFAE (PPRD; # AR WISP3 208230
(PPRD; SED with progressive ITHERIENIE % £ © THEB Ik BRI AVE)
arthropathy)
Chronic infantile neurologic cutaneous 1BPERL IR AR B R BAENAEERE (CINCA) /% AD CIAS1 607115
articular syndrome (CINCA) / neonatal EIRMZIES RFERIEMER B (NOMID)
onset multisystem inflammatory disease
(NOMID)
Sterile multifocal osteomyelitis, WEMZREEHA, BEE, BRE AR ILIRN 147679
periostitis, and pustulosis (CINCA/NOMID%%)
(CINCA/NOMID-like)
Chronic recurrent multifocal osteomyelitis ﬁfﬁi%‘aﬁmﬂ%ﬁﬁm S BMERRESL AR LPIN2 609628
with congenital dyserythropoietic anemia BAEEEER (CDA% £ 5 CRMO; MajeedfEf&
(CRMO with CDA; Majeed syndrome) )
Hyaline fibromatosis syndrome b7 Y HRAEREAE AR ANTXR2 236490
32. Cleidocranial dysplasia and related 32. HEBRERBAE L BREBE
disorders
Cleidocranial dysplasia SEHEERPARE AD RUNX2 119600
CDAGS syndrome (craniosynostosis, CDAGSHEfRE (BEEBMAE, RMMAHE AR 603116
delayed fontanel closure, parietal RE, BATHFL, ST, MR/REE, D)

foramina, imperforate anus, genital
anomalies, skin eruption)
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3447 Some cases reported with NSDI , EED , and SUZ12 NSDI , EED , SUZI2ZER 4 5WELHY
mutations
821 includes Malan syndrome MalanfEfEEE % &0
420179
404443
561
744
140944
558
115
60030
See also SEMD, biglycan type (group 13) FHEEREBRWEBERIE, A7V HE (FV—713) v

498488  Overgrowth probably caused by overexpression of NPPC BRI E & < NPPCOBRIZEBEBIRR

329191 includes epiphyseal chondrodysplasia, Miura type; gain-of- ‘B##kE RFMAE MiuraZ! ; EEERBLEZ G
function mutations

Loss-of-function mutations HRER KRR
498485
1159
1451
210115
77297

2176 Prevously known as infanile systemic hyalinosis, juvenile PO TOHLREHFMEHFLIE. FEME T Y VRHERE
hyaline fibromatosis (OMIM 228600) and Puretic syndrome ~ (OMIM 228600) 5 & UPuretic/i f5k+

1452 See also metaphyseal dysplasia with maxillary hypoplasia LSRR A ) BRIRREEAE L SR (FVr—711)
(group 11)

85199
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Yunis-Varon dysplasia Yunis-Varon® £ IE AR FIG 4 216340
AR VAC14
Parietal foramina (isolated) SRIAFL (HIRAY) AD ALX4 609597
AD MSXx2 168500
Parietal foramina with cleidocranial HEHERPAREX £ HIAL AD MSX2 168500
dysplasia
See also pyknodysostosis (group 23) , DB RBIZOWTIL, BILRBE (7
wrinkly skin syndrome, mandibuloacral N—723) , BRRBEEEGR, THREMRER
dysplasia, progeria and Hajdu-Cheny B, ®#%E, Hajdu-ChenyfEfREt (/1 —7
syndrome (group 28) for simillar 28) HBMH.
clavicular defects.
33. Craniosynostosis syndromes 33. BEBWAERE
Pfeiffer syndrome Pfeifferfi & AD FGFRI 101600
AD FGFR2 101600
Apert syndrome ApertfEERE AD FGFR2 101200
Craniosynostosis with cutis gyrata (Beare-  fMENRF &% > BEEFHASE (Beare- AD FGFR2 123790
Stevenson) Stevenson)
Crouzon syndrome CrouzonfiE & AD FGFR2 123500
Crouzon-like craniosynostosis with BEREELY D CrouzontkSEEF®WAE  AD FGFR3 612247
acanthosis nigricans (Crouzon F /B HEBERE)
(Crouzonodermoskeletal syndrome)
Craniosynostosis, Muenke type FEBMAIE, Muenke®! AD FGFR3 602849
Antley-Bixler syndrome Antley-Bixlerfi & £ AR POR 201750
Craniosynostosis Boston type AEFMAEIE, Boston®! AD MSX2 604757
Saethre-Chotzen syndrome Saethre-ChotzenfE & & AD TWIST1 101400
Shprintzen-Goldberg syndrome Shprintzen-GoldbergfE & AD SKI 182212
Baller-Gerold syndrome Baller-Geroldfi & & AR RECQL4 218600
Carpenter syndrome CarpenterfE & AR RAB23 201000
AR MEGF8 614976
Coronal craniosynostosis kRS RS E AD TCF12 615314
Complex craniosynostosis BHMREETRAE AD ERF 600775
See also cranioectodermal dysplasia HENRERRE (FV—79) , FHE
(group9), SEMD type RSPRY1 (group13), VB i R ERAE RSPRY1E! (Fv—7
osteocraniostenosis (group19), Cole- 13) , BEAEWAERE (F1V—719) Cole
Carpenter syndrome (group25), CDAGS CarpenterfEf%E (7 /v —725) , CDAGS
syndrome (group32), craniofrontonasal JEMERE (F)V—732) , TAERIHEBIERE
syndrome (group34), Philadelphia type (7 v—734) , Philadelphia®! BHEFHE
craniosynostosis (IHH duplication) J£ (IHH duplication) (7 V—741) , %
(group41), and multiple synosotosis FEEFRHAEREE FGFOE! (/v —742) b
syndrome FGF9 type (group42). S M. EHEFWAIEIX Loeys DietzfEERE (7
Craniosynosotois can also be present in N—730) ITAELBZ LD
Loeys-Dietz syndrome (group30)
34. Dysostoses with predominant craniofacial 34. EHEHEERBEZ XL TIREE
involvement
Mandibulofacial dysostosis (Treacher THATmREFE (Treacher Collins, AD TCOF1 154500
Collins, Franceschetti-Klein) Franceschetti-Klein) AR POLRIC 613717
AD, AR POLRID 248390
Mandibulofacial dysostosis with /NEESE A O TEREAmEEE AD EFTUD2 610536
microcephaly
Mandibulofacial dysostosis with alopecia BLELE A {5 TREAmERE AD EDNRA 616367
Miller syndrome (postaxial acrofacial MillerfE &R (B MEERET R BIE) AR DHODH 263750
dysostosis)
Acrofacial dysostosis, Nager type SelnEAE R EE, Nager® AD,AR SF3B4 154400
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60015  See also Frontonasal dysplasia type 1 (group 34) AEERARERIELR (Fr—734) LBR
251290  MSX2 mutation also cause craniosynostosis Boston type MSX2 7 RIITAE R AIEBoston™ (7 /v—733) DREICY
( group 33) [ ¥A)

93258  Most have FGFRI p.P252R mutation; Includes Jackson-Weiss % < IXFGFRI p.P252RER % HF§ % ; Jackson-WeissiE{EEE

710 syndrome ( OMIM 123150 ) (OMIM 123150) % &>
87
1555
207
93262  Defined by specific FGFR3 p. A391E mutation FRH) 72 FGFR3 A39IEDERIZ LV ERIND
53271  Defined by specific FGFR 3 p.P250R mutation ¥R FGFR3 P250RODERIZI WV EREND
83
63269
1541 Heterozygous p. P148H mutation in two family 2X %R CPI48H~T nHEAER
794 Mutation in FGFR3 , FGFR2 , and TCF12 have been FGFR3, FGFR2, TCF12DZ%ES% &iXSaethre-ChotzenfiE &
reported to cause phenotypes resembling Saethre-Chotzen FICRU L2 RARORE L 22 E8AESNA TS
syndrome
2462
1225
65759
35099
Mutation in ERF also cause Chitayat hyperphalangism ERFOZER(XChitayatiE B BB RERHOFRIC L 225
syndrome
861
79113
443995
246
245
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Acrofacial dysostosis, Rodriguez type SevnEAm BB E, RodriguezZ! AR SF3B4 201170
Acrofacial dysostosis, Cincinnati type KRingAE R EE, Cincinnati®! AD POLRIA 616462
Frontonasal dysplasia, type 1 RIEAS R RE, 15 AR ALX3 136760
Frontonasal dysplasia, type 2 AIEA MBI ARSE, 27 AR ALX4 613451
Frontonasal dysplasia, type 3 AIZR S RARE, 3% AR ALX1 613456
Craniofrontonasal syndrome B AR SEREE XL EFNB1 304110
Acromelic frontonasal dysostosis RO REAEA SR B AD ZSWIM6 603671
Hemifacial microsomia FrRIERE TP AR 2 AE SP, AD 164210
Richieri-Costa-Pereira syndrome Richieri-Costa-PereirafE & Ef AR EIF4A3 268305
Auriculocondylar syndrome, type 1 H THRBAEMGRE, 17 AD GNAI3 602483
Auriculocondylar syndrome, type 2 H TRRBAEMRRE, 2% AR, AD PLCB4 614669
Auriculocondylar syndrome, type 3 H TREBAEfRRE, 3% AR EDNI1 615706
Orofaciodigital syndrome type I (OFD1) NEEmEAEERE 1 % (OFD1) XL OFD1 311200
Weyers acrofacial (acrodental) dysostosis Weyers SCumgam (Jeimth) REE AD EVCI 193530

AD EVC2
See also orofaciodigital syndrome type IV in #ERFED AHERFEEHIVE LGSR (/
th Ciliopahy (group 9) N=79)

35. Dysostoses with predominant vertebral 35. KHEFRA (MWBEREZ£5/bRV) 2%

with and without costal involvement LT BRERE
Currarino syndrome CurrarinofiE & & AD MNXI 176450
Spondylocostal dysostosis HFHRN B BB AR DLL3 277300

AR MESP2 608681
AR LFNG 609813
AR HES7 613686
AR, AD TBX6 122600
AR RIPPLYZ2 616566
NAD deficiency syndrome NAD K $HAE G RE AR HAAO 617660
AR KYNU 617661
Vertebral segmentation defect (congenital HBxDRFBEXRTH0EEFHEXRBIE (B8 AD MESP2 608681
scolliosis) with variable penetrance RYERIBIE) AD HES7 613686
Klippel-Feil syndrome Klippel-FeilfiE{& & AD GDFé 118100
AR MEOX1 214300
AD GDF3 613702
AR MYOI8B 616549
Cerebrocostomandibular syndrome (rib gap BN TEEAEMREE (rib gapfEfEEf) AD SNRPB 117650
syndrome)
Diaphanospondylodysostosis FERFHEREE AR BMPER 608022
Spondylo-megaepiphyseal -metaphyseal HFHE - EXBEW - BRRERRE (SMMD) AR NKX3-2 613330
dysplasia (SMMD)
See also spondylocarpotarsal dysplasia in TN—TTOFHFRELCREEERELS
group 7 i

36. Patellar dysostoses 36. BREBREBE
Ischiopatellar dysplasia (small patella PERETRERE (MEEEERR) AD TBX4 147891
syndrome)

Nail-patella syndrome JN - BREBAERRE AD LMXI1B 161200
Genitopatellar syndrome RS B AERRE AD KAT6B 606170

—(110)—



H#245E (J. Jpn. Orthop. Assoc.) 94 (9) 2020

— 647 —

ORPHNET

a—F

ER (R0

HER (FnfR)

1788

1200

391474

228390

306542

1520

1827

374

Includes Goldenhar syndrome and oculo-auriculo-vertebral
spectrum; genetically heterogeneous; In some cases, a
microduplication on 14¢23.1

BEEREMELH D, GoldenharfERZEE LR - H - FHER S
kT LAk ETe, 1492310 EBEEZETIHLH B

3102

137888

137888

137888

2750

952

See also Ciliopathies (group 9)

WERFELZZR (F1—79)

1552

Overlap with caudal regression syndrome (see OMIM
600145; heterozygous mutation in VANGLI)

REGBATEMRE L EH T 5 (OMIM6001452#8; ; VANGLI D
~T nEAHER)

2311
2311

B
2311

122600

2311

521438

With associated cardiac, limb, and renal defects

Db, DR, BERROXKBEEZHED

2311
2311

2345
2345
2345
447974

Role of GDF6 mutations in AD spondylothoracic dysostosis
remain unclear

EHEFHERSREEICBT 5 GDF6ERDRENIRH

1393

Mutations in COG1 are found in a cerebrocostomandibular -

like syndrome ( CDG type llg )

COGIDERIIM - i - THEERE (CDG D gH) TR
hs

66637

Includes ischiospinal dysostosis

AEFHERTELZED

228387

1509

2614

85201
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Ear-patella-short stature syndrome H - BEF - EFREERF (Meier-Gorlin) AR ORCI 224690
(Meier-Gorlin) AR ORC4 613800
AR ORC6 613803
AR CDT1 613804
AR CDC6 613805
AD GMNN 613835
AR CDC45L 617063
See also MED group (group 10) for i i iz TR RAE 0D R AE Y ‘(7‘/1/'—7’ 18) &
conditions with patellar changes as well as Ié!:‘Af AD¥LIN0&?§EE¥ (7&;;7%”;) % %_;
ischio-pubic-patellar dysplasia as mild N EL? A R RUE Rk, A
expression of campomelic dysplasia (group REZH) ﬁﬁ@é%ﬁﬁ'ﬁiﬁﬁiﬁ,y»_
7 (I N—710) 2BR; BEFEEMKIL
18) and RAPADILINO syndrome PITX LI [ 5K (7 h—738) TF
(group39) ; patellar hypoplasia is variable El’?‘?; +% % / 89) TH
present in PITX1 related clubfoot (group -
39)
37. Brachydactylies (without extraskeletal 37. %S/ (BAFBREZHEDRV)
manifestations)
Brachydactyly type Al SEHEALRY AD IHH 112500
Brachydactyly type A2 FEFEREA2TY AD BMPRIB 112600
AD BMP2 112600
AD GDF5 112600
Brachydactyly type B SEFEAEBAY AD ROR2 113000
Brachydactyly type B2 FEFEIEB2EY AD NOG 611377
Brachydactyly type C SEFERECHY AD, AR GDF5 113100
Brachydactyly type D SEFEREDEY AD HOXD13 113200
Brachydactyly type E SETEREER! AD PTHLH 613382
AD HOXD13 113300
Brachydactyly with anonychia (Cooks JNRIRZ D EHEAE (CooksiEERE) AD KCNJ2 106995
syndrome)
Preaxial brachydactyly, PAXS3 type EhATIEAEHEIE, PAXSE! AD PAX3
38. Brachydactylies (with extraskeletal 38. SEIRAE (BAWRBEREZED)
manifestations)
Brachydactyly-mental retardation SR - AR ERE R AD HDAC4 600430
syndrome
Hyperphosphatasia with mental ﬁ*ﬁ’i@ﬁ, REGEAEMR L UHFHORERE AR PIGV 239300
retardation, brachytelephalangy, and HOBEAT 75—
distinct face
Brachydactyly-hypertentoin syndrome SEEIE - B ESEMREEE (Bilginturan) AD PDE3A 112410
(Bilginturan)
Microcephaly-oculo-digito-esophageal- /NER - R - R - BB - +THEBEIREE AD MYCN 164280
duodental syndrome (Feingold syndrome) (Feingol dJE & &%)
Hand-foot-genital syndrome F R - ERRAEREE AD HOXA13 140000
Rubinstein-Taybi syndrome Rubinstein-TaybifiE & & AD CREBBP 180849
AD EP300 613684
Brachydaactyly, Temtamy type FEFEAE, TemtamyZ%! AR CHSY1 605282
Coffin-Siris syndrome Coffin-SirisfiE B &E AD ARID1IB 135900
AD SMARCBI1 614608
AD SMARCA4 614609
AD SMARCE1 616938
Catel-Manzke syndrome Catel-ManzkefE f&&f AR TGDS 616145
Pseudohypoparathyroidism type IA fatE B R AR AR IR T AE TATY AD GNAS 103580
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2554
2554
2554
2554
2554
2554
2554
93388
93396 Duplication of BMPZ2 enhancer BMP2x >y —DEE
93383  See also Robinow syndrome/COVESDEM Robinow/E##/COVESDEM ¢, £ f&
140908
93384  See also ASPED (group 15) and other GDF5 disorders ASPED (/' V—715) LD GDFSEEELBR
Brachydactyly type D is often a component of brachydactyly — ffEAEDAEIT LIZ LIZEIEEERORS TH S
type E
93387
1487 Duplications of SOX9/KCNJ2 regulatory region SOX9/KCNJ2TREEIk D EE
See PMID 25959774 PMID 25959774% &
1001 Some patients have microdeletions involving contiguous genes BEESEEFICM/IREEA TS (2q3TRIBIEREE) EFLH S
(2937 deletion syndrome)
247262
1276
1305
2438
783
353284
363417
1465 Mutations in various components of the SWI/SNF complex Coffin-SirisfEMERF & ZWT S NI EBIZIZISWI/SNFE A KD
have been reported in patients with a diagnosis of Coffin-Siris &% DcomponentDBLEFEENRHFEIN TS
syndrome
1388
79443 Caused by loss-of-function mutations on the maternal allele; B®7 L /L EOBERAERICERNT S ; LAl Albrighti#{s

formerly known as Albright hereditary osteodystrophy

HERRBEL LTHLATWVS
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See also group 15 for other conditions with  KEVEEMHE R ERERE (F1—7

brachydactyly as well as 21) LR, FNA—T15DOEHREE D tho

brachytelephalangic CDP (group 21) . FREE B R,

39. Limb hypoplasia-reduction defects group 39. WA{EF AR/ K& T N—T

Ulnar-mammary syndrome RE - fLEEGR AD TBX3 181450

de Lange syndrome de LangefE&EE AD NIPBL 122470
XL SMCI1A 300590
AD SMC3 610759
AD RAD21 614701
XL HDACS8 300882

Fanconi anemia (see note below) Fanconi#& . (FOEZSR) AR Several 227650

Thrombocytopenia-absent radius (TAR) M/MRIEAE - 8K (TAR) AR RBMB8A 274000

“Thrombocythemia with distal limb defects TRGEAL KRR Z FE S m/MREAE AD THPO 187950

Holt-Oram syndrome Holt-OramJE &R AD TBX5 142900

Okihiro syndrome (Duane-radial ray OkihirofEf#Ef (Duane-BEFEFIRH) AD SALL4 607323

anomaly)

Cousin syndrome CousinfiE EEE AR TBX15 260660

Roberts syndrome RobertsfEfE#E AR ESCO2 268300

Split-hand-foot malformation with long REBHREESZHORF - HEVERE AD BHLHA9 612576

bone deficiency (SHFLD) (SHFLD)

Tibial hemimelia [0S AR 275220

Tibial hemimelia-polysyndactyly- BRI - ZEIEE - B =HEEE AD SHH 188740

triphalangeal thumb (Werner syndrome) (Werner/E {5E¥)

Acheiropodia RFRAE AR SHH 200500

Tetra-amelia S8 U R IE AR WNT3 273395
AR RSPO2 618021

Gollop-Wolfgang syndrome Gollop-WolfgangiE &£ AD BHLHA9 228250

Al-Awadi Raas-Rothschild limb-pelvis Al-Awadi Raas-Rothschild U A% - FH{K AR WNT7A 276820

hypoplasia-aplasia (4%) AL

Fuhrmann syndrome FuhrmannfE&## AR WNT7A 228930

RAPADILINO syndrome RAPADILINOJE & AR RECQL4 266280

Adams-Oliver syndrome Adams-OliverfEf&EE AD ARHGAP31 100300
AR DOCK®é6 614219
AD RBPJ 614814
AR EOGT 615297
AD NOTCHI1 616028
AD DLL4 616589

Poland syndrome PolandfEFEEE SP, AD 173800

Femoral hypoplasia-unusual face syndrome  KERFIEF A - BHEFVEFEE (FHUFS)  SP 134780

(FHUFS)

Fibular Aplasia, Tibial Compomelia, and BEB R, ISFIEMSR, Z&HEERE SP, AD? 246570

Oligosyndactyly syndrome (FATCO) (FATCO)

Femur-fibula-ulna syndrome (FFU) KERE - BER - REEERE (FFU) SP 228200

Hanhart syndrome (Hypoglossia- HanhartfEWEEE (FIERFAK - FEIEFERK) AD 103300

hypodactylia)

Scapulo-iliac dysplasia (Kosenow) AHRE - BERERE (Kosenow) AD 169550

Clubfoot with or without deficiency of long PITX1 119800

Sirenomelia

YL AVT

SP
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3138
199
84 Several complementation groups and genes WS ONDREE S NV —T L BIET
3320  Deletion and common SNP on other allele that has K&K & FEREEER LoD T LV EDO—fXSNP
regulartory function
329319  Distal limb defects postulated as consequence of vascular TEGRAL R BT M EAEORER L ENnb
occlusions
392
93293
93333
3103
3329 Duplication which is less than 50% penetrant and shows 0% DR B & ERICE(LL ) pRBAEZ T ER
markedly variable expression
93322
988 Mutation in ZRS (limb enhancer of SHH) ZRS (limb enhancer of SHH) NER
931 Deletion in LMBR1 that affects ZRS ( limb enhancer of ZRS ( limb enhancer of SHH ) ICE®83 3LMBR1D X%k
SHH )
3301
1986  Duplications or triplications of genomic region including BHLHA9% 817 ) AEBOERF-II=HEH
BHLHA9
2879
2854
3021
974
2911
1988 Some phenotypic overlap with FFU syndrome (below) WL ONDORBEFITKRERF - BEF - REEGRM (TR L HEE
2492
2019
989
2839
199315 In some patient bilateral patellar hypoplasia (see group 36) FWREFEFREZIHE>ELHDH (FL—T368H)
3169 Probably heterogeneous BEL BEM
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P e (R IN—T /e (FOR) —ERK wer O
Terminal transverse defects ER U U] SP 102650

Note: the particularly complex genetic basis %) 77 = =—%ll & £ DR ORI
of Fanconi anemia and its complementation /&R TFERITMON TV H3 2 DOHER
TIRE LIZEE TV, OMIME 7213 fth o
LY a—%BBITHI L. TA—T
210 CHILDSE R R R - AL PR R

groups is acknowledged but not further
listed in this nosology. The reader is
referred to OMIM or to specialized reviews-

2 2.
See also CHILD in group 21 and the FORRE b B
mesomelic and acromesomelic dysplasias.
40. Ectrodactyly with and without other 40. OREZHD IEDRVWKREE
manifestations
Ankyloblepharon-ectodermal dysplasia-cleft  ARMEE - SARIERAL - 0/E N EZIEREEE AD TP63 106260
palate (AEC) (AEC)
Ectodactyly-ectodermal dysplasia cleft- KIE - AMRERTAL - NEREFERESTY AD TP63 604292
palate syndrome type 3 (EFC3) (EEC3)
Ectodactyly-ectodermal dysplasia-macular KIE - SIRERR - BT A b7 4 AR CDH3 225280
dystrophy syndorome (EEM) (EEM)
Limb-mammary syndrome (including MUk - SLEEMRE (ADULTYEREZ &) AD TP63 603543
ADULT syndrome)
Split-hand-foot malformation, isolated HMRIZF - ZEHERF 4% (SHFM4) AD TP63 605289
form, type 4 (SHFM4) -
Split-hand-foot malformation, isolated HMAATE WEFMERE1IE (SHFM1) AD DLX5 220600
form, type 1 (SHFM1) AD DLX6 183600
Split-hand-foot malformation, isolated BHMARE - WEMERFIE (SHFM3) AD 10924 246560
form, type 3 (SHFM3)
Split-hand-foot malformation, isolated HMAZTF - WEFERFE6E (SHFMS) AR WNTI10B 225300
form, type 6 (SHFMS6)
Split-foot malformation with mesoaxial PRIEMESIRE S O HRHERE AR ZAK 616890
polydactyly (SFMMP) (SFMMP)
Harsfield syndrome HartsfieldiEf&ZEE AD FGFRI1 615465
41. Polydactyly-Syndactyly-Triphalangism  41. £i8 - &8 - BIE=HREHEI N —T
group
Preaxial polydactyly type 1 (PPD1) AT S IEELE (PPD1) AD SHH 174400
Preaxial polydactyly type 2 (PPD2) / AT S EE2R! (PPD2) / RHE =158 AD SHH 174500
Triphalangeal thumb (TPT) (TPT)
Preaxial polydactyly type 3 (PPD3) AT 2 $EESTE (PPD3) AD 174600
Preaxial polydactyly type 4 (PPD4) AT S IEE4T (PPD4) AD GLI3 174700
Greig cephalopolysyndactyly syndrome Greig BEZ A TEAEERE AD GLI3 175700
Pallister-Hall syndrome Pallister-HalliEf&EE AD GLI3 146510
Synpolydactyly (complex, fibulinl - ZA/fE (fibulin 1 BHEEA) AD FBLN1 608180
associated)
Synpolydactyly ZEHE AD HOXDI13 186000
Townes-Brocks syndrome (renal-ear-anal- Townes-BrocksfEMERE (B - H - fLFY - 8 AD SALL1 107480
radial syndrome) SEERE)
Lacrimo-auriculo-dento-digital syndrome %« ¥ - - fRiEMERE (LADD) AD FGFR2 149730
(LADD) AD FGF3
AD FGFI10
Acrocallosal syndrome S i PAE R B AR KIF7 200990
Acro-pectoral syndrome Sed - BOSEREE AD 605967
Acro-pectoro-vertebral dysplasia (F- Ses - e - MERRIEARE (FEMRE) AD WNT6 102510
syndrome)
Mirror-image polydactyly of hands and feet — $if§Z#ERAE (Laurin-SandrowfE & #¥) AD SHH 135750
(Laurin-Sandrow syndrome)
Cenani-Lenz syndactyly Cenani-Lenz &85 AR LRP4 212780
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973

HER (R0 ER (R

1071

1896

1897

69085

2440

2440 Structural variations at locus; also regulatory mutations 0 — 5 A TOEENEENYE | DLXs % &+ 5 DYNCl/I D=
affecting exon of DYNCI/1 that regulate DLX5 VNEEBLTWIREER LD D

2440 Duplication at 10q24 encompassing LBX1, BTRC, LBX1, BTRC, POLL, DPCD, FBXW4% &tr10q24TD
POLL, DPCD, and FBXW4 HH

2440

488232

2117

93339  Regulatory mutation or duplication of ZRS (limb enhance of ZRS (limb enhancer of SHH) DOFREER T /IIER
SHH)

93336  Regulatory mutation or duplication of ZRS (limb enhance of ZRS (limb enhancer of SHH) OFEBHER T /-IIEH
SHH)

93337
93338
380
672
93403

295195
857

2363

36
85203

957 Structural variations of locus resulting in ectopic activation of WNT6 DB EFE#HLZ b7z b v —h RAOBEN SN
WNT6

23178 Duplication of ZRS (limb enhancer of SHH) ZRS (limb enhancer of SHH) DEHE

3258
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Cenani-Lenz like syndactyly Cenani-Lenz £ & 8 E SP, AD? GREM]I,
FMNI
Oligosyndactyly, radio-ulnar synostosis, ZEIRIE - BREWAE - #E8 - BXIBEHE SP, AR? FMN1
hearing loss and renal defects syndrome B
Syndactyly, Malik-Percin type G¥EfE, Malik-PercinZ! AD BHLHA9 609432

STAR syndrome (syndactyly of toes, STARJEERE (ARLSE - IRAMRBELE - fLF9 - XL FAMS58A 300707

telecanthus, ano-and renal BREREE)

malformations)

Syndactyly type 1 (III-IV) BHEE 18 (III-IV) AD 185900

Syndactyly type 3 (IV-V) BRAE 3% (IV-V) AD GJAI 186100

Syndactyly type 4 (I-V) Haas type BFRIE 4% (I-V) Haas® AD SHH 186200

Syndactyly Lueken type A ¥6/E LuekenZ! AD IHH

Syndactyly type 5 (syndactyly with GIE 5B (FREB L EMBEMEEEOAIE AD HOXDI13 186300

metacarpal and metatarsal fusion) fiE)

Syndactyly with craniosynostosis HEBWAELME D BE (Philadelphia  AD IHH 185900

(Philadelphia type) )

Syndactyly with microcephaly and mental /NERSE - RETRRERTE &£ 5 S8 (Filippi AR CKAP2L 272440

retardation (Filippi syndrome) FEMRRE)

Meckel syndrome types 1-6 MeckelfE &7 1~ 6% AR MKS1 249000
AR TMEMZ216 603194
AR TMEM67 607361
AR CEP290 611134
AR RPGRIPIL 611561
AR CC2D2A 612284

Note: Smith-Lemli-Opitz syndrome can %) Smith-Lemli-OpitzfEMERE X ZIRIE - &

present with polydactyly and/or syndactyly. f8EZA&HTS. S —TIOMERFEE L

See also the Ciliopathy group 9. SR,

42. Defects in joint formation and synostoses 42. BEIRAL - BHAE

Multiple synostoses syndrome SZRMBRAERE AD NOG 186500
AD GDF5 610017
AD FGF9 612961
AD GDP6 617898

Radio-ulnar synostosis with EERIKMEM/ MRS &S BREBEE  AD HOXA11 605432

amegakaryocytic thrombocytopenia AD MECOM 616738

Liebenberg sybdrome LiebenbergfE {&## AD PITX1 186550

SAM syndrome SAMJE &£ AR GSC 602471

See also spondylocarpotarsal synostosis HFHEFREEBREHESEEREE (Fr—7

syndrome (group 7) ; mesomelic dysplasia ~ 7) ; SESm&TE & 5 PRI AMAE (7

with acral synostoses (group 17) and N—=T71T) , HHLBH.

others.
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ORPHENET e (x0) BR (FfR)
Monoallelic duplication of both loci (observed in one case only 5 DA FEDHE—M LB FEE (ZhE TIZIFIDOR)
so far)
Deletion S S
157801
140952
93402
93404
93405  Duplication of ZRS (limb enhancer of SHH) ZRS (limb enhancer of SHH) DE
295189  Duplication of JHH and regulatory region IHH L a0 &5
93406
1527  Duplication of JHH and regulatory region IHH L Ao 55
3255
564
3237
71289

1275 Deletion of H2AFY gene resulting in ectopic activation of LR TOPITXI O RETHEEMELE b 72 5T H2ZAFY I DOR
PITX1 in the upper limb *

397623
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