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cutis gyrata (Beare-Stevenson), Crouzon

syndrome, Antley-Bixler syndrome (ABS2)
FGFR2

m Antley-Bixler syndrome (ABS1)



POR

m Craniosynostosis Boston type
MSX2

m Saethre-Chotzen syndrome
TWISTL

m Shprintzen-Goldberg syndrome
SK1

m Baller-Gerold syndrome
RECQL4

m Carpenter
RAB23, MEGF8, TCF12, ERF

30
44
Achondroplasia 2
Muenke syndrome or Sathre-Chotzen
syndrome 1
Diastrophic dysplasia 1
Hypophosphatasia or Osteogenesis
Imperfecta 1
Metaphyseal Chondrodysplasia, Schmid
type 2

Spondyloepiphyseal dysplasia Congenita

(SEDC) 2
Cleidocranial Dysplasia 1
SADDAN or D 1
Spondyloperipheral Dysplasia or SED
Maroteaux 1
Multiple epiphyseal dysplasia (MED)
1
3M syndrome 1
Shintzes-Giedion syndrome 1
Osteopetrosis (s/0) 1
Osteogenesis imperfecta (FKBP10-related
or WNT-1 related) 1
Multiple  synostosis +  type B
brachydactyly 1
Osteopetrosis 1
Kenny-Caffey 1
Saul-Wilson syndrome 1
Longitudinal limb deficiency 1
Achondrogenesis 1B 1
Stickler syndrome 3
Genetic Perthes (likely due COL2Al
related) 1
Campomelic Dysplasia 1
Pseudoachondroplasia 1
Chondrodysplasia Punctata X2 1
Axial  Spondylometaphyseal Dysplasia
1

Calvarial doughnut lesions-osteoporosis
syndrome 1

Acrodysostosis or Acromicric dysplasia

1
Chondrodysplasia Punctata mild
Sheffield type 1
Distal arthrogryposis with trismus,
small mouth, micrognathia 1
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2015 FERE SRR B ERR I FE DO FIER™

HARE R/ NS R E =
BRMRBEBRDENRIEE Y —F > 77—

AN B A2t BF R
T s 75 s B

T C®Ic

BRFEBICIIES S ORBREEH, FDEHR
M OREBREIHETHE. IheB OFRBLEMT 3
BT, 1969 fF i RS E O FEMRHE £ 0 ik
ST 2EELALTbh, AFKshiz. DK
ZL OFLWEENMDL Y, F7RENFHI NS I
HENEEIOUET 2 Hia, HilE 2010 405 FH T3 456
BRI ozt —7, HARERARES OB RHTE
BZEES (2007 - X » BREEH - EEEESRES
A LN RIZR B4 Bl) Tt 1983 ERE O
B o FIERIEHE 2501, 2010 FERR O IR 2 HEE
EEEICHRE U2 B o 2015 SERRERE S48 1% 2015
FleARes N BFE, ERERO#ESICLVER
RO HAERTBWIIA {ATbh b k51X k>TET:
Zk, ¥NREEOESI XY &BEHEED /N
BRNR I X 2 B REROBRDIENIEN > TE 2

Key words: Japanese translation, Genetic skeletal disorders,
Skeletal dysplasia, Nosology and classification

*The Japanese translation of “Nosology and Classification of
Genetic Skeletal Disorders: 2015 revision”
HARBARY /NP RIERE S
UL REEREEREE ¥ v ¥ — B RERER AR
KBTS SRR 2 > 5 —/NRIETE AR
T BRFRF GRS R REE R R B A R
STUNRER BB T Febe A R

AN S
RS RIS I RS
HATERH RIS

YEBRIL C L b bR
AR A ARSI R 57
N
SRR RIS ) A\ E ) 7 — > 3 VI
FESHAR i L

HBOEE ¢ gl h B R LS

OV PR R F R

o, HiENZG &FiE, NEEEARIZESD L &
E AR R ER A ENFEE Y — o 7 I — 7
(WG) 2315 B, HRERMRARY S, HANEE
FEPO D AN RHEE L T EFFEE%
fTo7z. 2010 FERREE S ORI T 2 5ix, SEIBH
FUEHE DL L fER 2 HESTC WS T2 2 Lick >
7o. SEOHEDR, ¥SRR, WU ER SweiL
TTCWRThEFEWTH 5 .

2015 FERREMSEOBME

2015 FERRERRSIHEIC 1T 42 70— 7 436 NN D
SHNTED, 2010 £ D 40 7 v — 7 456 ZE B & Ehi
LT, ZV—78OEMEBEBE O %24 C T
3. RT3 364 OBET & ORBEMIAS iz > T
W3, NREBOE 2 7713 2010 SRR FEThH 5 (E
D. &8, 1RROMETH-> T b FHEEEETFBHEE
SNIERBRSECED ST 5. FEOERELM
Zonizhs, FEIRFICEEE & XA D5 78 WiIE B
BH— 27— FITEN LT T O IR BB L
T2. W OBDIN—TEZR N —THEESRERS N
7z, 2010 SRR B - 158 E BRI RUE (S 185 %
2 /b)) 7V — 7K & BB 2R S B R
WES N — 7 ICEAEE S . EIBEORBE &
MR LT Z LIc kY, EIE (B RERE %
b)) 7V — 7 L RHEEE (BMERREE 21E5) 7
N—T7RHEER, REBBIMIL LI Vv—TL %5
7z.

BRAEETIE, KA L U THmBETERERN
R nfcld c vz, SEIOSETIE, REMcED
Wz Sillence /3 E%E5 | S EAT 22 L Loz
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=1 2015 FRERES DO GIRE

D Ul 3 2 HE O HHRRZ
BRI
HRE AR
FUEAE

FRARORE %/~ 9 malformation JERLA4) reduction Gii/NFTE) FEGRRE
2) #X 25 TWwa D, %721k Mendelian Inheritance in Man (Zi{# X T 3
3) RAGICEIBWIEE TSN T3, B2 2 RRCBIT2EHEAOREED >

EHRAVESR O FTREMEDYE

4) FEERNFHRTIZ X D, nosologic autonomy BHER SN T3

R L X DFH &

Higs/NREIZ/RIR B4 T 2015 FERRERE S48
DRFERZT THERIEEICBS 2 Mt 2175 7. 2016
6 HIZEF A — N1z T Sheila Unger (2015 4ERRE
BRSO last author) & O HIEROAE 257z, WITL
T, HIBRD & 5 i HRERMRARIE S, HA/NIR:
SR IEF LT T WG IS 228 0HEE %
2, 2016 7 Hic WG o=& 51T, Z0HRIIE
FA—NEROTEERHED 2.

WG T 2010 4K & TORIFYEED F7 8t % B3
2EELED, WG X=X D WL OhDREN
BY, UTO LS iEmeEfTo7z.

1) “Hypophosphatasia, perinatal lethal, infantile
and juvenile” 12 DWW, HEHKFIHTERE 2> C
ETBY, FHEEREGUTR L Z>TETWEIED
5, T LD “lethal” % "BIEME, L 3FFERZL %5
TETW3 LOEfPD 7. chelgz <, R
O—EBMHEE L THOELE2EZD T “lethal” £
> WEERIL A THEE, LHEERL, SNEEEENT s
Ligotz. ZORR, REHEPHVSNTWS 7T 2
oW TEiE, SHFIERL: .

2) “phosphatase” @ HAFERCIC D &, "#HE}
¥REEE, (ZaA7 75 —¥) & "THEEFZSEFH
FHEREL, - UNERUHERE ) - TERMR ARIEEE - AEE
fEEEE ) (KRR 7 7 & —¥) ICHHED B 2 L O

BOFE LY Hotz. WGHTIRHREZRESOFEIC
H—I & LoBERT, HESNIBEAREZES S
WU CHBSPMAEESSICREL, 2016410 A
B & /- HESFIHTEZ B4 ¢ “phospha-
tase” ODHAFEEGLZ "RA 778 —¥, LF52L
WTAS NIz, ZhEEE 2 T, “phosphatase” % Mk
A7 78 =¥, ERERLI:.

3 FIFVEH 12 DWW T HiEOFIFRCILEE FEEE
BEDTWIZM, SEIFESH “Locus or Gene” k755
T3 Z e, TR TFEEIGEET) Ev
HHEEL, ZOHEFIZOWTIZHARBAORRZTT
biwnZ kL.

M EoFEAF$HcEED < RS L OBEELORIR
BFR2ITRT.

X [

1) Warman ML, Cormier-Daire V, Hall C, et al.
Nosology and classification of genetic skeletal
disorders: 2010 revision. Am J Med Genet A 2011;
155A (5): 943-68.

2) HEBEHARIF2ERMEEREES. BRTEED
EFR545(2010) OFIER. HEeS5E 2013; 87(7): 587
623.

3) Bonafe L, Cormier-Daire V, Hall C, et al. No-
sology and classification of genetic skeletal disor-
ders: 2015 revision. Am J Med Genet A 2015;
167A (12): 2869-92.
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% 2 B RARBERSE (2015) FuR
THRSIEIE A ARTATEL NREATER R B RSUES R SRR %7 /LT R

TN—7 | EEL E3D) TN~ | BB (FuiR) BB
1. FGFR3 chondrodysplasia group 1. FGFR3 8CE RIHRES L —7

Thanatophoric dysplasia type 1 (TD1) IR Yy 2B REAEIEIR (TD1) AD

Thanatophoric dysplasia type 2 (TD2) 740y B BIEEE2E (TD2) AD

Severe ac'hogdr.oplaSIa with developmental delay and B T e - SR - B R IE (SADDAN)  AD

acanthosis nigricans (SADDAN)

Achondroplasia WEELRE AD

Hypochondroplasia [g=gligia2nd AD

Camptodactyly, tall stature and hearing loss syndrome S A - BERUEIERE (CATSHL) AD

(CATSHL)

Hypochondroplasia-like dysplasia (s) BB RERRERRE AD, 8P

See also group 33 for craniosynostoses syndromes linked to ~ FGFR3ZER - EE 3 2EE 5 EHM S EDEBREIC D
FGFR3 mutations, as well as LADD syndrome in group 41 Wik, Zv—733% 5 H. FGFRIBBEDFIDRHREL

for another FGFR3-related phenotype LT, Zv—741 DLADDIEFEEL SRR
2. Type 2 collagen group 2.2 BIaS—Fr 7V —BIOELER
Achondrogenesis type 2 (ACG2; Langer-Saldino) BB B A E2R (ACG2: Langer-Saldino %) AD
Platyspondylic dysplasia, Torrance type RIHEETGEE, Torrance AD
Hypochondrogenesis BRI AELE AD
Spondyloepiphyseal dysplasia congenital (SEDC) EREEHERERRE (SEDC) AD
Spondyloepimetaphyseal dysplasia (SEMD) Strudwick type — HHEEHEH R EMAUE (SEMD) Strudwick £ AD
Kniest dysplasia Kniest ‘B B RUE AD
Spondyloperipheral dysplasia BRI R AIE AD
Mild SED with premature onset arthrosis BREESELPORETHEREVRE AD
BT 2o e B e o g o b St
SED with metatarsal shortening (formerly Czech dysplasia) EEE BIEME HOWHERIRIVAUE (BLRTDCzech R AD
FERLIE)
Stickler syndrome type 1 Stickler JEERE1H AD
3. Type 11 collagen group 3N B rn—7
Stickler syndrome type 2 Stickler EEFE2ES AD
Marshall syndrome Marshall FE{FEE AD
Stickler syndrome type 3 (non-ocular) Stickler FEMFE3A! (BRIEIRTRL) AD
Fibrochondrogenesis PRMEVEEE SR SE AR
AR, AD
- = -epi i D e .
Oto-spondylo-mega-epiphyseal dysplasia (OSMED), FHHE KB R A (OSMED), HE AR

recessive type
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MM  RETFE R o o
£E  EEAEET a4 AR (FX0) ER (FaR)

187600 FGFR3 FGFR3 Includes previous San Diego type #EEDI T 1A BIEE Te

187601  FGFR3 FGFR3

187600 FGFR3 FGFR3

100800 FGFR3 FGFR3

146000 FGFR3 FGFR3

610474 FGFR3 Inactivating mutation FIEMETRIAE R

eI N
Similar to hypochondroplasia but e ﬁ’”}?ﬁ‘: iﬁfﬂ?‘}%ﬁb‘,
unlinked to FGFR3, probabl EGERSLBIEA . BELHR
o Y EEGLLEY OEREE
heterogeneous;
iel)

200610 COL241 Type 2 collagen
See also Severe e . s

151210 COL241 Type 2 collagen Spondylodysplastic dysplasias %E ;5 HERBMIE (7 —714)
(group 14) =z

200610 COL241 Type 2 collagen

183900 COL241 Type 2 collagen
Includes previous SMD Algerian
type, PEFEDSMD Algerian, BFFHE

184250  COL241 Type 2 collagen Dysspondyloenchondromatosis ~ PNEREIEIE, LARTOEEN K
and former SMD with severe EISMDEE T
genu valgum

156550 COL2A41 Type 2 collagen

271700 COL2AI Type 2 collagen

COL241 Type 2 collagen

609162 COL241 Type 2 collagen
See also COL11AL, COL11A2, COL11A1, COL11A2, COL9A1%

108300 COL24! Type 2 collagen and COLOAI 2m

604841 COLI11AI Type 11 collagen alpha-1 chain

154780 COLI1141 Type 11 collagen alpha-1 chain

184840 COLI1142 Type 11 collagen alpha-2 chain

228520 COLI1IAI Type 11 collagen alpha-1 chain,

614524 COLIIA2 Type 11 collagen alpha-2 chain

215150 COL1142 Type 11 collagen alpha-2 chain
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IN—T | R (JEXD) T N—7" | FEBA (Fudl) BRIBA

Oto-spondylo-mega-epiphyseal dysplasia (OSMED), HA R f B R RE (OSMED) , R

. . ) .4 D). % ) AD
dqmmant type (Weissenbacher-Zweymiller syndrome, (Weissenbacher-Zweymiller SE1ERE, Stickler FEBEREITY)
Stickler syndrome type 3)
See also Stickler syndrome type 1 in group 2 7 N—F20 SticklenEERE 1 EIL S -
4. Sulphation disorders group 4. e fbEE NV —7
Achondrogenesis type 1B (ACG1B) HEERAEEIBE (ACGIB) AR
Atelosteogenesis type 2 (AO2) BRETSME2E (A02) AR
Diastrophic dysplasia (DTD) it BIZAE (DID) AR
MED, autosomal recessive type (rMED; EDM4) LB REAE, B e kST (fMED; EDM4) AR
SEMD, PAPSS2 type FHEE BRI R AUE, PAPSS2H! AR
Brachyolmia, recessive type SEERE, BYL SR AR

Chondrodysplasia gPAPP type (includes Catel-Manzke-like B AU A PAPPE! (Catel-Manrke BB BRER S10) AR

syndrome) -
Chondrodysplasia with congenital joint dislocations, CHST3 e RMEBSEI L 34 £58B B AGE, CHST3R! (Bt AR
type (recessive Larsen syndrome) Larsen fE{ZEE)
5:1-12:;’]’))anlos syndrome, CHST14 type (“musculo-skeletal Ehlers-Danlos FE{EEE, CHST14% (<458 45707 AR
See also group 7 and group 20 for other conditions with ZEMEOMEZEMORBIZIN—TTETN—T20 o
multiple dislocations. HLBR
5. Perlecan group 5. Perlecan 7L —2/
Dyssegmental dysplasia, Silverman-Handmaker type SEi REE R AE, Silverman-Handmaker & AR
Dyssegmental dysplasia, Rolland-Desbuquois type NEREEEFWEIE, Rolland-Desbuquois & AR

Schwartz-Jampel syndrome {(myotonic chondrodystrophy) Schwartz-Jampel FEERE (B34 h=—HEF RBEREE) AR

6. Aggrecan group 6. Aggrecan 7 v—7
SED, Kimberley type FHB IRV AUE, Kimberley 7 AD
SEMD, Aggrecan type BRI E IR R RE, Aggrecan T AR
Familial osteochondritis dissecans FIGMEBERTE B BCE K AD

7. Filamin group and related disorders 7. Filamin 77V —7 LB A
Frontometaphyseal dysplasia ATSE B 800 BT RUE XLD
Osteodysplasty Melnick-Needles BB fEMelnick-Needles %! XLD :
Otopalatodigital syndrome type 1 (OPD1) H O EHEEERE1E (OPDD) XLD
Otopalatodigital syndrome type 2 (OPD2) HOEfRERER2E (OPD2) XL.D

Terminal osseous dysplasia with pigmentary defects

(TODPD) BREBLEIREE RIZIE (TODPD) XLD

—(52)—



H#%5E (J. Jpn. Orthop. Assoc.) 91 (7) 2017 467 —
MIM BIETE e s P
B2 IEET a4 HR(ESD TR (FoEr)
277610 COLI1IA2 Type 11 collagen alpha-2 chain
?ormerly known as Fraccaro type LAR{{3FraccaroBd kB I A b
Ifaty .
600972 DTDST SLC26A2 sulfate transporter achondrogenesis Lot T
Includes de la Chapelle de la Chapelle B £ E,
256050 DTDST SLC26A2 sulfate transporter dysplasia, McAlister dysplasia, ~ McAlister® B RUEE, “BTAERE
and “neonatal osseous dysplasia” BRE %S e
222600 DIDST SLC26A2 sulfate transporter
See also multiple epiphyseal - o
o P PP SR BRI RIS LU
226900 DIDST SLC26A2 sulfate transporter YSp 4 BRI N — T (T —T
pseudoachondroplasia group 9) %, BHE
(group 9)
Formerly “Pakistani type”. See AR “Pakistan®>”. SEMDZ
612847 PAPSS2 PAPS-Synthetase 2 also SEMD group (group 13) N—=T (T N—T13) b B
Probably includes Toledo and BZ5<ToledoZ! S Hobaek# D&
PS-
612847  PAPSS2 PAPS-Synthetase 2 Hoback types of brachyolmia RS EA ST
614078  IMPADI G(?lgl 3-prime phosphoadenosme 5-
prime phosphate 3-prime phosphatase
Carbohvdrate sulfotransferase 3: Includes recessive Larsen ST LarsenfEBEE, EHE-HHE
608637 CHST3 ol drgmn e culitramefoey syndrome, Humero-Spinal BEE, FHEHEVRE
Dysostosis, and SED Omani type Oman®#-& e
; Th - . y
601776 CHST14 Carbohydrate sulfotransferase 14; Includes Adducted Thumb NEHE AR B ERERY S T
dermatan 4-sulfotransferase Clubfoot syndrome
PLC
224410 (HSPG2 ) Perlecan
PLC
224400 (HSPG2 ) Perlecan
255800 PLC Perlocan Mild and severe forms; includes ERERIBIUEER; LFiD
(HSPG2 ) previous Burton dysplasia Burton' & RIVAEE S Le
608361 AGCI Aggrecan -
612813  AGCI Aggrecan -
165800 AGCI Aggrecan
7= e 57, 5
305620 FLNA Filamin A Some cases gpparently lack F%NA&%’%H:%) PVEb BB LS
FLNA mutations ol
309350 FLNA Filamin A
311300 FLNA4 Filamin A
304120 FLNA4 Filamin A
300244 FLNA Filamin A
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Atelosteogenesis type 1 (AO1) BRATEEIE (AOD) AD
Atelosteogenesis type 3 (A03) BRAETREEIE (A03) AD
Larsen syndrome (dominant) Larsen fEEEE (M) AD
Spondylo-carpal-tarsal dysplasia B FIRE - BRIRE BERE AR
P b S T et et

aeen 2. group Pe o700 5 REREREORELER)

dislocations)

8. TRPV4 group . TRPV4 7'V —F
Metatropic dysplasia EEEEERRE AD
Spondyloepimetaphyseal dysplasia, Maroteaux type (Pseudo-  FHEE B #8IH BRZRUE, Maroteaux & (& 1%£Morquio AD
Morquio syndrome type 2) SEREEE2E)
Spondylometaphyseal dysplasia, Kozlowski type FHEBRIRRTAUE, Kozlowski &I AD
Brachyolmia, autosomal dominant type SEINSE, BB AEIER AD
Familial digital arthropathy with brachydactyly EfRE O F IR B EE AD

9. Ciliopathies with major skeletal involvement 9. KELREEEEIBERERE
Chondroectodermal dysplasia (Ellis-van Creveld) RESNREMEERRIE (Ellis-van Creveld) AR
Short rib-polydactyly syndrome (SRPS) type 1/3 (Saldino-  42A0E SIEfEMREE (SRPS) 1/3% (Saldino- AR
Noonan/Verma-Naumoff) Noonan/Verma-Naumoff)
Asphyxiating thoracic dysplasia (ATD; Jeune) RT SR BUE (ATD, Jeune) AR
SRPS type 2 (Majewski) EBIEZEEER 23 (Majewski) AR
SRPS type 4 (Beemer) EIELHREREE 45 (Beemer) AR
SRPS type 5 B SIRERERE ST AR
Oral-facial-digital syndrome type 4 (Mohr-Majewski) Fl - BT - B E (R EE4% (Mohr-Majewski) AR
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MIM BETRE e e e =
£E  TrLEET V24 ER (R0 R (FagR)
Includes Boomerang dysplasia, N _ . .
Piepkorn dysplasia gamz ’ 7 — A7 RRIAE, Piepkorn
108720 FINB Filamin B spond lohumerofer,noral (giant BAMBIE, 1R LI RRE
poncylomm & (E#RRtE) B AUEL B T
cell) dysplasia
108721 FLNB Filamin B
150250 FLNB Filamin B
- e 7,
272460 FLNB Filamin B Some cases unlinked to FLNB I;LNB*%E%&@%L Repbn
249420 SH3PXD2B  TKS4
. . . w - BER, EEEROWVHAIZ
156530 TRPV4 Transient receptc?r potential cation Includes “hyperplastic”, lethal b 63 BFR) Obo
channel, subfamily V, member 4 and non-lethal forms LAt
184005 TRPV4 Transient receptor potential cation Includes Parastremmatic (MIM  parastremmaticB &I sE (MIM
channel, subfamily V, member 4 168400) 168400) b5 ¢e
Transient receptor potential cation
184252 TRPV4 channel, subfamily V, member 4
Transient receptor potential cation
113500 TRPV4 channel, subfamily V, member 4
Transient receptor potential cation
606835 TRPV4 channel, subfamily V, member 4
225500 EVCI EvC gene 1 ?ee also We)yers acrofacial J =T 34D Weyer SeIIEE
— acrodental) dysostosis in group S Emree sam
EVC2 EvC gene 2 34 st REELSH
) ) ) There is significant clinical and  SRP1/3:ATDIZEE R AGIZH XS
208500 DYNC2HI Dynein, cytoplasmic 2, heavy chainl radiological overlap between ST BB A — ST
SRP1/3 and ATD. Some forms of LTv\5. & DO—ERIIIEEED
Intraflagellar transport 80 (homolog  both remain unlinked to the BETEEHUTORNEATH
613091 [FT80
of) known genes. TFETD
WDR34 WD repeat-containing protein 34
263510 DYNC2HI Dynein, cytoplasmic 2, heavy chainl
IFTS0 Intraflagellar transport 80 (homolog
of)
WDR34 ‘WD repeat-containing protein 34
TTC2IB Tetra'grl_copeptldt? repeat domain-
containing protein 21B
WDRI19 WD repeat-containing protein 19
IFTI72 Intraflagellar transport 172
IFTI140 Intraflagellar transport 140
263520 DYNC2HI Dynein, cytoplasmic 2, heavy chainl
NEKI Il\Iever in mitosis gene a-related kinase
- - - S—— N
269860 Not yet proven ciliopathy BRI RIS T

72

6140917 WDR35 ‘WD repeat-containing protein 19

258860 TCTN3 Tectonic family, member 3

—(55)—



— 470 —

H#&£4EE (J. Jpn. Orthop. Assoc.) 91 (7) 2017

TN—7 | R BA () TN—7 | R (FIF) BEEHA
gramoectodermal dysplasia (Levin-Sensenbrenner) type 1, % S PRAE BT i (Levin-Sensenbrenner) 1%, 2% AR
Thoracolaryngopelvic dysplasia (Barnes) M ZREEE B B AUE (Bames) AD
_costo-mandibul , - w

See also paternal UPD14 and cerebro-costo-mandibular AV 14B E O IS T 20
syndrome L
. Multiple epi lasi . )

10. Multiple eplphys.eal dysplasia and 10, 2535 B S8 BTG R 15 L OB I B T R L — T

pseudoachondroplasia group
Pseudoachondroplasia (PSACH) EPEERE B RUE (PSACH) AD
Multiple epiphyseal dysplasia (MED) type 1 (EDM1) LRMEBHMBEIZESE (MED) 18! (EDMI1) AD
Multiple epiphyseal dysplasia (MED) type 2 (EDM2) ZRMEFMERRIE (MED) 22! (EDM2) AD
Multiple epiphyseal dysplasia (MED) type 3 (EDM3) SRMEFMEFRIE (MED) 3% (EDM3) AD
Multiple epiphyseal dysplasia (MED) type 5 (EDMS5) _ ERMEEREPAE (MED) 57 (EDMS) AD
Multiple epiphyseal dysplasia (MED) type 6 (EDM6) EZRMEBEHERRLE (MED) 62! (EDMS6) AD
Multiple epiphyseal dysplasia (MED), other types ZREFTMERIE (MED), foE
Stickler syndrome, recessive type Stickler JE{ERE, SHHER AR
Familial hip dysplasia (Beukes) FIEMEFEM R A EE (Beukes) AD

. . T —— B - -

Multiple epiphyseal dysplasia with microcephaly an JNERSE IR A 5 S B B B R AR (Lowry-Wood) AR
nystagmus (Lowry-Wood) o
See also Multiple Epiphyseal Dysplasia, recessive type BB LEEI N—T (T N—T"4) DS HEMEE R
(tMED; EDM4) in sulphation disorders (group 4), Familial  fE, % ¥ &4 MR (fMED; EDM4), 33X U'Aggrecan
osteochondritis dissecans in the Aggrecan group, as well as TN~ T ORIEHEREWHE B R 22, BN R RES
ASPED in the Acromelic group N—T DD REGIER B - BB RE bBR

11. Metaphyseal dysplasias 11. BB ERRE -
Metaphyseal dysplasia, Schmid type (MCS) FEIREFRAE, Schmid & (MCS) AD
Cartilage-hair hypoplasia (CHH; metaphyseal dysplasia, B - BRI AIE (CHY; B E R AUE, McKusick AR
McKusick type) )
Metaphyseal dysplasia, CHH-like, POP1 type BEMEBRIE, BF - BRIEERUER, POP1E AR
Metaphyseal dysplasia, Jansen type BEIREFAE, Jansen B! AD
Eiken dysplasia Eiken ZFALE AR

| . - insuffici p ‘ - o

et S e ST s e
% P W (Shwachman-Bodian-Diamond JE &R, SBDS)
syndrome, SBDS)
Metaphyseal anadysplasia type 1 B8 M B e B AUE 1 B AD, AR
Metaphyseal anadysplasia type 2 EEE B HIR R AR 2R AR
Metaphyseal dysplasia, Spahr type B REAUE, Spahr Y AR
Metaphyseal dysplasia with maxillary hypoplasia LRRETE R A RSB S BT AE AD
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MIM BB TEE \ e e e =
218330 IFTI22 Intraflagellar transport 122
613610 WDR35 WD repeat-containing protein 35
614099  WDRI9 WD repeat-containing protein 19
IFT43 Intraflagellar transport 43
187760
177170 COMP COMP - 7
132400 COMP ~_ comp
600204 COL942 Collagen 9 alpha-2 chain
600969 COL943 Collagen 9 alpha-3 chain
607078 MATIN3 Matrilin 3
120210 COL9Al Collagen 9 alpha-1 chain
I R 3
Some MED-like cases unlinked ZRIER ﬁiﬁ’ﬁ?ﬁ EMED) %
to known genes DEETIIEMOEG T LEH
& LTRSS
120210  COL941 Collagen 9 alpha-1 chain See also groups 2 and 3 TN—T2BIU3BBROIE
142669  4q35
226960
156500 COLI10Al Collagen 10 alpha-1 chain -
250250 RMRP RNA component of RNAse H Includes anauxetic dysplasia anauxeticE RICREL &1
POPI Processing of precursor RNA
Activating mutations-see also ; . o o
. TEERERER - —7230
156400  PTHRI PTH/PTHIP receptor 1 2B;<))mstrand dysplasia (group Blomstrand ‘& BJE sfiet, 2 58
Activating mutations-see also ., . N
. B RAER — TV —T230
600002 PTHRI PTH/PTHrP receptor 1 }23;())mstrand dysplasia (group Blomstrand & B R B
260400 SBDS SBDS protein
. . . . FHEBRRTAUE (SEMD)
602111  MMPI3 Matrix metalloproteinase 13 Includes SEMD Missouri type. Missouri type LaTe
613073  MMP9 Matrix metalloproteinase 9
i =278 il Pt R
250400 MMPI3 Matrix metalloproteinase 13 Includes au.tosomal fecessive ‘% *E‘ RO EEIERTE R
anadysplasia ELE T
156510 RUNX2 Runt-related transcription factor 2
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12. Spondylometaphyseal dysplasias (SMD) 12. FHEE BRI R RE (SMD)
Spondyloenchondrodysplasia (SPENCD) FHNEEEFMRIE (SPENCD) AR
Odontochondrodysplasia (ODCD) WECE B AUE (ODCD) AR
SMD, Sutcliffe type or corner fractures type FHET SR AIE, Sutcliffe #/corner fracture FY AD
SMD with cone-rod dystrophy BER - EUA T 4 — 2D B HE R BIR RIGAE AR
SMD with retinal degeneration, axial type BEE O BTHERIRRVAUE, (Faril AR

P P DR B i LT .

See also SMD Kozlowski (group TRPV4) as well as SMD TRPV?% =70 ’5_*_@ 8 %Jﬁiﬁ/%@f‘i, Kozlowski :.l_
Sedaghatian type in group 14; there are many individual iig;/v%g§§f§§§ﬁ§?§£}{§§§§ :élil 2
reports of SMD variants. ;):6 i REPms DR 2 ™

13. Spondylo-epi- (meta) -physeal dysplasias (SE (M) D) 13. FHe B (BB BRRE (SE(M)D)
Dyggve-Melchior-Clausen dysplasia (DMC) Dyggve-Melchior-Clausen ‘B 2 FE (DMC) AR
Immuno-osseous dysplasia (Schimke) HEREEEEFRIE (Schimke) AR
SED, Wolcott-Rallison type FHBIRET BUE, Wolcott-Rallison 5 AR
SEMD, Matrilin type FHEB I B BRIV AVE, Matrilin 2 AR
SEMD, short limb-abnormal calcification type FHEE S E SR B E, k- RERKIE AR
SED tarda, X-linked (SED-XL) BRIERE R EVAE, X 8 (SED-XL) ~ XIR
Spondylodysplastic Ehlers-Danlos syndrome #HEE T s Ehlers-Danlos JEFERE AR
SPONASTRIME dysplasia SPONASTRIME B £ 5E AR
Platyspondyly (brachyolmia) with amelogenesis imperfecta T ALVEER A 2L R EHE (EIREE) AR
CODAS syndrome BRI HE R AR
See also: Opsismodysplasia (group 14), REVEBIE B BUREI N—T14), F L —F21D1ms%
mucopolysaccharidosis type 4 (Morquio syndrome) and FEIEMorquiolEEED SRR, 70— 31 0T
other conditions in group 27, as well as PPRD (SED with AU F B B REGEI T EEEA LY T B s
progressive arthropathy) in group 31 BRELER

14. Severe spondylodysplastic dysplasias 14. EEFHERBRIE
Achondrogenesis type 1A (ACGIA) BB ERAEEIAE (ACG1A) AR
Schneckenbecken dysplasia WA BRERAUE AR
Spondylometaphyseal dysplasia, Sedaéilatian type BB IR AT RUE, Sedaghatian T AR
Severe spondylometaphyseal dysplasia (SMD Sedaghatian-  EEEH BB EMRE CEHEFER R RAE AR
like) Sedaghatian %)
Opsismodysplasia FREVEILE B RUE AR
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MM EETE e
BB ELEET Y Za4 HEAR (R0 AR (FraR)
Includes combined
. . immunodeficiency with BAREGHEA L - BORERE
271550 ACPS f;r}:‘;; resistant acid phosphatase i munity and — FHE 0 R (MIM
spondylometaphyseal dysplasia ~ 607944) 2 & ¢
(MIM 607944)
184260
Some cases are linked to
s COL2A1EEE 328165553, 2
184255 COLZAI but not the original P RSN
family
608940 PCYTIA Phosphate cytidylyltransferase 1
602271
. Includes Smith-McCort dysplasia Smith-McCort ‘B 2 FE (MIM
2
223800 pr Dymeclin (MIM 607326) 607326) & &L
615222 RAB33B RAS-associated protein rab33b
SWI/SNF-related regulator of
242900 SMARCALI chromatin subfamily A-likeprotein 1
226980 EIF2AK3 T?anslatlon initiation factor 2-alpha
kinase-3
608728 MATN3 Matrilin 3 See also matrilin-related MED in 27" /L—>"10¢) matrilin E&3&E MED
group 10 LER
271665 DDR2 Discoidin domain receptor family, See also other dysplasias with T —210 R A RIGEED
- member 2 stippling in group 21 D FRGRIELSR
313400 SEDL Sedlin
612350 SLC39413 Zinc transporter ZIP13
271510
601216
600373  LONPI LON peptidase 1
Golgi-microtubule-associated protein,ﬁ -
200600 TRIPII 210-KD; GMAP210
solute carrier family 35 member D1;
269250 SLC35DI UDP-glucuronic acid/UDP-N-
acetylgalactosamine dual transporter
250220 GPX4 Glutathione peroxidase 4
SBDS SBDS gene, function still unclear
Inositol polyphosphate phosphatase- . .y 2
258480 INPPLI Includes lethal and milder cases EEMBLIUOEES 5T

like 1
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MAGMAS related skeletal dysplasia MAGMAS B8 & £ RE AR
See also: Thanatophoric dysplasia, types 1 and 2 (group 1);  #FHh74Uy 7B BEREIBL2B(INV—T71), REE
ACG?2 and Torrance dysplasia (group 2); R4 228 L Torrance B B RUE(S V—772), BRHEMEER
Fibrochondrogenesis (group 3) ; Achondrogenesis type 1B BREETN—T3), REEREEIBE(I NV—T4),

(group 4) ; and Metatropic Dysplasia (group 8) ERERERRECS NV —T)bER

15. Acromelic dysplasias 15. FALAE BRI RRIE

Tricho-rhino-phalangeal dysplasia types 1/3 EEZAEMRMRE 153 7 AD
Tricho-thino-phalangeal dysplasia type 2 (Langer-Giedion) EEETEERARIE 28! (Langer-Giedion) AD
Acrocapitofemoral dysplasia SRR B ER R RE AR
Geleophysic dysplasia ZEEERE BTRE AR

AD
Acromicric dysplasia SeIRERE R RE AD
Weill-Marchesani Weill-Marchesani E{&RE AD

AR

AR
Myhre dysplasia Myhre B 2 ERIE AD
Acrodysostosis TR EIE AD
Angel-shaped phalango-epiphyseal dysplasia (ASPED) KEFIEEE - B W EHRIE (ASPED) AD

Albright hereditary osteodystrophy Albrighti B Gt E RREE AD
See also brachydactyly group (group 37) EIRIES N—T (T N—T3) bR

16. Acromesomelic dysplasias 16. AL PR R RE

Acromesomelic dysplasia type Maroteaux (AMDM) RO T R B A EMaroteaux & (AMDM) AR
Grebe dysplasia Grebe B 2 AUE AR
Fibular hypoplasia and complex brachydactyly (Du Pan) WEB KR 5 155E (Du Pan) AR
Acromesomelic dysplasia with genital anomalies MERREE RN TR AE AR
Acromesomelic dysplasia, Osebold-Remondini type B PR R AE, Osebold-Remondini & AD

—(60)—



HE#4EE (. Jpn. Orthop. Assoc.) 91 (7) 2017

— 475 —

MIM BT e v P (e
B srombT mrty R OR) BAR CRIER)
MAGMAS Presequence translocase-associated
motor 16
190350  TRPSI Zinc finger transcription factor
; : : WRAR RIEGRE, 71— 729D
150230 TRPSI and  Zinc finger transcription factor and Zfl(c)rl(\’/? ilteitllz ncszgﬁ;o?;zosese ZREREENBIEELS T
EXTI Exostosin | ES o P 2% " (B tgroup 281725 T VB
X0Stoses in group 290380)
607778 IHH Indian hedgehog
i i N7ptin] S DA
231050 ADAMTSL2  ADAMTS-like protein 2 Some forms unlinked to either V< -2ADETE DBAF EbF
gene EHE
614185 FBNI Fibrillin 1
Includes acrolaryngeal dysplasia, Ll#iiFantasy IslandB B 5IED
_— previously known as Fantasy B MNITattoo B R AESLTH
F
102370 FBNI tbrillin 1 Island dysplasia or Tattoo BV S vhIHEEE B EUE
dysplasia BEie
FBN1 Fibrillin 1
ADAMTSIO A dlsmtegrm}-hke agd
metalloproteinase with
ADAMTS17  thrombospondin type 1 motif, 10,17
LTBP? Latent'tra'nsformm.g growth factor-
beta-binding protein 2
Mothers against decapentaplegic,
139210 SMAD4 drosophila, homolog of, 4
SRR B
101800 PDE4D Phosphodiesterase 4D, camp-specific Includes some case§ of %ﬁﬁ REREON N OF
acroscyphodysostosis zE
PRKARIA Protein kinase, camp-dependent,
regulatory, type 1, alpha
105835 Possibly related or allelic to PR CRILBEEL UIER SO
Brachydactyly type C ATREME
Guanine nucleotide-binding protein, Includes some cases of SRR BB RE DL < B0
Ipha-sti . . . piZ 2N ]
103580 GNAS 211 pha-stimulating activity pelypeptide acroscyphodysostosis Bate
602875 NPR2 Natriuretic peptide receptor 2
e e SRR R s Hunter
200700  GDFS Growth and Differentiation Factor 5 ¢ psor Thompsonl% & ¢, EHEIE (7
type; see also Brachydactylies
N—T3 LB R
(group 34)
228900  GDFS Growth and Differentiation Factor 5 §Z‘;’ also Brachydactylies (roUp s (17— 734y 1,5
609441  BMPRIB Ilsgne morphogenetic protein receptor
112910
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Tn—7 | RBRA (53X TN—7 | B4 (Fask) BB
17. Mesomelic and rhizo-mesomelic dysplasias 17. H R B TR e o R e R T BT
Pseudo-
Dyschondrosteosis (Leri-Weill) REEERE (Leri-Weill) Aslgu ©
o 71 A = Pseudo-

Langer type (homozygous dyschondrosteosis) Langer B (R E3EMEEEEHE) AR
Omodysplasia BEERRE AR
Omodysplasia, dominant  AEREMRE B AD
Robinow syndrome, recessive type Robinow SEMEEE, 451EE! AR
Robinow syndrome, dominant type Robinow JEMEEE, EHER AD
Mesomelic dysplasia, Kantaputra type R B ERAE, Kantaputra B AD
Mesomelic dysplasia, Nievergelt type o I B RRAE, Nievergelt B! ~AD
Mesomelic dysplasia, Kozlowski—Reardon type of k% B EIE, Kozlowski-Reardon % AR
Mesomelic dysplasia with acral synostoses (Verloes-David- el & ES £ PRI RIEAE (Verloes-David- AD
Pfeiffer type) Pfeiffer &)
Mesomelic dysplasia, Savarirayan type (Triangular Tibia- o FR B ARIE, Savarirayan B! (Z AR - BEE 8F Sp
Fibular Aplasia) R

18. Campomelic dysplasia and related disorders 18. B RIBHER L OBIER &
Campomelic dysplasia (CD) LR EIE (CD) AD
Stive-Wiedemann dysplasia Stive-Wiedemann ‘B ZF¥ FAE AR
Kyphomelic dysplasia, several forms : BB EALE, £5
See also group 33 for craniosynostoses syndromes linked to FGFR2ICEAHE U= E FH A EEE (1 —733)%
FGFR2 i .

19. Slender bone dysplasia group 19. BB B BAET NV —7
3-M syndrome IMIE(REE AR
Kenny-Caffey dysplasia Kenny-Caffey S IE AR
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MIM

BIRTE

£E  EELBET Vv R (FX) R (Fn3R)
" Includes Reinhardt-Pfeiffer Eeinhardt—Pfeifferﬁ'%}%Eiﬁ
127300  SHOX Short stature-homeobox gene dysplasia, MIM 191400 (MIM 151400} Z& s
249700 SHOX Short stature-homeobox gene
258315 GPC6 Glypican 6 o
164745 FZD2 Frizzled 2
Includ ious COVESDEM . Y
Receptor tyrosine kinase-like orphan (1::((:)sllto?\S/er;'iZEIrEFZegmentation UAHIOCOVESDEM (T BEATE
268310 ROR2 receptor 2 defect with mesomelia) ; see also EEOME - FHEAMER) S
P : 0 EIREBEIL B
brachydactyly type B
180700 WNTSA Wm.gless-type mmtv integration site
family, member Sa
601365 DVLI Dishevelled 1
- ; . P
156232 Duplications in HOXD gene cluster Includes Mesomelic dysplasia, FEBRFAE, Korean B H
Korean type iy
163400
249710
Ifate 6-O-
SULFI and Heparan su at:c &0 enc.losulif atase | Microdeletion syndrome 20D BEERG T2 S L
600383 and solute carrier organic anion . . . N
SLCOSAI ) involving two adjacent genes RIEBERE
transporter family member 5A1
6p22.3 Possibly related to Nievergelt Nievergelt & R AUESEERD
605274 . . e
o deletions dysplasia. B EEME
Includes acampomelic . .
campomelic dysplasia (ACD) acampomelic campomelic
3 : I Zs
114290 SOX9 SRY-box 9 mild campomelic dysplasia dys;ilasm (aCD), %Eig%ﬁi
(MIM 602196) and isolated 2O (MIM 602196), 37 HE
3 . Pierre-Robin fEEREL &1
Pierre-Robin
Includes former neonatal LLRI#T 4 2 Schwartz-Jampel SE{%
601559  LIFR Leukemia Inhibitory Factor Receptor ~ Schwartz-Jampel syndrome or ~ BEE7- X Schwartz-Jampel SEERE
SJS type 2 2RILIEEN QTR BE S T
211350 o Probably heterogeneous BEKEEMEDY
o Includes dolichospondylic e . \
273750 CUL7 Cullin 7 dysplasia and Yakut short stature E’é\‘?&%ﬁ/ﬁkﬁ&Yakutﬁi’Eﬁé
BEEET
syndrome
612921 OBSLI Obscurin-like 1
614205 CCDCS goﬂed«:oﬂ domain-containing protein
N Referred to in OMIM as type 1
- 7y
but does not correspond to t)\l\/[l;\;ﬂdil ;.;ib’(% ! Fﬂi ihfé
244460 TBCE Tubulin-specific chaperone E disorder described by Kenny and o7, Kenny cCaffeylCdo"CH0

Caffey which is the dominant
form

HEN BRI ORRIZITEY
LAz
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Kenny-Caffey dysplasia Kenny-Caffey ‘B B KIE AD
Osteocraniostenosis BEEREE AD
12/[1\;108(;:;1;1;;1110 osteodysplastic primordial dwarfism type 1/3 JNEEEIE B R 55\ A 159/35) (MOPD1) AR
Microcephalic osteodysplastic primordial dwarfism type 2 /NEERIE B AR R/ NGE 28! (MOPD2; Majewski AR
(MOPD2; Majewski type) B} -
DOGE s (T ro S o G AR ARRRSRER

p e dysplasia, ypoplasis, anc & 1SR, B EH)
anomalies) _
Hallermann-Streiff syndrome Hallermann-Streiff fEfEEE AR
See also Cerebro-arthro-digital dysplasia - BB - BRI RUER SR
20. Dysplasias with multiple joint dislocations 20. ZRMEBHZ DT RERIE

;)iegsi?;()]ums dysplasia (with accessory ossification centre in Desbuquois B FIAE (B23510 S TIB (L i E5) AR

Desbuquois dysplasia with short metacarpals and elongated FREEMEIEEEIER 25 Desbuquois B BFZRUE

) AR
phalanges (Kim type) (Kim EI)
Desbuquois dysplasia type 2 Desbuquois B EFFKIE 15! AR
Pseudodiastrophic dysplasia BT B AE AR
SEMD with joint laxity (SEMD-JL) leptodactylic or Hall MEBEE S FHEE IR EEIRERAE (SEMD-JL) AD
type ABFE R/ Hall B

BB R ) T B I B B B YR (SEMD-JL
SEMD with joint laxity (SEMD-JL) Beighton type Eg?”%%’ﬁ?{#g%m RO E BRI RIPAE ( ) AR

BeightonZ! o
See also: SED with congenital dislocations, CHST3 type RREBRAZOTHEEIREEBIE, CHST3R (A —
(group 4) ; Atelosteogenesis type 3 and Larsen syndrome 74, BRAERSEIE LLasenEEE (T —TT) b5
(group 7) ]
21. Chondrodysplasia punctata (CDP) group 21. RIREE R RUE (CDP) 7 N —

CDP, X-linked dominant, Conradi-Hiinermann type SRECE B AUE, XY &8, Conradi-Hiinermann XLD
(CDPX2) %! (CDPX2)
CDP, X-linked recessive, brachytelephalangic type AOREE EREE, X ESMESNE, REEEMRER XLR
(CDPX1) (CDPX1)

CHILD (congenital hemidysplasia, ichthyosis, limb defects) ~ CHILD/EREE (JeRMEA BIEMAL, AR, UE/RIE) XLD

Keutel syndrome KeutelfEBRE AR
Greenberg dysplasia Greenberg ‘B B FERUE AR
Rhizomelic CDP type 1 AL RORERE B AVE 13 AR
Rhizomelic CDP type 2 AR BLIRECE BRI EUE 28 AR
Rhizomelic CDP type 3 TR RRECE RIGEUE 3B AR
CDP tibial-metacarpal type FRIREE R RE BE-TFEE AD/AR
Astley-Kendall dysplasia Astley-Kendall ‘B EFKIE AR?
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MIM BT e 3 VIR (A3
B h  SroBET poriy BEAR (R0 HR (FARR)

Family with sequence similarity 111,

127000 FAMI114 member A

602361  FAMI1IA Family with sequence similarity 111,

member A
ey - —r -

210710 RNU4ATAC — RNA, UAATAC small nuclear Includes Taybi-Linder Taybi-Linder B8 & RIYAUEE
cephaloskeletal dysplasia =X 1

210720 PCNT2 Pericentrin 2

614732 CDKNIC Cyclin-dependent kinase inhibitor Possibly heterogeneous REMENHHARENE

234100 Mutations in GJA! reported in = GJ4] BEROBENIBIOIRIZH
one case only U]
Other variants with or without  SRIEL 0% EED/FEDZV Vi

251450 CANTI Calcium-activated nucleotidase 1 accessory ossification centres DERENICANTI LIEEHETH
unlinked to CANT! 5.

251450 CANTI Calcium-activated nucleotidase 1

615777 XYLTI Xylosyltransferase 1

264180

603546  KIF22 Kinesin family member 22

271640 B3GALT6 Beta-1,3-galactosyltransferase

polypeptide 6
302960 EBP Emopamil-binding protein
302950 ARSE Arylsulfatase E

NAD (P) H steroid dehydrogenase-like

308050 NSDHL .
protein

245150 MGP Matrix gamma-carboxyglutamic acid

Includes hydrops-ectopic

BB IEKIE- BETIER IRIL - REW

Lamin B receptor, 3-beta- calcification-moth-eaten = BT o e
s CRGE (HEM) BEUE
215140 LBR hydroxysterol delta (14) -reductase appearance dysplasia (HEM) BE AR ( )

EoRE CRUE R
and dappled diaphyseal dysplasia HRABRIL =
215100 PEX7 Peroxisomal PTS2 receptor

Dihydroxyacetonephosphate
222765 DHPAT acyltransferase (DHAPAT)

Alkylglycerone-phosphate synthase
600121  AGPS (AGPS)
118651 Nosologic status uncertain BN RREE

Relationship to OI and to Greenberg
dysplasia unclear
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Note that stippling can occur in maternal auto-immune FRBFRAGIE RO 8B E 505K B2 Zellweger, Smith-
disease and several syndromes such as Zellweger, Smith- Lemli-Opitz, ZDMW O DEBERECELDZLICHE
Lemli-Opitz and others. See also desmosterolosis as well as E. =T 130FEERERIRRBRE, Sk RE
SEMD short limb-abnormal calcification type in group 13. ARACBIERER, TR EATa—/VELER.
22. Neonatal osteosclerotic dysplasias 22. FrAE R EE R RE
Blomstrand dysplasia Blomstrand ‘& B AUE AR
Desmosterolosis FAERT m—/UIE AR

Caffey disease (including prenatal, infantile and attenuated

Caffey i (FLIRRL- EMRIZEL0) AD
forms)
Caffey dysplasia (severe variants with prenatal onset) Caffey % (H A RTFEEE D BIER) AR
Raine dysplasia (lethal and non-lethal forms) Raine BRFAE (BER - FEEER) AR

_ . JN—F21D Astley-Kendall B BIGHHE L SR ECE B
See also Astley-Kendall dysplasia and CDPs in group 21 Sl B, B
23. Osteopetrosis and related disorders 23. REAEREEERA

Osteopetrosis, severe neonatal or infantile forms (OPTB1) RERAER, EEFEEE/ILER (OPTBL) AR
Osteopetrosis, severe neonatal or infantile forms (OPTB4) RERAER, EEFEER/ILIZA (OPTBY) AR
Osteopetrosis, severe neonatal or infantile forms (OPTBS) KREFTER, EEHERE/FLIZE (OPTBS) AR
Qsteopetrosm, infantile form, with nervous system KEE BT, ILRE MR ROBELL (OPTBS) AR
involvement (OPTBS)
Osteopetrosis, intermediate form, osteoclast-poor (OPTB2) REAER, PHE, gk 2 (OPTB2) AR
Osteopetrosis, infantile form, osteoclast-poor with KEAER, LLEE G a7 U RZ SRR AR
immunoglobulin deficiency (OPTB7) A EL (OPTB7)
Osteopetrosis, intermediate form (OPTB6) KEAEFIR, FHE (OPTB6) AR
Osteopetrosis, intermediate form (OPTA2) REEER, 7% (OPTA2) AR
Osteopetrosis with renal tubular acidosis (OPTB3) BB T N RS KRB (OPTB3) AR
Osteopetrosis, late-onset form type 1 (OPTAI) KEBELER, BXEIE (OPTALD) AD
Osteopetrosis, late-onset form type 2 (OPTA2) KEAER, BREDLE (OPTA2) AD

Osteopetrosis with ectodermal dysplasia and immune defect
(OLEDAID)

Osteopetrosis, moderate form with defective leucocyte
adhesion (LAD3)

SNEE R AR ESE A 2RO KERE (OLEDAID) XL

KREAER, QOREERELEITEER (LAD3) AR

Osteopetrosis, moderate form with defective leucocyte

adhesion REAER, AMREETEE 4 FEER AR
Pyknodysostosis BICEEE AR
Osteopoikilosis B BEAUE AD
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BETHE
&2 FIEET

Zy

TR (30

R (Fn

m
&

Caused by recessive inactivating

HUEOTEHECERTAELD;

215045 PTHRI PTH/PTHIP receptor 1 mutations; see also Eiken Eiken' 2 AUE LTansen B £
dysplasia and Jansen dysplasia ~ IEEZS R
3-beta-hydroxysterol delta-24- See also other sterol-metabolism D AT T— LR HHZEIE S5
602398 DHCR24
¢ reductase related conditions REZSR
See also osteogenesis imperfecta 1F=5— L BEFICEETS
114000 COL1Al Collagen 1, alpha-1 chain related to collagen 1 genes BEBRAEIE (T N—724) %%
(group 24) B’
114000
259775 FAM20C Dentin matrix protein 4 i’;:;des lethal and non-lethal g ooy gp vz 24
259700 TCIRGI Subunit of ATPase proton pump
611490 CLCN7 Chloride channel 7
615085 SNXI¢ Sorting Nexin 10
059720 OSTMI Grey lethal/Osteopetrosis associated Inicti:l?:fsaﬁirlmir oitz?);:;tlroms DAL R R A R ES
transmembrane protein W antie neura HEORBERERE ST
dysplasia
RANKL Receptor activator of I_\IF-kappa'—B
259710 (TNESF11) ligand (Tumor necrosis factor ligand
superfamily, member 11)
See also Familial expansile ; . .
RANK . o : BEEIETN—7 (FN—728)
612302 (TNFRSF114) Receptor activator of NF-kappa-B osteolysis in Osteolysis group DE M B AR 5 TR
(group 28)
Pleckstrin homology domain-
611497 PLEKHMI containing protein, family M, member
1
259710 CLCN7 Chloride channel pump
259730 CA2 Carbonic anhydrase 2
607634 LRPS Low density lipoprotein receptor- Includes Worth type WorthZ & 58 {LIE (MIM 144750)
related protein 5 osteosclerosis (MIM 144750)  Z&&is
166600 CLCN7 Chloride channel 7
300301 IKBKG Inhibitor of kappa light polypeptide
(NEMO) gene enhancer, kinase of
FERMT3 . s
3 (K
612840 (KIND3) Fermitin 3 (Kindlin 3)
RASGRP2 . .
612840  (CalDAG- er:)st égi;xla;yl nucleotide-releasing
GEF1) P
265800 CTSK Cathepsin K
155950 LEMD3 LEM domain-containing 3 Includes Buschke-Ollendorff Buschke-Ollendor e (MIM

syndrome (MIM 166700)

166700) Z&Tp
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Tn—7" | HBL () TN—T | R EA (FoEl) BERER
Melorheostosis with osteopoikilosis BHAUE R TR E i AD
Osteopathia striata with cranial sclerosis (OSCS) BHEFELE D BHINE (OSCS) XLD
Melorheostosis T B (Aol FRAb—R) SP
Dysosteosclerosis EEEEEAE AR
Note: osteomesopyhosis may represent a form of B o B LR I K FE B DTS4 b LA
osteopetrosis

24, Other sclerosing bone disorders 24, L DEHLEERA
Craniometaphyseal dysplasia, autosomal dominant type EEEWIRETRE, B cERR AD
Diaphyseal dysplasia Camurati-Engelmann B & EFASE Camurati-Engelmann 7% ‘AD
Hematodiaphyseal dysplasia Ghosal HiRE B R AUE Ghosal AR
Hypertrophic osteoarthropathy BRI BEEE AR
Pachydermoperiostosis (hypertrophic osteoarthropathy, RETHEILEE GBFAAEBEE, —KkitE, Rl AD
primary, autosomal dominant) B
Oculo-dento-osseous dysplasia (ODOD) mild type iR B EFRE (ODOD) BESR AD
Oculo-dento-osseous dysplasia (ODOD) severe type IR R AE (ODOD) EfER AR
((i)isstee;zc)tama with hyperphosphatasia (juvenile Paget B AT 7 ¥ — PR S B (6 Paget 75) AR
Sclerosteosis TE{LHEE ARAD
Endosteal hyperostosis, van Buchem type B BB S FESE, van Buchem 2 AR
Trichodentoosseous dysplasia EBEWE R RIE AD
Craniometaphyseal dysplasia, autosomal recessive type FEBFRIRREPAE, BRERSER AR
Diaphyseal medullary stenosis with mali t fiby G e i s
hllap yseal medullary stenosis with malignant fibrous e A SRR (5 B R B R AD

istiocytoma —

Craniodiaphyseal dysplasia FEEBHRERE AD
Craniometadiaphyseal dysplasia, Wormian bone type HEERHWEREBRE, Worm &H AR
Endosteal sclerosis with cerebellar hypoplasia AT A RSB N IE AR
Lenz-Majewski hyperostotic dysplasia Lenz-Majewski ‘B HJE R AAE SP
Metaphyseal dysplasia, Braun-Tinschert type B b B EE, Braun-Tinschert 2 AD
Pyle disease Pyle /% AR

25, Ost is i fi d d d b densit, . N

gm‘?ps eogenesis imperfecta and decreased bone density B S P
For comments the classification of Osteogenesis imperfecta, BT R AR DRI T ORI A A BEOT L
please refer to the text
Osteogenesis imperfecta, non-deforming form (OI type 1) BN ALE, FEEHE (01 18) AD
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MIM LT e e ST (s
EE  ERIEET a4 HER (F30) R (FniR)
155950 LEMD3 LEM domain-containing 3 zzz;ﬁg:fam‘xed SClerosing bONC ug ey g {1 bk RIVARIE B B 0
300373 WIX FAMI123B
No germ line LEMD3 mutations A JEHIFS A5\ LEMD3E £1%
identified so far SETHLPZEN TV
224300 SLC2943 Solute carrier family 29 (nucleoside
transporter)
123000 ANKH ;‘:}‘:"bg of mouse ANK (ankylosis) .. e0netion mutations HeemaER
131300 TGFBI ‘T;ansforming growth factor beta 1
231095 TBXASI Thromboxane A synthase 1
15-alpha-hydroxyprostaglandin Includes cramo-ostfsoarthropathy B B PR IE L O R R
259100 HPGD and cases of recessive = Py
dehydrogenase . . EEEL ST
pachydermoperiostosis
167100 sﬂ?ﬁogzglf . ;;e(;sjive T iR OM 259100, HPGDK
. ’ 18) LOBBRIIREA
deficiency) unclear
164200 GJAl Gap junction protein alpha-1
. . . Possibly homozygous form of BIERODODDREHES DT EE
257850 GJAl Gap junction protein alpha-1 mild ODOD o
239000 OPG Osteoprotegerin
269500, SOST, Sclerostin,
614305  LRP4 Low density ‘hpoprotem receptor-
related protein 4
239100 SOST Sclerostin Specific 52 kb deletion SOSTD FTHMD52kbR LTI R
downstream of SOST 3]
190320 DLX3 Distal-less homeobox 3
218400 GJAI Gap junction protein alph-1
112250 Also known as Hardcastle Hardcastlek L ThEH15
122860 SOST " Sclerostin Dominant negative  ERAEN
615118 Also known as Schwartz-Lelek  Schwartz-Lelek'& EFZRIES L T
dysplasia HEnbhs
213002
151050 PTDSS! Phosphatidylserine synthase 1
605946
265900
o . ) i i 1 - N
COLIAI Collagen 1 alpha-1 chain, S;:;:]]th persistently blue K7 E BIEELF A%
 coLiA? Collagen 1 alpha-2 chain,
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Osteogenesis imperfecta, perinatal lethal form (OI type 2) BERALE, FEMEER (01273) AD, AR

Osteogenesis imperfecta, progressively deforming type (OI

type 3) BRI EE, BRETE (0138 AD, AR

Osteogenesis imperfecta, moderate form (OI type 4) BIHRENE, PEER (014%) XD, AR

Osteogenesis imperfecta with calcification of the

ERBEAR- BRI B LA B R A E (015

interosseous membranes and/or hypertrophic callus (OI type ) AD
5) =

X-linked osteoporosis XGEGHM B ERE XL
Bruck syndrome type 1 (BS1) Bruck ZEEEE1E! (BS1) AR
Bruck syndrome type 2 (BS2) Bruck fERE2E (BS2) AR
Osteoporosis-pseudoglioma syndrome FHERIE - BRI IEE R AR
LRPS primary osteoporosis LRP5RME & HRRIE AD
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MIM BEFE e o S =
£2  EIEET oy EAR (F30) ER (FogR)
COL141
COL142
. . . See also Bruck syndrome =
CRTAP Cartilage-associated Protein (below) Bruck fEEHL SR (T
LEPREI Leucine proline-enriched proteoglycan
(leprecan) 1
Peptidylproly! isomerase B
PPIB (cyclophilin B)
COLI1A4I
COLIA2,
CRTAP
LEPRE]
PPIB
SERPINHI Serpin peptidase inhibitor, clade H,
member 1
BMP1 Bone morphogenetic protein 1
FKBP10 FK506 binding protein 10
PLOD2 Procollagen lysyl hydroxylase 2
SERPINF1 Serpin peptidase inhibitor, clade F,
member 1
SP7 SP7 transcription factor (Osterix)
WNTI ngless-type MMTYV integration site
family, member
TMEM38B Transmemebrane protein 38B
CREB3LI OASIS
SEC24D SEC24-related gene family, member D
COLIAI Sclerae generally normal BT RO IEE
COLIA2,
CRTAP
PPIB
FKBPI0
SERPINFI
WNTI
SP7
610967  IFITMS Interffsron-lnduced Transmembrane
Protein 5
B May be the same as Juvenile ”
. s . ! EEM TR R
300910 PLS3 Plastin 3 idiopathic osteoporosis N
MIM259750) ERICH LT
(MIM259750) ( JERILABLAE
See autosomal recessive OI, sty . e
S . above; intrafamilial variability el D e
259450  FKBPI10 FK506 binding protein 10 between O3 and BS1 Z 5 OI3LBSI I FE RN
v SREMEDOBEDY
documented
609220 PLOD2 Procollagen lysyl hydroxylase 2
Tl LA T 7 B
259770  LRPS LDL-receptor related protein 5 May mimic OI types 3 and 4 ?}3i&4ikﬁwj—éb% Lhz
LRPS
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Calvarial doughnut lesions with bone fragility BB A EEERN— VR E AD
Idiopathic juvenile osteoporosis RERIEEEME BRI Sp
Cole-Carpenter dysplasia (bone fragility with Cole-Carpenter ‘B 2 (EEBHEAELEITHS AD
craniosynostosis) ¥E)

Spondylo-ocular dysplasia - IREERE AR
Osteopenia with radiolucent lesions of the mandible THREXRERER T B RE AD
Ehlers-Danlos syndrome, progeroid form Ehlers-Danlos JE 58, 225! AR
Geroderma osteodysplasticum Z‘%&ﬁ?’ﬁ% NEEEE AR
Cutis laxa, autosomal recessive form, type 2B (ARCL2B) R ARE, FH SR, 2B (ARCL2B) AR

Cutis laxa, autosomal recessive form, type 2A (ARCL2A) FEERE, B GRS HE 2A%! (ARCL2A) (BER

(Wrinkly skin syndrome) RIEIEER) AR
Singleton-Merten dysplasia a Singleton-Merten ‘& BT FUE AD
26. Abnormal mineralization group 26. REBARKS N—T
?(I)y;:phosphatasm, perinatal lethal, infantile and juvenile (AT 7 5O, AR - LU AR
Hypophosphatasia, juvenile and adult forms BARRT 75 —ChE, HER AT AD
Hypophosphatemic rickets, X-linked dominant KV EEL B9, XESEEENE XLDb
Hypophosphatemic rickets, autosomal dominant }&U‘/lﬁlﬁ’@<6¥ﬁ, Y RN AD
om0 ;
Hypophosphatemic rickets, autosomal recessive, type 1 (B R B3, GRS 17 (ARHRT) AR
(ARHRI1)
Hypophosphatemic rickets, autosomal recessive, type 2 (B S B3, B (A, 25 (ARHR2) AR
(ARHR2)
1Ii)ég;)spi}\ll(;sphaltemlc rickets with hypercalciuria, X-linked BT MR R S Y ML B, X B S XLR
Hypophosphatemic rickets with hypercalciuria, autosomal BHNL T DRIER DR MUIEMES AR, BB fE AR
recessive (HHRH) % (HHRH) )
Neonatal hyperparathyroidism, severe form i B R R RE T, R AR
Familial hypocalciuric hypercalcemia with transient neonatal — —3@ME A IR B IR BRI AR TTEE R O SRR L AD
hyperparathyroidism U LRER AN T AILE
Calcium pyrf)pho'sphate deposition disease (familial BAL AT BRI B (R A IRE) 28 AD
chondrocalcisnosis) type 2
See also Jansen dysplasia and Eiken dysplasia  Jansen® B AUE LEiken® EHAREL SR
27. L; 1 Di ith Skeletal Invol t .
ysosoma St?rage iseases wi eletal Involvemen B A RS Y NEERASE (53 BB )
(Dysostosis Multiplex group)

. . H - T .
lg/ilkll:g)()lysacchandosw type 1H/1S (Hurler, Hurler-Scheie, L= ZHESE 11/1S7 (Hurler, Hurler-Scheie, Scheie) AR
Mucopolysaccharidosis type 2 (Hunter) L% HERE 28! (Hunter) XIR
Mucopolysaccharidosis type 3A (Sanfilippo A) L RERE 3A% (Sanfilippo A) AR
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E2  ELEET N Zav4 R 30 ER (Fag)
126550
tient: rted with
oromons mtons mtre | LR BIE FONFRERLET
259750 HEENFREIN TS, XEH

LRP35 gene and perhaps X-linked VB SRR L2

0steoporosis
. - Y TN
112240 P4HB Prolyl 4-hydroxylase, beta-subunit ~ -CC 3150 Craniosynostosis roupSOVEZ A BEIERFF LS
syndromes in group 30 e

605822  XYLT2

ni(f}dosyltransferase 2

Probably heterogeneous BELA~TR

166260

130070  B4GALT7

Xylosylprotein 4-beta-
galactosyltransferase deficiency

231070 GORAB

SCYL1-binding protein 1

612940  PYCRI

Pyrroline-5-carboxylate reductase

geroderma osteodysplasticum

Skeletal features overlapping

with progeroid EDS and AROBEILSEIEDS O/ R

TR E AR EIEL EHHY

Skeletal features overlapping

278250, ATPase, Hp transporting, lysosomal, . ) B DI R ETIEDSRE &

219200 ATPOVOA2 g subunit A2 with progeroid EDS and TR AR B BB HY
geroderma osteodysplasticum

182250

241500 ALPL

Alkaline phosphatase, tissue non-
specific (TNSALP)

RN TERPERD

Intrafamilial variability

146300 ALPL

Alkaline phosphatase, tissue non-
specific (TNSALP)

Includes HWIRBEURARR 7 & —PiEEE
odontohypophosphatasia il

307800 PHEX

X-linked hypophosphatemia
membrane protease

193100  FGF23

Fibroblast growth factor 23

241520 DMPI

Dentin matrix acidic phosphoprotein 1

613312

ENPP1

Ectonucleotide
pyrophosphatase/phosphodiesterase 1

300554  CICNS

Chloride channel 5

Part of Dent’s disease complex ~ Dent/F# & D—%p

241530 SLC34A43

Sodium-phosphate cotransporter

239200 CASR

Calcium-sensing receptor

145980 CASR

Calcium-sensing receptor

118600 ANKH

Homolog of mouse ANK (ankylosis)
gene

Loss of function mutations (see
craniometaphyseal dysplasia in
group 24)

HRETE R TR (VN — 724088
EERMETRIELSR)

607014 IDA Alpha-1-Iduronidase
309900 IDS Iduronate-2-sulfatase -
252900 HSS Heparan sulfate sulfatase

—(73)—



— 488 — H#45E (J. Jpn. Orthop. Assoc.) 91 (7) 2017
TN—7 [ EEL (FEX) TN—7 | B4 (Fask) EEEX
Mucopolysaccharidosis type 3B (Sanfilippo B) L% HEAE 3BE (Sanfilippo B) AR
Mucopolysaccharidosis type 3C (Sanfilippo C) L ZHERE 3CEY (Sanfilippo C) AR
Mucopolysaccharidosis type 3D (Sanfilippo D) Lz isE 3DE! (Sanfilippo D) AR
Mucopolysaccharidosis type 4A (Morquio A) Lo LHEE 4A (Morquio A) AR
Mucopolysaccharidosis type 4B (Morquio B) L ZHERE 4B (Morquio B) AR
Mucopolysaccharidosis type 6 (Maroteaux-Lamy) L HERE 68! (Maroteaux-Lamy) AR
Mucopolysaccharidosis type 7 (Sly) LTEPEE TR (Sly) AR
Fucosidosis TavR—L A AR
Alpha-Mannosidosis TNT el ) R— A AR
Beta-Mannosidosis R—B ey JUR—TA AR
Aspartylglucosaminuria TANNF VT Ny RIE AR
GMI Gangliosidosis, several forms GMI Ho VA R—3 R, &8 AR
Sialidosis, several forms STYR—T R, BHY AR
Sialic acid storage disease (SIASD) T VBEETAIE (SIASD) AR
Galactosialidosis, several forms HIIM TIR - R &5 AR
Multiple sulfatase deficiency ERY N TrF—BRBIE AR
Mucolipidosis II (I-cell disease) , alpha/beta type LIEEE T E (T-cell 7)), T/ 77/~<—#El AR
Mucolipidosis Il (Pseudo-Hurler polydystrophy), LAIfEEREN (4 Hurler Y Aha T 4—), T T 7/ AR
alpha/beta type AN—EE

ipidosi - h y o N

x;:ohpldosm I (Pseudo-Hurler polydystrophy) , gamma LSBT (B Hurler BYSARET 4—), H< AR
Other conditions resembling storage diseases: congenital EBREICEL T AR EE SR MV NAL R EE
disorders of glycosylation and geleophysic REREIE RIVRUE

28. Osteolysis group 28. BERIEI N —T
Familial expansile osteolysis FIRMEIL RN B R RRE AD
Mandibuloacral dysplasia type A TEREIRIEERE A%l AD
Mandibuloacral dysplasia type B TERSEVRIEERE BEY AR
Progeria, Hutchinson-Gilford type FEE, Hutchinson-Gilford %4 AD
Torg-Winchester syndrome Torg-Winchester JiE{ERE AR
Hajdu-Cheney syndrome Hajdu-Cheney JEERE AD
Multicentric carpal-tarsal osteolysis with and without N = o = R Al

ZHLEFRE - BREEAE (BELE/MEDR)  AD

nephropathy
See also Pycnodysostosis, cleidocranial dysplasia, Keutel BB, $HEEEREAUE, Keutel and Singleton-
and Singleton-Merten syndrome. Note: several neurologic MertenJEMEREL B . 11 <00 DR EEIISE
conditions may cause acroosteolysis SEEROREERDDD.

29, Disorganized development of skeletal components group 29. BB OORKEREIN—F
Multiple cartilaginous exostoses 1 SRR SV B REE 15 AD
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MIM BT e e S =
B2 ELEET a4 HEAR (JFE30) HERR (FoFl)
252920 NAGLU N-Ac-beta-D-glucosaminidase
250030  FISGNAT Ac-CoA.: alpha-glucosaminide N-
acetyltransferase
252940 GNS N-Acetylglucosamine 6-sulfatase
253000 GALNS Galactosamine-6-sulfate sulfatase
253010 GLBI Beta-Galactosidase
253200 ARSB Arylsulfatase B
253220 GUSB Beta-Glucuronidase
230000 FUCA Alpha-Fucosidase
248500 MANA Alpha-Mannosidase
248510 MANB Beta-Mannosidase
208400 AGA Aspartyl-glucosaminidase
230500 GLBI beta-Galactosidase
256550 NEUI Neuraminidase (sialidase)
269920 SLCI745 Sialin (sialic acid transporter)
256540 PPGB Beta-Galactosidase protective protein
272200 SUMFI Sulfatase-modifying factor-1
N-Acetylglucosamine 1-
252500 GNPTAB phosphotransferase, alpha/beta
subunits
N-Acetylglucosamine 1-
252600 GNPTAB phosphotransferase, alpha/beta
subunits
252605 GNPTG N-Acetylglucosamine 1- '
phosphotransferase, gamma subunit
174810 RANK indg deﬁ:fﬁi?ii S(I;\il;vital IRE R MR 7y SRR
(TNFRSF114) YPEIPROSP 2 (MIM602080)
602080)
248370 LMNA Lamin A/C
608612 ZMPSTE24 Zinc metalloproteinase
176670 LMNA Lamin A/C
Includes Nodulosis-Arthropathy- o v pree e s N
259600 MMP2 Matrix metalloproteinase 2 Osteolysis syndrome {(MIM A - B E{Eﬁ%ﬁ{ﬁﬁi
(MIM605156) & ¢p
605156)
102500 NOTCH2? ~ NOTCH2 Includes serpentine fibula- RATHER - BB EGRLE L
polycystic kidney syndrome
V-maf musculoaponeurotic
166300 MAFB fibrosarcoma oncogene family, protein
b
133700 EXTI Exostosin-1
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Multiple cartilaginous exostoses 2 ZEENEEE ISV EEE 28 AD
Multiple cartilaginous exostoses 3 HRMERE RSB EE 35 AD
Cherubism Ve BE o AD
Fibrous dysplasia, polyostotic form (McCune-Albright) FRAEMEE BRI AUE £ B (McCune-Albright) SP
Progressive osseous heteroplasia ETHE R RE AD
Gnathodiaphyseal dysplasia TEEHERARE AD
Metachondromatosis AFavRawh—2 AD
Osteoglophonic dysplasia B EREERRE AD
Fibrodysplasia ossificans progressiva (FOP} ETHE B (LR R AUE AD, P
Neurofibromatosis type 1 (NF1) HIRARHERERE 18 (NFL) AD
Carpotarsal osteochondromatosis FREEBREEE AD
Cherubism with gingival fibromatosis (Ramon syndrome) 1 ABHEIEE 2 57 L AE (Ramon JEEEE) AR
Dysplasia epiphysealis hemimelica (Trevor) FEEMERIRRAUE (Trevor) SP
Lipomembraneous osteodystrophy with leukoencephalopathy ~ EEBIEL S IR BREBE (BEEELOE AR
(presenile dementia with bone cysts; Nasu-Hakola) HASEADIE , Nasu-Hakola)
Enchondromatosis (Ollier) and Enchondromatosis with WNERBRERE (Ollier) BEL O ERER L3 NECE IERE sp
hemangiomata (Maffucci) (Maffucci)
ziie(tii?:;yseal chondromatosis with D-2-hydroxyglutaric D2AKERAL L5 — B SR A B S B sp
Genochondromatosis BEMEREIEE SP/AD
Gorham-Stout Gorham-StoutfE gt
See also: Proteus syndrome in group 30; J =730 ProteusEMREE, 7 /L— T 120FHENKE
Spondyloenchondrodysplasia in group 12; REERELSR -

30.0 th (tall stat d ith skeletal .

30. Overgrow (tall stature) syndromes with skeleta 30. BRFEL AT IR E (5 ) SRR

involvement
Weaver syndrome Weaver JEEEE SP/AD
Sotos syndrome Sotos FEMERE AD
Sotos-like syndrome SotosFR{LUEEEE AD
Marshall-Smith syndrome Marshall-Smith fE {&E SP
Proteus syndrome Proteus FE{&EE SP

A =] o 3 G 3 — pors & 7 AN = e
CLOVES 5‘51{5’255%55 R E-EF-REBE-ER/E
i

‘Marfan syndrome Marfan JEBEEE AD
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MIM BiRTFE e . o (s
ER ELEET By R (R AR (FnER)
133701 EXT2 Exostosin-2
) . OB LRI EILEGTETH
600209 Unclear if other genes/loci AR
118400 SH3BP2 SH3 domain-binding protein 2
Guanine nucleotide-binding protein, Somatic mosaicism and AT A 7R A YT
174800 GNAS . . .. . A .
alpha-stimulating activity subunit 1 imprinting phenomena THIE
Guanine nucleotide-binding protein, . N BRFIEA TV T TH2AET
166350 GNAS alpha-stimulating activity subunit 1 Gene subject to Imprinting LT
166260 TMEMIGE Transmembrane protein 16E
156250 PTPNII Protein-tyrosine phosphatase

nonreceptor-type 11

166250 FGFRI

Fibroblast growth factor receptor 1

See also Craniosynostosis
syndromes in group 30

A= TNOEEE AR
LB

135100 ACVRI

Activin A (BMP type 1) receptor

162200 NFI Neurofibromin
127820
266270
127800
Triggering receptor expressed on
221770 TREMZ, myeloid cells 2, Tyro protein tyrosine
TYROBP . . .
kinase-binding protein
Role of PTHR1 mutations found
5 B3I .
166000 IDHI, IDH2  Isocitrate dehydrogenase 1, 2 in a few cases only, role still ;ggiﬁ;f;g’l ziﬁ;/ﬁijﬂﬁmf
unclear
614875 [DHI, IDH2  Isocitrate dehydrogenase 1, 2
137360 N -

277590 EZH2

Enhancer of zeste, drosophila,
homolog 2

Some cases reported with NSDI
mutations (see Sotos syndrome)

NSDIZERE MR EFHD
(SotosIEIEEESR)

117556  NSDI

Nuclear receptor-binding su-var,
enhancer of zeste, and trithorax
domain protein 1

Some cases may have NFIX
mutations (see Marshall-Smith
syndrome)

EFIZIONFIXE RO REESY
(Marshall-SmithfEfEEESFR)

SETD2 Set domain containing protein2
Some clinical overlap with Sotos  SotosfEMEEEE DB R EREFldH
602535 NFIX lear factor I/X %
nuclear factor syndrome (see above) Y (EFESR)
176920  AKTI v-akt murine thymoma viral oncogene  Some Proteus-like cases have ProteustBREBIIPTEN R 11T
homolog 1 mutations in the PTEN gene EEEEILORDD
ER7E: Congenital lipomatous
hatidylinositol 3-ki overgrowth, vascular
612918  PIK3CA Phosphatidylinositol 3-kinase, malformations, epidermal nevi,
catalytic, alpha . o
and skeletal/spinal abnormalities
_ DEEFR -
154700  FBNI Fibrillin 1
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TN—"7 | FRL& (R TN—T | B4 (FuEk) BREEA
Congenital contractural arachnodactyly SEREFEESOIRIEE AD
Loeys-Dietz syndrome types 1A, 1B, 2A, 2B, 3, 4 Loeys-DietzJE{%EE 1A, 1B, 2A, 2B, 3, 45 AD
Overgrowth syndrome with 2q37 translocations 2Q3TERIE A DB R R IEBRE SP

o A LR [ B 4 e ol B B
Overgrowth with macrodactyly and NPR2 gain of function ;*EEK;UNPMJE{E%OD%%% SEROBMRIER AD
Overgrowth syndrome with skeletal dysplasia (Nishimura- BRI B EEERE (Nishimura-Schmidt, PNEK Sp?
Schmidt, endochondral gigantism) BHEENE) i
See also: Shprintzen-Goldberg syndrome in Craniosynostosis ~ EBE B &2 /L — 7 M Shprintzen-Goldberg fEEEEL
group i -
31. Genetic inﬂa‘mmatory/rheumatoid-like 31, PR SR Y o T AR M
osteoarthropathies
Progressive pseudorheumatoid dysplasia (PPRD; SED with — #{THERAMEY T~ F B BRE (PPRD; 1T HERIEN AR
progressive arthropathy) FEE TR HRETRE)
Com el i s e s s pan g G0 ERARE
4 R SRRIENAE S (NOMID)

(NOMID)

Sterile multifocal osteomyelitis, periostitis, and pustulosis EFEESEEERHR, TER BEE AR

(CINCA/NOMID-like) (CINCA/NOMIDAR) o

- focal I ol ‘ ‘ - -
O e ey SERBRNRMRKER MG BERBES R
yserythropoletic anem M % (CDAZMOCRMO; Majeed E/EEE)
syndrome)
Hyperostosis/hyperphosphatemia syndrome BIETE R I fE R AR
Hyaline fibromatosis syndrome ETUARMEREE AR
32. Cleidocranial dysplasia and related disorders . HEESEBARESEBRRBRRE
Cleidocranial dysplasia HEBEERERE AD
i i 1 v (= . -
CoAGS i ot s ol cone s (s APWAES, B.,
» pariet pa, 1P '8 ST, EBRE, BB)
anomalies, skin eruption)
Yunis-Varon dysplasia Yunis-Varon ‘& £ AUE AR
Parietal foramina (isolated) FRIETL (EhE) AD

See also: pycnodysostosis, wrinkly skin syndrome, and
several others. See also metaphyseal dysplasia with
maxillary hypoplasia in Group 11

RICRBE, SOREEERRE, e 28, /1 —T7 10
LB SRE S LI EBIRREAELZR
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MIM BEFE

E2  ELEET By R (RS0 AR (FoEr)
121050  FBN2 Fibrillin 2
609192, TGFBRI TGFbeta receptor subunit 1
610168, TGFBR2, TGFbeta receptor subunit 2
608967, SMAD3 SMA related protein3
610380, TGFB2 TGFbeta 2
613795,
614816
- NPPC Natriuretic peptide precursor C oo‘jzgg; ;’mwzziﬁiosfa%jjgsed by gzig giﬁ%'«’:<NPPC DBFIR
- NPR2 Natriuretic peptide receptor 2

Nosologic status unclear but
conspicuous skeletal phenotype

(s)

B SBII AR B >0 e
L BRERHEHY

208230 WISP3 WNT1-inducible signaling pathway

protein 3
607115  CIASI Cryopyrin
147679 ILIRN Interleukin 1 receptor antagonist
609628 LPIN2 Lipin 2

UDP-N-acetyl-alpha-D-
610233  GALNT3 galactosamine:polypeptide N-
acetylgalactosaminyltransferase3

Previously known as Infantile
systemic hyalinosis, Juvenile

POTOILEEH M FLE,

236490 ANTXR2 Anthrax toxin receptor 2 Hyaline Fibromatosis (JHE FEECT YV ARMEIERE (JHF,
i 228600) ¥ & UPureticiE (&
228600) and Puretic syndrome ) uretiofE (7
119600 RUNX2 Runt related transcription factor 2
603116

216340  FIG4

See also Frontonasal dysplasia

168500 ALX4 Aristaless-like 4
type 1 (group 34)

BIEE B R AEIR (S —TF
M) EER

MSXx2 Muscle segment homeobox 2
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TN | B4 (RS0 T h—7 | FE B4 (FIaR) BEHR
33. Craniosynostosis syndromes B.EEBHAERSE
Pfeiffer syndrome (FGFR1-related) Pfeiffer SEfEE (FGFR1EE) AD
Apert syndrome Apert JEEEE AD
Craniosynostosis with cutis gyrata (Beare-Stevenson) HELR R EA OB E B M A E (Beare-Stevenson) AD
Crouzon syndrome Crouzon JEMERE AD
Bent bone dysplasia Tl E BB RIE AD
Crouzon-like craniosynostosis with acanthosis nigricans B R BIES S Crouzon BEAE B R AIE (Crouzon £ AD
(Crouzonodermoskeletal syndrome) JEERIEERE)
Craniosynostosis, Muenke type BAEFRAE, Muenke B! AD
Antley-Bixler syndrome Antley-Bixler iE{EEE AR
Craniosynostosis Boston type BAEF A TE, Boston Bl AD
Saethre-Chotzen syndrome Saethre-Chotzen JEEEE AD
Shprintzen-Goldberg syndrome Shprintzen-Goldberg fE{REE AD
Baller-Gerold syndrome Baller-Gerold JE R AR
Carpenter syndrome Carpenter fE{&Ef AR
Coronal craniosynostosis TR ERIBEE AD
Complex craniosynostosis BHREFEEEEAE AD
See also Cole-Carpenter syndrome in group 24, CDAGS 7 N—7"24DCole-CarpenterEBLEE, 7 /—7"29D
syndrome in group 29, and Craniofrontonasal syndrome in CDAGSSEREE, /N — 734D EEFESERE, 7
group 34, Philadelphia type craniosynostosis (IHH Jb—7"390PhiladelphiaZIBEEE B A7E ((HHEHR) b
duplication) in group 39 et

34. Dysostoses with predominant craniofacial involvement 34, HSHE T RALZTLTLEEBE

gzzi:;:}lgéiafgleS}};sostoms (Treacher Collins, T - BEE & B (Treacher Collins, Franceschetti-Klein) QE’ AD,
Oral-facial-digital syndrome type I (OFD1) H-EE-EEFESHIE (OFD1) XLR
Weyers acrofacial (acrodental) dysostosis Weyer SciRgEm (Seimi) BEE AD
Endocrine-cerebro-osteodysplasia (ECO) P& i - B BIZAE (ECO) AR
Craniofrontonasal syndrome EAERIEE BIEER XLD
Frontonasal dysplasia, type 1 MR RFAEIE AR
Frontonasal dysplasia, type 2 BIEE S B AE2R AR
Frontonasal dysplasia, type 3 AR B B AE3 A AR
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MM @G e g Pt (e
EB EELRET a4 B (JF0) HER (FigR)
% 7=
Most have FGFRI P252R ytiGF\Rl P2_52R EX §
. (FGFR2 B EPeifferfiE BERE LD —
mutation BRI SRR
. . iz A A3
101600 I;giﬁé 5 r111(Jir<2)b1ast growth factor receptor 1 Inclcllldes ia(cl\ljlsl(;\:[l-g;s;o) g FGFREE (FRBM) 17 LT
Xlxilﬂemnl;i ler variants ca si:d b FEAE S Dlackson-WeissEREE
F GFI%E ni( tativons (see bilow) Y (MIM 123150) EAntley Bixlerf
i BRERAE ST
101200 FGFR2 Fibroblast growth factor receptor 2
123790 FGFR2 Fibroblast growth factor receptor 2
123500 FGFR2 Fibroblast growth factor receptor 2
614592  FGFR2 Fibroblast growth factor receptor 2
. Defined by specific FGFR3 FGFR3 A391BRRMERIZLD
3 1 h
612247  F( GF]i Fibroblast growth factor receptor 3 A391E EESND
) Defined by specific FGFR3 FGFR3 P250RFFRAERITID
602849 FGFR3 Fibroblast growth factor receptor 3 P250R mutation EERANG
Similar cases with FGFR2 MIMIZ CHERR T & (e do7e
mutations classified by MIM as  Antley-BixlerfEBEEE S DI T
201750  POR Cytochrome P450 oxidoreductase Antley-Bixler without genital VNHFGFR2EBEH §HRBILE
anomalies may be variants of FlidPleifferf B EEE D REINLL
Pfeiffer syndrome iz
604757 MSX2 MSX2 Heterozygogs P148H mutation in |5 % CPLASHA~F i AT B
a two families
101400  TWISTI TWIST
182212 SKI SKI
. 3T D Baller-Gerol dSEBEFEH
218600 RECQI4 RECQ Protein-like 4 RECOL4 might not accountfor oo ) 4 e 3 B w2720
all cases of Baller-Gerold
bl
201000 RAB23
614976  MEGF8
615314 TCFI2 Transcription factor 12
600775 ERF ETS2 repressor factor
TCOFI, Treacher Collins-Franceschetti
syndrome 1, Polymerase (RNA) I
154500 POLRID, .
polypeptide D, Polymerase (RNA) I
POLRIC .
polypeptide C
311200 CXORFS5 chr. X open reading frame 5
193530 EVCIEVC2  Ellis-van Creveld 1 protein See also ciliopathy group EMERERESN—T4%5R
612651 ICK Intestinal cell kinase
304110 EFNBI Ephrin Bl
136760 ALX3 Aristaless-like-3
613451 ALX4 Aristaless-like-4
613456 ALXI Aristaless-like 1
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TN—7 | ERA (FX) TN—7 | B4 (Fusk) BERER
Hemifacial microsomia AREEERTEE SP/AD
Miller syndrome (postaxial acrofacial dysostosis) Miller SEMERE (BRI ERHETEEE) AR
Acrofacial dysostosis, Nager type FeIREE R B fE, Nager & AD/AR
Acrofacial dysostosis, Rodriguez type SEIREEE R BJE, Rodriguez & AR
Mandibulofacial dysostosis with microcephaly INREAE THEDREBE AD
See also Oral-facial-digital syndrome type IV in the ELUWVERIFELE A TA2EMBEERRES L—T7D
Ciliopathies with major skeletal involvement group 0B - fEEEEMTL B R

35‘. Dysostoses .with predominant vertebral with and 35, AR (35 B35 b ) 2 2L 5 B AR
without costal involvement
Currarino triad Currarino Z%fE AD
Spondylocostal dysostosis type 1 (SCDOL1), type 2 FHMFETEIE (SCD1), 22 (SCD2), 32 (SCD3), AR

(SCDO02), type 3(SCDO3), type 4 (SCDO4) 4%l (SCD4)
type 5 (SCDOS) 5% (SCDOS5) AD
Spondylothoracic Dyostosis (STD) FHHIERE BIE (STD) AR
Vertebral segmentation defect (congenital scoliosis) with FBx DRBELYE TINDEEEHREE (A RXEAE AD
variable penetrance B fiE) B
Klippel-Feil anomaly with laryngeal malformation NHEET B B 8 % 5K lippel-Feil & AD

AR
Cerebro-costo-mandibular syndrome (rib gap syndrome) - BE - TEEREERE (rib gapiEfERE) AD
g:fr:cbtl;o-costo-mandibular-like syndrome with vertebral FEHE A T B TR (R AR
Diaphanospondylodysostosis FREHREEE AR

Spondylo-megaepiphyseal-metaphyseal dysplasia (SMMD) &M - B8 E X EiR BV AE (SMMD) AR
See also Spondylocarpotarsal dysplasia in group 7 T—TIOEHRFREEEEEVRELSR

36. Patellar dysostoses 36. BEBREE

Ischiopatellar dysplasia (small patella syndrome) BEBREBRRVRE (NEEFERE AD
Nail-patella syndrome - BHBERE AD
Genitopatellar syndrome e es Sognv3icd AR?
Ear-patella-short stature syndrome (Meier-Gorlin) E-BEE - BHRERE (Meier-Gorlin) AR
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MIM BT e S e <
By e sy R (F30) EAR (FAR)
Includes Goldenhar syndrome y o
and Oculo-Auriculo-\};enebral G:) ldefl_har‘ﬁfﬁﬁikﬂﬁ' = tﬁiﬁx
164210 spectrum; probably genetically TIMTLEE T BT LRI
> (RS
heterogeneous REMELET
263750 DHODH Dihydroorotate dehydrogenase
154400 SF3B4 Splicing factor 3, subunit 4
201170
610536 EFTUD2 Elongatlon facjgr tu gtp-binding
domain-containing 2
176450  HLXB9Y Homeobox gene HB9
277300 DLL3 Delta-like 3
608681 MESP2 Mesoderm posterior 2
609813 LFNG Lunatic fringe
613686 HES7 Hairy-and-enhancer-of-split-7
122600 TBX6 Tbox 6
MESP2 Mesoderm posterior 2
MESP2 Mesoderm posterior 2
148900 GDF6 Growth and differentiation factor 6 dRole. of tGDF6 drr;uié}i}tl;)nsi i EUEREHREEIIRTS
and 3 ominant spondylothoracic GDF6 75 RO BB R
dysostosis unclear
613702 GDF3
214300 MEOXI Mesenchyme homeobox 1
117650 SNRPB Small NL'lclear R1bonuclAeoprotem
polypeptide B and B-prime
611209 COGI S(f;n;zzelm of oligomeric Golgi Also classified as CDG type g CDGHA7lgkLTHAEEHS
Bone morphogenetic protein-binding Possibly overlans with B MR By b
608022 BMPER endothelial cell precursor-derived Lo y' p . coN=ER HiE
ischiospinal dysostosis N—=F574D
regulator
613330 NKX3-2 NK3 Homeobox 2
147891 TBX4 T-box gene 4
161200 LMXIB LIM homeobox transcription factor 1
606170 KAT6B
224690 ORCI prigin recognition complex
613800 ORC4
613803 ORC6
613804 CDTI
613805 CDC6
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See also MED group for conditions with patellar changes as /Bl ERREOBRER L TOLE B -BREFE
well as ischio-pubic-patellar dysplasia as mild expression of ~ FRIELF# BEFRELHIWBEOLBILEIRER
campomelic dysplasia BIES NV—T %58
37. Brachydactylies (without extraskeletal manifestations) 37. ff85E (BABBEEELDRV)
Brachydactyly type Al EIEEALE AD
Brachydactyly type Al SEfRAEAIEL AD
Brachydactyly type A2 EREA2E AD
Brachydactyly type A2 FEIRAEA2E AD
Brachydactyly type A2 SEIBTEARR AD
Brachydactyly type B SEFEEBA! AD
Brachydactyly type B2 SEIREB2E AD
Brachydactyly type C EIEECH AD, AR
Brachydactyly type D EHREDE AD
Brachydactyly type E SRR AD
Brachydactyly type E EEER AD
Brachydactyly with anonychia (Cooks syndrome) MRBEEIEIE (Cooks FEMEEE) AD
38. Brachydactylies (with extraskeletal manifestations) 38. FIRIE (BAARBEREEED)
Brachydactyly-mental retardation syndrome EARIE - TR ERERRE AD
Hyperphosphatasia with mental retardation, R, REBEHEBIUREAREREHIEHRA
. ; AR
brachytelephalangy, and distinct face 7y & —EhE
Brachydactyly-hypertension syndrome (Bilginturan) ERE - mMEEEE (Bilginturian) AD
; N — - | B : B o
Mlc.rocephaly oculo-digito-esophageal-duodenal syndrome JNER-BR - HE - A -+ SRR ERE (FeingoldEREE) AD
(Feingold syndrome)
Hand-foot-genital syndrome F. B -EIRERE AD
Rubinstein-Taybi syndrome Rubinstein-TaybifEEEE AD
Rubinstein-Taybi syndrome Rubinstein-TaybifEMEEE AD
Brachydactyly, Temtamy type SZFBIE, Temtamy%! AR
Christian type brachydactyly ChristianZUE 5 iE AD
Coffin-Siris syndrome Coffin-SirisfE&RE AR
Adams-Oliver Adams-OliverfE R AD
AR
AD
AR
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MIM BETE e e e =
£E  ERAEET a4 ERUREX) R (FrER)
112500 [HH Indian Hedgehog
112600 BMPRIB }13Bone Morphogenetic Protein Receptor,
112600 BMP2 Bone Morphogenetic Protein Type 2~ Regulatory mutations HEERE
112600 GDFS Growth and Differentiation Factor 5
113000 ROR? Receptor Tyrosine Kinase-like Orphan  See also Robinow RobinowfE{#E&E/COVESDEM%
Receptor 2 syndrome/COVESDEM B
611377 NOG Noggin
. - See also ASPED (group 14) and ASPED (J/' /L —714) Lftid>
5 h Diffe .
113100 GDF. Growth and Differentiation Factor 5 other GDFS disorders GDFs BEEAEE
113200 HOXDI3 Homeobox D13
Parathyroid hormone-like hormone
113300 PTHLH (Parathyroid hormone related peptide,
PTHRP)
113300 HOXDI3 Homeobox D13
106995  SOX9 Regulatory mutations REER
Some patients have
) microdeletions involving BB I REEE TS
4 H lase 4 o :
600430 HDAC istone deacetylase contiguous genes {chr. 2q37 QQ37TRIBERE) EFLHD
deletion syndrome)
Phosphatidylinositol-glycan
PIGV biosynthesis class V protein (GPI
mannosyltransferase 2)
112410 PDE34 Phosphodiesterase 3A
164280 MYCN nMYC oncogene
140000 HOXAI3 Homeobox A13
180849 CREBBP CREB-Binding Protein
180849  EP300 ElA-Binding Protein, 300-KD
605282 CHSYI Chondroitin sulfate synthase 1
112450
Mutations in various components Coffin-SirisFE BB L B
of the SWI/SNF cormplex have ~
L ) B IZSWISNFHEERDFE %« D
135900 been reported in patients with a s g i p
; . - componentDE B FERNFEX
diagnosis of Coffin-Siris
nTnb
syndrome
100300 ARHGAP31
614219 DOCK6
614814  RBPJ
615297 EOGT
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Catel-Manzke syndrome Catel-ManzkefE{ERE AR
See also group 20 for other conditions with brachydactyly as FEE SR SRR E R BUEL R, 7 —T7200
well as brachytelephalangic CDP. EREZEOMORELXSR

39. Limb hypoplasia-reduction defects group 39. MEREBR/R KT N—F
Ulnar-mammary syndrome de Lange syndrome RAE-EEBERE de LangefE(REE AD
AD
XL
AD
AD
XL
Fanconi anemia (see note below) FanconiZ il (FOEAEHR) AR
Thrombocytopenia-absent radius (TAR) /AR 52 - 8 K38 (TAR) AR
Thrombocythemia with distal limb defects MR AL R IR & A5 M/ MR AE AD
Holt-Oram syndrome Holt-OramfE R AD
Okihiro syndrome (Duane-radial ray anomaly) OkihirofE{#EE (Duane-#E B 51 EH) AD
Cousin syndrome CousinfE{FEEE AR
Roberts syndrome RobertsiEEEE AR

Split-hand-foot malformation with long bone deficiency

REERBREELEOIHEF-HEFERT (SHFLD3) AD

(SHFLD3)

Tibial hemimelia B KR ?
Tibial hemimelia-polysyndactyly-triphalangeal thumb BRI 2 E&10E - B SIREE AD
Acheiropodia RFERIE AR
Tetra-amelia RIAFEE AR
Terminal transverse defect SROAREN /R 18 ?
Al-Awadi Raas-Rothschild limb-pelvis hypoplasia-aplasia Al-Awadi Raas-Rothschild PO - B (%) Ak AR
Fubrmann syndrome FuhrmannfE &3 AR
RAPADILINO syndrome Poland RAPADILINOJE 8 AR
Femoral hypoplasia-unusual face syndrome (FHUFS) RERB AL - B ¥ BEIVEEEE (FHUFS) SP/AD?
Femur-fibula-ulna syndrome (FFU) KBEE - BER - REEFERE (FFU) SP?
Hanhart syndrome (Hypoglossia-hypodactylia) HanhartfERFE (FIERR AL - FRARTE A AD
Gollop-Wolfgang Gollop-Wolfgang AD
Scapulo-iliac dysplasia {Kosenow) BERE BEREAE (Kosenow) AD
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MIM EETEE

FE ErEET By HEAR (B30 TR CRigR)
See also Chondrodysplasia Chondrodysplasia gPAPP type (7
616145 TGDS TDP-Glucose 4,6 Dehydratase PAPP type in Group 4 NP 4) BB

181450 7BX3 T-box gene 3

122470  NIPBL Nipped-B-like

300590 SMCIA

619759 SMC3

614701 RAD2I

300882 HDACS

Several complementation groups

227650  (several ) and genes

WO DR L — T LR

274000 RBMSA

Distal limb defects postulated as e g ie o p
istal mb derects postu TR KR L B AR B

THPO Thrombopoietin consequence of vascular

. Eans
occlusions
142900 7TBXS T-box gene 5
607323  SALL4 SAL-like 4
260660 TBXIS T-box gene 15
268300 ESCO2 Homol'og of Establishment of
Cohesion-2 -
612576  BHLHA9 Duplications B
275220
188740 SHE-ZRS Also mesomelic dysplasia
Werner type
Partial LMBRI deletion affecting LMBRI1DE SR LNV =T~
200500 LMBRI Putative receptor protein expression of Sonic Hedgehog ~ P7kv7 (SHH) ORBUTFE %
(SHH) gene 525

Wingless-type MMTYV integration site

273395  WNT3 family, member 3

102650

Wingless-type MMTV integration site

276820 WNI74 family, member 7A

Wingless-type MMTYV integration site

228930 WNT74 family, member 7A

266280 RECQL4 RECQ Protein-like 4

134780 o Some phenotypic overlap with ¥ \<O7§>@§ﬁf%ﬁi_j(ﬂi@’§' - Bk
FFU syndrome (below) B-REEEH (TR LEE

228200 o

103300 T o

228250 BHLHA9 Triplications —EEf

169550 _
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Sandrow syndrome)

TN—7 | RBA (R0 T N7 | RBA& (FIFR) BERERX
Note: the particularly complex genetic basis of Fanconi ) 7rran—BnEFORBEEOBICEE T EETF
anemia and its complementation groups is acknowledged but  ERRiZHOIN TOBBRZOSER TIISHIZEFHE TR
not further listed in this Nosology. The Reader is referred to W, MIME IR T a2 B2 TAIE. 7
MIM or to specialized reviews. —See also CHILD in group N—7 21 OCHILDIE GRS o R - i P R e Bk
20 and the mesomelic and acromesomelic dysplasias. EL SR

40, Ectrodactyly with and without other manifestations 40. LD B EEZ S MEDRVKRIE

1 - lasia~ lip/palats e B TS b = e N

?Xl;:yck))b epharon-ectodermal dysplasia-cleft lip/palate RO AR R - (B O S ZUEEEE (AEC) AD
Ectrodactyly-ectodermal dysplasia cleft-palate syndrome RGBT - (S RE35 (EEC3) AD
Type 3 (EEC3)
Ectrodactyly-ectodermal dysplasia cleft-palate syndrome RIS MIEERTR - O SEYEERIE (BECD) AD
type 1 (EEC1)
Ectrodactyly-ectodermal dysplasia-macular dystrophy i MRS R B - EEE U A7 1 (BEM) AR
syndrome (EEM)
Limb-mammary syndrome (including ADULT syndrome) TR - JLEEWREE (ADULTERE R &) AD
Split hand-foot malformation, isolated form, type 4 BB EIZIE 2R AR B 45 (SHEMA) AD

(SHFM4)

Split hand-foot malformation, isolated form, type 1 WEZE . R R E 1B (SHEM) AD

(SHFM1)

Split hand-foot malformation, isolated form, type 3 HAREZIE . B R R E A3 (SHFM3) AD

(SHFM3)

Split hand-foot malformation, isolated form, type 5 BRI . 2R YRR R & ST (SHEMS) AD

(SHFMS)

Hartsfield syndrome HartsfieldfiE B BE AD
41. Polydactyly-Syndactyly-Triphalangism group 41. B3-SR -BE=REE VT
Preaxial polydactyly type 1 (PPDI) HRITESREE 1R (PPD1) AD
Postaxial polydactyly type A BRIVEZIRE AT AD
Postaxial polydactyly type B BRI IEE BE Complex
Triphalangeal thumb (TPT)-polydactyly syndrome B ZHEE - S REER AD
Preaxial polydactyly type 3 (PPD3) RS IREEE] (PPD3) AD
Preaxial polydactyly type 4 (PPD4) BRIMLIRE4R (PPD4) AD
Greig cephalopolysyndactyly syndrome Greig LSRR AD
Pallister-Hall syndrome Pallister-Hall FE{REE AD
Synpolydactyly (complex, fibulinl-associated) ZAFEEE (fibulin 1BEES) AD
Synpolydactyly ZERE AD
Townes-Brocks syndrome (renal-ear-anal-radial syndrome) Townes-Brocks SEREE (B - B - LM - BB EGRE) AD
Lacrimo-auriculo-dento-digital syndrome (LADD) R H-#-f5E®E (LADD) AD
Lacrimo-auriculo-dento-digital syndrome (LADD) - H -9 -f8EREE (LADD) AD
Lacrimo-auriculo-dento-digital syndrome (LADD) R B f5iE R (LADD) AD
Acrocallosal syndrome SRR RS AR
Acro-pectoral syndrome Sevh - BSE RS AD
Acro-pectoro-vertebral dysplasia (F-syndrome) Sevne M- KB ARUE (PEER) AD
Mirror-image polydactyly of hands and feet (Laurin- EE SR (Laurin-Sandrow FEEEE) AD

—(88)—
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MIM BT e Py [Py
EE  FRLEET By FR(REX) R (FrEr
106260 P63 (TP63) Tumor Protein p63
604292 P63 (TP63) Tumor Protein p63
129900
225280 CDH3 Cadherin 3
603273 P63 (TP63) Tumor Protein p63
605289 P63 (TP63) Tumor Protein p63
183600 DLY5 DLX6 Distal-less Homeobox 5 Distal-less
Homeobox 6
246560  10q Duplications E¥
606708 WNTIOB Wm-gless—type MMTV integration site
family, member 7A
615465 FGFRI Fibroblast growth factor receptor 1
174400 SHH-ZRS Sonic Hedgehog Regulatory mutation REER
174200 GLI3 Gli-Kruppel Family Member 3 Most cases are not GLI3 related gf \AJ& DEIFGLI3EDBE
174500 SHH-ZRS  Sonic Hedgehog Regulatory mutation REER
174600
174700 GLI3 Gli-Kruppel Family Member 3
175700 GLI3 Gli-Kruppel Family Member 3
146510  GLI3 Gli-Kruppel Family Member 3
608180 FBLNI Fibulin 1
186000 HOXDi3 Homeobox D13
107480 SALLI SAL-like 1
149730 FGFR2 Fibroblast growth factor receptor 2
149730 FGFR3 Fibroblast growth factor receptor 3
149730 FGFI0 Fibroblast growth factor 10
200990 KIF7 Kinesin family member 7
605967
Wingless-type mmtv integration site . o i
102510 WNT6 family, member 6 Regulatory mutations FEER
135750  SHH-ZRS Sonic Hedgehog Regulatory mutations, some FEL R, SHHEFEEHE

cases unlinked
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IN—7 | B4 (F0) TN—"7 | B4 (FafR) BEHR
Cenani-Lenz syndactyly Cenani-Lenz Af81E AR
Cenani-Lenz like syndactyly Cenani-Lenz ## & F8iE SP (AD?)
Syndactyly, Malik-Percin type A ¥8JE, Malik-Percin AD

STAR syndrome‘ (syndactyly of toes, telecanthus, ano- and STAREEE (ABLE - IR ABELE TP BHEEE) XL
renal malformations)

Syndactyly type Lueken G HE%E LuekenZ! AD
Oculodentodigital dysplasia, Syndactyly type 3 (IV-V) R o - R, &84 3% (IV-V) AD
Syndactyly Haas type E4E8/E HaasH® AD
Syndactyly with metacarpal and metatarsal fusion FRE-PREBELHOIAEE AD
Metacarpal 4-5 fusion syndrome 4-5SRREEEE R XL
Syndactyly with craniosynostosis (Philadelphia type) BHEFEAELHOISTEE (PhiladelphiaZl) AD
SypqacFyly with microcephaly and mental retardation BRI R SR A D A TR (FilippiEfRag) AR
(Filippi syndrome)
Meckel syndrome type 1,2, 3,4, 5,6 Meckel IEIRE1, 2, 3, 4, 5, 6% AR
Note: the Smith-Lemli-Opitz syndrome can present with %) Smith-Lemli-OpitzEREEI S IEE - BT EL AT
polydactyly and/or syndactyly. See also the SRPS group. 5. BB SHEEERI AV —TVER

42. Defects in joint formation and synostoses 12, EEiERA - BRAE
Multiple synostoses syndrome type 3 ZRMEER A EEER AD
Proximal symphalangism type 1 PURIVA =)= b iy R AD
Proximal symphalangism type 2 TP FE AR A EE2 R AD
Radio-ulnar syngstosis with amegakaryocytic T R (L MR A AR5 R B AT AD
thrombocytopenia
Liebenberg syndrome LiebenbergfE {EEE AD
Congenital club foot SEREAR R AD
See also Spondylo-carpal-tarsal dysplasia; mesomelic T PIRE  2REREAE, MBS ELESTH
dysplasia with Acral Synostoses; and others. RREBRIE, iR
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MIM BT e P e =
E8  ELEET By ER (D) BEAR (FoER)
212780 LRP4 Low density 'llpoprotem receptor-
related protein 4
i ication of both - v
GREMI, Gremlin 1, Formin 1 i\:;n?:‘tl)lse;::; Ii)rlllf:rixtel(::r:a:e or?l mAORETFEOR X B
VNI , Y FEHE ChETIfIOs)
so far)
609432  BHLHA9
300707 FAMS84
185900 IHH Indian Hedgehog Regulatory mutations HAEER
185900 GJAI Gap junction protein alpha-1
186200 SHH-ZRS Sonic Hedgehog Regulatory mutations FEIER
186300 HOXDI3
309630 FGFI6 Fibroblast growth factor 16
185900 IHH Indian Hedgehog Regulatory mutations FREIZAS R
272440 CKAP2L Cytoskeleton associated protein 2-like
249000 MKS!
603194 TMEM216
607361  TMEMG67
611134  CEP290
611561  RPGRIPIL
612284 CC2D24
612961 FGF9 FGF9
185800 NOG Noggin
185800 GDFS Growth and Differentiation Factor 5
605432  HOXAIll Homeobox All
186550 PITX] Paired-like homeodomain transcription Regulatory mutations WAL E
factor 1
119800 PITXI Paired-like homeodomain transcription Inciudes forms with D T TN

factor 1

polydactyly/limb malformations
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BARRT7 7 X —BIERRTA K74

HA RTA VEERDONBIHE 201941 H 11 H

(T4 RT7A4 MERDOBER (7—~)]

PIREIEKA AT 7 4 —BIEOEERNERZ R L, BRERE 2 38T 5,
*:K%%ﬁ4h74/1zﬁ@%%ﬁ%%%5%@f1@<|:%@ SHEOIITIC RS LA
e LT 5, REOBEIIE~ O BAE DR mbfﬁézﬂﬂﬁiéughmf%éo

[ & 2H5EE - g (bDWITEF)]
KA A7 7 % —¥JE (Hypophosphatasia; HPP)

(1 FZA ‘/@%lﬂﬂ%]
HrAEWR - DNRZRIRT DEM, NWRE - IR FEELZ M &35 EM, BPAF - Efz
B & % EEHT l:Eﬁ fie, BERMERT, BB L OCEREFRER

® [ILHIC

PREREEL - SEIR - 2 (CQL~7 &)

HPP | XAk IR R 7 L h U AR 2 7 7 ¥ —E  (tissue-nonspecific alkaline phosphatase; TNSALP)
DRPIZE VB EEZ SN HIBEEFERETH 5, B X BRETEH KA KL 2WERE %
2T bbb T, Jfll(ﬁ ALP 5 (JEMHEME) DK TERDL T ENAKERBOFMTH D 12
TNSALP OIEMERIZL Y, EThHDH KR AR /-7 I (phosphoethanolamine ; PEA) .
v'a U B2 (inorganic pyrophosphate) . BV REH— 50 P (pyridoxal 5'-phosphate; PLP) 73
DESNTITHERNICERT 2, FROAKREEEREETDIERRNBZ VDN, HROKREEERZ T
FTHERBIFET Do AARIZI T 2 EIER OFAEME L 150000 A 1 AR LHEE S LTS 34,
DR DB II AR T, RZWOREFNFIET D ARMERH 5, FCEIEEOEWVICT LD £
fiéﬁﬁfﬁﬂk%}:b WE L, 6 DOKIFEA (EEMEER, FEH BER FLIRA /NIRA
FRNTL . HBRAED) 2SN THWDH ) 5 ORI GELERA SN TWD, B EM X MR T
X 2gE 0>1EEEFfK EEBEOER., BHmOARNER L2805 (K1), ZOIE0, TV,
m VY AMUE, REINR R, Fg O REINE 2 EDfERE 23 5,

WPiJM%MPﬁ@ﬁﬁ@#%@ﬁﬁﬁ&%@bfﬁ?bfwé’&’mz B R E AR 5 &

B X BRI DB ARETH 5 27, EEZ W D72 ®121X TNSALP % 22— K3 % ALPL {5 1D
ﬁﬂﬁblﬁﬁﬁ“(%éo JEA= 55 B A B Ak 7 %*ﬁﬂbﬁﬁﬂ*ﬁfﬁﬁﬂ&ﬁni% &7+ A7 72 —F
i D B e AL IR IR 1A 1 72 BLRE R < BRIR UM T ) BEIC K > TR EER R ES L TEBY (CQ2
OffMIcEHE) BN, HHREHRE X —D Web A4 FTABR I TV

(http://www.nanbyou.or.jp/entry/4565) , % 7-. GeneReviews H AGERR (GeneReviews Japan) @ Web
A NOBEHRBESE LD (http://grj.umin.jp),



I K]

HPP X ALPL iB/n 1 OFEREME R TI A B L - TH il Z S D, ALPL BA5 713 1 & Y o (A J i
ICNWMEL 12 D7 U NHRERENTWAS HPP BT 5 ALPL AR I £ 7 Y L (Z@Bd b,
ZLIFIA B ABRTCHDLIN, WEORIKLHAIZLDG 7 L—LAv 7 NERSA VT L — LK

BoAV I ERREVIFET D,

HAN® HPP JER] TiX, cDNA @ 1559 FH I IZFH Y 2 T o R AZ . (¢.1559delT) &, #
RBAMESEN D RTFEHDO 7 2=V T T =0 Vo AEBR IS p.F32TLE B OBEE N Eu 5,
FEIZ €.1559delT # — D7 L VIZAE T HHRINE XA ARANO — LRIV T 1/480 OFEE THAE
THERESINTNDS S,

HPP O F YR BB LBFERICB W T, BFEIIZNETNOT VIVICE R L ER 26T 586
T REAERN BN Z W, BEOMBIT—FHOT VVORIIERZAT HRINE T, MiE ALP
BEORTZRT, REFIZRECIERZRTHELH LM, BEITEERTHL, —FH, K
RAED HPP IZB W T LIF LIFRE D DN D WY REEERFERICBW I, A7 LLVOERO A
TIERERT 5 2, WREKREEERFZRTRESNTEEZRZON ONZHO>WVWTIE, FIF 2|
XHT 4 TVERERT D Z ERER I TND L8,

I fE

HPP O H D22l BB 1B A IRALFEE TH 5 A3, TNSALP ORI FAME A IRL &2 5] & 2 = 8
FIZOWTIEEEBRICITHBEI N TW AW, BRI RaT = c FRAT I U EnD
MR SNOGEFREIZONT L -V ERLETHIXTIVER)PIEET D2 LI2LD ARk
S, REZEST D, TNSALP X AKILIHEME Choren U VA ST 5 2 LI L0 MR
U VR EFEAT D EA IR VI E M O SRR/ NI E D T END,
FEE/PRANTEME SN Ve > T AERERIE L TS a7 2 4 &L, 2
DA RaxF TR A4 RN aT—7 Uik Bk 5 2 & TalRIbp ] félwpcxw
Tﬁ\wwmpmﬁ@ﬁTmﬁﬁEEUVM@*%%%%@)/%f@ﬁT N ey e
KT EEZLNTWD, BAKIREE Dﬂm@ﬁw/ﬁAm*ﬁ#%f%hétb L
/vAmr%mww/vAmr%rﬁ%Awkéo

F72. HPP IZEBWTIL TNSALP OIEMER T O, X4 I 0 B6O—FfTHDH PLP O EY R
F 9 —/b (pyridoxal; PL) ~®O iV b3 EE S5, PLIZAMIGNEE 4 @il C X 525 PLP |3
TERVWD, PIRMEBRRNEZ I B6 RZWKELRY, TWilAxslEEZITEEZLNAT
ARSIER

EEL - 1A (CQ8~21 B R)

BEk. HPPICKI 3 BIAMRIE, BIEFICH T BB ARRLT VR A, @HAY Y ASE, 7280
SERISSH 3 2 SHER LS, WAHIWE R EIC L B o Tinde, Lo LR bil4E, ALP ¥Rl
(T AKRZ =BT AT 7) DR S, HPP OBHITK X < 2k L=, 2012 412 e il 53
HARIEH ORI H T 5 BRI RRESRE S O, & X BREICH T 5 < DL LOEH 2K
ERRO LNz, BARTIE 2015 EICAIEA O RS IRGE N KGR S 1172, 2016 AFICHF S 7z [EHER
HEFRBROBERBEICLINE, TAKE—EBT A7 7 285 SNE-BED 5 B0 REFRIT



84% CTh o7, —JF. HPP O BARER AT 5 IR CTO 5 I EFFIL 27% THY, TR
RE—BTNT 7 IRIEDAM PR ENET LI LRSI,
ERSEFENEBRICB W T T ARE —ET VT 7 OFGIZHEI BEERLE L TIMR . MY REE,
AR ENERD BTN, IR E OREBRIZZ LW EHIE Sz, BN THER S 7z KRR
BRI D GIER] 71 B 60 BHZEIERNFED DLz, 2O ER b OXER AR TH
Sfz, HEREEERLLT, TARE—ET LT 7ORGICLY ., I LOF~DMNINHME
HENDD, BRIV T LAMERS SbNDZ RS D 12, EHMICmEI LY U AMEEZT=
Z—1L, BEIUGL T, LT TARLEZ IV DDOMEEITI ZENEDOLND, TWVNASCH
BHEWR 22 EDOFIMNERICH T DT AREZ =BT L7 7 DNELHE G EDOEELIZHOWTITEIED
LIATETUARRL, ABROBRFNPLETH D,

X1 HPP HRIED X #&

A EEMEIES HPP OF X #&, HEF. HE. REFEOLHEFOE LWMEAKIERH Y |
REEOERLRD D, B@HIMIC DO REBLEZRBD D, JERA/NE < MR FEEE S MFE
Th b,

B. EFEM BV HPP o F X e, EAIRALIZIE L A EROT ., BRiORBEgE 20, BEF
DEREBD D, LXITEMERDD,



® CQ—&

(AR & 2 Wric B9 5 5 H]

COQ1:
CQ2:
CQ3:
CQ4:
CQ5:
CQ6:
CQT:

HPP CTIXEEARHEAIC LD | SEIRRSTHRICED K O R ERN B 5,

HPP OHELEI N2 W HIEIZ ED X D72 b D,

HPP O ADHEIZIZTED X 27 b OB H D0,

HPP X E D LS gL N Ut a B3 50,

HPP D IfiLifk - PRI A P LI ik@ioﬁ%@ﬂ%éﬂ

e VAR F MR 13 HPP O RAEIZ W0 TR BB O T2 DITHERE S 71 5 0,
AR TR AL HPP O iE 2 Wi o IE ] E D 7= DITHESE S B 0,

(VA% & & IR % Fem])
CQ8: ALP i 3 #ifi FEHR 15 D T I D FEHE 1A 2>,
CQO: ALP [ 38 fifi e 1 0 5 R E LS HELE S0 2 7 TR AR

CQ10:
CQ11:

CQ12

CQ15:

CQ1e:
CQ17:
CQ1is:
CQ19:
CQ20:
CQ21:

ALP B E M S PIEIT HPP O A M TR UE D 72 OITHELRE XD 0,
ALP BB TR Y BRI B W T HHEE I N D M,

 ALP B F 151X HPP O R EF A R A OWEDO - OITHELE I N D M,
CQ13:
CQ14:

ALP B2E M FRREEIL HPP OB GE D UGE D 72 DIZHELE S 41 5 0,

ALP R REIEORBIT A KRR TH D Z L RHELE I D ),

ALP B4l TR HEVE OISR N TR RN RN B L T LS D b,

ALP %51 7o 05 O BIE PRI BSOS 23, F 72, 2 OXISITIR M 23 HELE X 5 7,
ALP BEFR M REIE T O ' =% —HB XM R HELE X5 D,

HPP IZxf L TE AR AR R — MANTEER & T2 & M,

HPP (235317 D 1T WAL ANZ KT 2RI B HESE S 5 2,

HPP (2R D& h /L v w7 AE OB BECTRIR O 72 D I N HELE X D 7,

HPP IZB W CIXlERHZ 7 4 v — o5 IE N HELE X 2 ),

® CQ s

CQ1: HPP TIEZERRHFAIC LV | JERSTRICED X 5 RERNH D ),

[HE4E]

HPP [ 338 4 i B JE LW AT 0 0 | B, 6 RLC MBS NG, IS K Y R BIER 237
16 L, JA P B RO R A B HI IR T DN R T ER TR R TH 5 DI L,
OFUOEMTHRITZRE TS, (HLES/L— K1, TEF AL B)

(A ]

HPP [ iE -l O FE FEICHE 23 & 0 | e, JEAPEMIEAES! (perinatal lethal form), J& 2] B %



A (benign prenatal form, prenatal benign form, %723 perinatal benign form & FEIEZIL %), FLUEAA
(infantile form) . /I & % ( childhood form ) . pfk A % (adulthood form) . ¢ [R & Y
(odontohypophosphatasia) @ 6 B /75 X 415 1814 FEpER BB T E pERER L fRdi s D
Labdbd, HIWEOFIERY & FER, THE L TRIORS W8S DIENIEESNEZ — 50 L
RO SRR AN DAL TW 3, AR, EEEWISEIE Th - TH A T4 R4 70 8 PE W B R
DAFEDFRIC 72 o 7c 2 &b 16 R FE R 2 J&] E ) diE AR & Jo) e ) RPN IR L 72 6 il 4
HAHWOND L OICo>T& T, Il L, BRMELEE S (2015 FREEMR) TIT £ 7ZEEM
BPER & BRI DWW T FRE#E N 72 < . perinatal lethal form, infantile form. juvenile form, adult
form LELHE S CTWD Y FHES R IT, AR OB EEBEERRER ETELEES B SN
5 Emn, FEETIE LIX LI benign “prenatal” form & FEIXAL S 16, HPP IZH W TIH4FEEIIZ LY
B2 DIERDAFEIE L, IR ChVTEEI EERIXITIE R, FIRBTR RN BT T 5 &
BEZBHILTWD, 2016 D Whyte © OFa U KAUIE, TRIENITOIR ) o T JE FEEMIEIER 72 L
FLRB DJER] 48 44128V T, VAFEAEFRIT 42%, 5 FAEFRIT 271% Th o 7= L ORI D A4
FTRIZEATH D08, HIREERESATEOE (Quality of life; QOL) (T2 %A KT L 5 2 AHEIT 2
TORMTEZY 25, 2017 FITHE S 4172 38 4 DRLATL HPP Z 5t 5 & L 7214 5 (A BLE AT 4T
IZRWTIE, BIED 39%I2, M0 K HERE S 55%I12, MV K THINTRE A 61%IC, EERM N
TR 25 11%4Z, BRHEIR DY 47% 2780 Hivie 18, F7o, B EARFA TG T, MAEIC S A4 —
N—=TF T HRODLH, WIRFHEIZ DB SN TOTIERD BRI EERZE TS E, RiEfiz
RN T HZ b d D 13,

# 1. HPP 0¥l & e R JEdR. T1&

e P ST
T O RO . TGS . e
. e . :
gﬁﬂfﬁmm W 2 2~ 395 2 2 B2 S BB KTV LA
R ST AL AR 1 LIS LI B T
T e e A o g

A fn TR IT B A
HEEE, < 2WHEELL. ;LT L

(Benign prenatal)

| IF 7 MLES & 7 V2 7 B IRIE | B e 6 51
(*‘m’f;:ae) %6 r HET Bk
TRIEPT O 2T UE, K 50%1E FE 254
OHED 72 O B HIIC 1T
AN Kt 6 5 A~18 mk | WHRBBLE. < DMBEE L. SARE
(Childhood) s Efn T 1% RAF

BT, BRI, BEILE, BEERT. #

DN s MR, Y. BEEVR. 5. sRHER .,
(Adult) 18 mUAR 1% R

Bt T 1% BAT
S R FLoE RIS . AR Y ERITE D
(Odonto) b R0 HlzLEED

A TRITE A




CQ2: HPP DHEIE SN DM HIEIZED XL 5 72 b Dhy,

[H#ELE]

HPP [ ZEGARSE R . HOHBR PRI s K VL F AT b2 s b, miET7 A A YRR T
7 4 —+¥ (ALP) {EMEME O FIXEEZRFT R CTH 208, Fl-CERNCIE U7z ZEYEE & bl 4 2 4
Wb D, EEZWOIZDIZILALPL BIEFREZITI) Z RIS, (R L—F1, =
EF A LUl B)

[z ]

HPP [ ZEGARIE R B BRI AT AL, A bR EIT RS2k S i, < 29, BEILE. B
REJEZR E O OFHEE & O A ET 5, MiF ALP IEMEEOIR FIXEE 2T L Th 523, Filin
ROMERNTIS UTo FEEfE & b U722 < TR B0 B, £72, HEFEIOWEIC XLV | i ALP 1&ME
ERFIAR T2 RmT 2L 2T O20END DH, ALP EDOK TIX HPP LIAMT & REREE, #Hin
KRZ., 7y 7GR, HEHEBERERIER ESEIERFRICHEI D, TNDEHRNT D
ZLHHEBETH D B, HPP [T W TiE TNSALP OIEE NI 5 7=, R+ PEA HIZE, ML+ PLP
RETOI D B35, PEAIXT X VBOTOHBIZHEENLTWD, PLP IZE# I B6 O —Fi T,
WA TIE—IRICRE SN TEY . HPP OZMICB W URERS W EEZZ LN TS, LaLan
b, AARDHMESMTIX, BX I B6 HOMELITOBE, B Bl THrORET S0,
PLP & vV R —/ L (pyridoxal; PL) 23X T& 72y, M8 L1 TlX PLP & PL Z X5 L 72|
ENTOILTWS, Eal Ut ALP ORE TH 2 23, JIEMEI AR & FLERFE ] TIEa iz,
HEVZENZHN LN TR, HPP OfEEBET O 701213 ALPL B FREZAT O 2 & 2 SR
S B BWAEICBWTIHRREM & 72> TWa,

JE A G B)E F A Al Bl B S PE R B S IR ZE R TR T + R 7 7 & —BIE OB ki
PRI AN 72 SRR BE R O RR B BE (PR3 - KA —) ICBWTRE LWL (Tis
) S, EERTEwRtE 2 —0O Web H 4 N TAB S TS,

(AR R 7 7 & —B5E O 2 W g
FIEAR
1. BAKAbREE
HHM X BATR E L TEOIRAIKIE, BEEEOEE., < 2O T @I RES
2. FLth O BHAMLTE (4 AR O BLE)
TRAET R
1. MiE7 VBV ARAT 7 Z—F (ALP) EAEVY (FEERI O EFAEICEE « &5k OEER]
EFETCHET D, REMO/NEOMmE ALP fE2Y 300IU/L R TH 254 1L. AIEA

BEOWMEND D)
2 EFTRIN

1. % 22 B KEFEMIT W ILA
2. UG, B

ZE AT



1. RPARARTZZ ) =T IO EH (RET7 I VBSHTOHEBIZHY)
2. MV o Eo LA
3. HIRlTRBIT B E VYT AIfSE

B FHIBRA
1. feEZW. WA O 7= OISR IER 27 ALP (TNSALP) BB E 42179 Z & NEE
L

2B
1. K
2. WEOMmE ALP fEOIK T *
IR B W CIE, BB kO ALP 72 ALP ER EH-9 %

2o T I —
FHRER 1 2OLL k& ifiiE ALP EARE Y & IVIEANE & B VBB T RE TV HEZKT 2
(Definite), 45 E#EF 25V Tik, Definite Bl &2 %5 &35,

CQ3: HPP O ABHEIZIZED XL D b DN dH 5 D,

[HELE]

HPP A IR W TIX, BT, BEF., MEALE, T\ A, BEEEREEYBE. iy
AMIEIE B V> T NRAE, BATtEA KA, FLth BRI 72 EomABER ., R, EE R EE
W7p L xR AIHEEZRO S, (R 1L —F 1, =257 AL ~L B)

[ fizmi]

HPP 2B W TIE, IS L TCUTFTD LI R & EF I F R AOHELZFRD 2 151924 5 BEELR O
BT 5T AN, FERER R, MHRRR. BIRER R Y. BAMER IS b ERERIEREZ AT,
B O RHEEERL QOL 1T 842 B LIET,

# 2. HPP 12 BT 5 & BHE

A i & DFIE
MR~ | BT, BER., MITER, FFRRe, FRREEGE, TV, BHEFES R
FL UL e, MRRFIAHE. ®mA LYY AERE, BRIk, BEEE

ANE B, BEE. B, PR, BEEE. SR T. EBERE, Ry, B
7y L GEBN SRR T B R REIR T, B R AR TE B {E (ADL; activity of daily living)
PR FLog RN . AR, BEERS RHES. T, 7 U HFF,
VYT SRR, B A KA

fifc A1 B AT BEILE. BEREY. BER. B, KE R, HiRE. B,
VKT, A% E, SRR EEMEIK T, JARMEEIK T, ADL FEE, KA
LR, s R, B A, B, B RERE




CQA:HPP IZED X S EHML L M T REAT LD

[HE5E]
HPP BBF I3 B 5 M X SR EICE W TIE, FIMSCEEEICL Y, S EIERBREDOFTAIK
bbEE, < 2WRE 2L, B8 SRR a K bEE, BEE., 5. eI oA 2R 5,
(RIS L— R 1, =TEF XL ~LB)

[z ]

Ja Ve~ /N HPP B3 129~ 28 Bl X MMRAEICS WX, \EEEICEY, S EIER
BEOFAKACIES . < 2WKEE 2, BER., K& 5 0808wk o &R A KL I (tongues
of radiolucency) 7¢ & DT R 2 /x4~ 1325 J8 pE IR SE ] Tl LK LIZRECWEE L2 spur & FEIZIL D
FRERDL 2, AUFEETH-TH, BHICEIY XBBIIZENH D 25, F/-, HETHRLEE
B A ISR B AT X AR CHIERIRE 2 2T 256085 5, MAHO HPP B3Ik W
T, BHAM X AT, B8, EARRRP RGO ITEIT. 54T (Looser’s zone) . FEER
KEREE 70 & DOFT LA % 132,

CQ5: HPP DMK « JRIRAEFT RAZIX E D K 5 RFHED B 5 D,

[ HELE]

HPP B35 12 W Tk, IfiE ALP JEPEE S HR-CME RN i U7 B I i L CTIR F &2~ 3, JR
i PEA HEIESCIL T PLP fEREINT 5, F7o, @A T AMIERE IV T ARIEZ R THE
Nhb, HEISIL—FR1, = EF 2 LUL B)

[z ]

HPP B 1T\ CUIIMIE ALP fEME T 27~ 132728 5@ o M i & CHlE S 415 ALP EIXIE
M TH D, MG ALP fEOEAEMITEGHOMER TR D Z LITERE L T b2y, F£70,
TNSALP OJLE THh 5 PEA, PLP, B 1 U UM S VTICHENICERE T 5720, JRY PEA
eI PLP E2Y B5-Z2 R4 132128 PEA (I7 2 /BT OHEEICEENTE Y . RPPEIE O
MO dITiX@E, 7 V7 F=VRECTHIEEZITS, PLP XX I B6 O—FE T, FAETIX
IR~ TORENTOLNT VWD, Br ) UBREOREITHE#ENER O, HEVITbil
TW2RWy, £72, HPP BRZFICB W TCIEE~DO I LT T ADOEBNEEI N TWAHTZD, @by
U AMAERE VT T ARIEEZ R THER S D 13,

CQ6: BB FHMRAE X HPP O R L TR U ED 72D ITHELE S5 ),

[#E2E]

R RS WA & D RIS HPP O RLRHR - PRUGEIC SN D BN, HiERRSh
b, (#FE7L—K1, =T ALULC)



[ 5]

JE S FEE R SO E BE ) B O HPP I, IR F IR IS TR A RS, BEE O
BIEBRHAEETH Y . RHIZWICHE CTH 5 1829, FrlCEHAER HPP EFIZ BV Tk, 2 M
DEHNER N AB LOTHREGEIC SN s LS, BIEESEREICNA, FERBOGFES
WEL O Mg ALP AR FIXEZERIER E 25, MIREMOMIEIZB VT, BER ALP OF/ED
7o, MiF ALP EFEMEIRKF LV b &SEAZ R T 2 & 2 RBHICB MLE DR H D 28,

CQ7: BAnFHRALIT HPP DREERZIr-° BAE L HE D 72 O ITHELE S D D

[ HE5E]
B FHAEIT HPP O EZBCEBB I v ) v 70wl ins, Bhiilck 5 HE
JEFEHE DO IEMEMEICIERAN S 5, HLEI L — 1, =BT A L1 B)

(il

HPP 1%, BRG] T o A ITER ARG & X BT L. Ek?’f’\ﬁﬁﬁﬁ# PWARETH D, L LR
5. MiiF ALP 1%‘®1EETiHPP PAMZ S ST S ERIFBICHE D oo eEZW &R Y 27 THI.
BIRH T Y 7O ITIE ALPL @{B%Tﬁﬁ?ﬁ%ﬁ“éﬂé 13,3031,

i 3 ERE R 0L ﬂ%@éf’?& HPP (i@ . gt ikt {Eﬁ/iv&rb 7 LT AR B
*HT 5, —7. /J\LE'JJ‘,Q UGN ﬁﬁﬁ%ﬂiﬁkwﬁf@ HPP IZRB W\ T, W eaARSIEEsE
X R TFRITMA, @ﬁif@%iﬁ%%iﬁ%%@‘%%%ﬁﬁﬁéo - T, ﬁ(ﬁ%*ﬁﬁ“@ﬁ?
L LD Il ”7“5\:7%%&)7‘_ JiE, EE, BETHLIENTHISND, 20X, BlaTH
BEOMENS, HOERE] if‘x DT RBFEETH 3, ﬁb@fﬁ%@%ﬁﬁ‘éf{ﬂf%of%r
WO EZBOLHENH Y 32, BInFRAIC & 2D BAEEHE O EMMEICIIRAL D 5,

CQ8: ALP J# 32 fi FE MR IE DI Sk D M I AT 20,

[#E5%]

HPP IZREE L TW\W5b Z k#%%f Mo, FPERARETHL Z ENTRISNSHAICIE, ALP B
FMIIFIEOBIS LD, o, AMTHREGRFEHN TH-TH, BRI NIK T 72 £ HPP (2
ESIERDEFLET 256 H%M%ﬁé/ﬁ L OUWENIIFCE ., IRIEDOMARBZREICE 72D %
%, (RS —F1, ZEF L ZAL~ULC)

[z ]

BA~OBFMEEL SO a2 b ALP BERMRIET AR L —EBT V7 7 O HPP BF I
T HAEET, 2012 FITHRONCEE Sz 10, £ 0% O EBELFETRBRCENM 8RR AR T, &
D3E T 2015 FFICAKA OBIERFTE N AR I AL, A R Py 7L 09 g TR B S
iz,

ALP BEE R FEIRIE 2T 9 72 DITIL HPP O [EfER 2T S ZH T o 5 38, 1fL i ALP 5 DK T idkk ~
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TRIRREICFE D T2, EN L EBRINL 72 < TE7Ze 572\, ALPL 15 T-RE X HPP OMEEZ WA
HATHD 3% 772U, ALPL B FICERENH > TH, HPP BEE THD LIXR O\ LITiE
BELARLS Ty, FRaREEBBEERE R TFZR05E, BFEOBIX ALPL O—FD7T
VIVICERZGT 50, BEIEREAE S RWVRRETHY . BEETIERV, REETH-T
b ERFER R RECREOERZHEIGENH D, ALPL Bl IZEREEZH L. 7»>, HPP IZ
AT DR B EZTDHAIC, HPPREE TH D LTS D %,

BENHPP BEEZE THLZLAHEETH Y, 2o, FAEHEERCILEAM 2 CAEMTHART
HDHZENTRENDEAEITIL, ALP BER Ml F L Ot A 70 & 72 2 1, Z OfdfsH T &
S Th, BIEROH KT 72 I L 0 iEEBKEES QOL MK T L TWaAEEIE, BERM A
KV IEROLENHIFCTE, MG E 720 2508 7, B S CHRE OB B 2 Ik 2 3
372 < Ml x DIEFIZDONT, MIRFSNDEEDIRLE VR 2B TRET HXETH D,

CQI: ALP % 35l Fo Mt 15 D RIS HELE S 2 1B D,

[ HELE]
HPP |Zx}7 % ALP B FEIE O EHE L. RRERSCE X BAT R OSEIZE ST Th
N5, RIS L—R1, = EF AL ~UL Q)

[ 7]

HPP |Z%f9 % ALP BEEMimEIEO B RIT, BRATERSCE X BET RO W EIZE SV CHIE S 1
% PSS IR OFHMIZ A AN A~ — T —E, BUED & Z AN L TR,

JEFEH AR N W TR O IE R | FERERE D UGE BRIk O UGE, iR HE O UE,
FEMEB R EOLE, TWHADI Y ha— LR P ICk VR HET S, /NEHICBWTIL,
EEREOUGE, BIEROWE, KEOSGE, KEHFEEOUE, BaKbo TRz Ly
MREHEST D, AW T, BIEEodE, FIEEOK T, BEdroRd . FAT
RBITOHER LI L VFHMIT 5, R TOFEERIZIB VTR AS QOL OFEM & HELE X 5 71135,

B X BREICBIT 5 AWBELSLOWEIZOWVWTIE, K AWEIEED AT THD Rickets
Severity Score (RSS) <> Radiographic Global Impression of Changes (RGI-C) 2S5 0TV 5, iEH)
FERERIATIC DWW TIZ 6 0 HIATT A MR ENA M TH 5 111235,

CQ10: ALP BEZE M FSHEIEIL HPP DAM TR ILED - O ICHER S 5 s,

[ HE5E]
THABRTHDL Z ENTRISNAEEMEER, AR L i, ALP BEEM BEIEEZIT D
LAV EMTHRUENESICHG TS RIS, R L—-F 1. 2T AL UL B)

[ fizwi]
pE, R PEM EIER I IE 20, FLIRBUIR LB MR 2O 72D S R EHIZAE TS L TuN 72 2s,
TARL =T N7 7 & ALP BEEMFTRIEOE ALY 2 b O EIEF O LM TR ITH
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#zLOoOb 5D,

EFRHFEBBROFE 2 £ L 072 2016 FFDOGH TITBWTIE. T AR L =BT V7 712 Xk D BEFEAM
FeIRE B 2T 72 37 44 O JE ERAEERL 72\ ULV BRUE G (FRFE o b fif 2.7 ) OAFHIM %
A8 4 DEIRFEOE A RN Y v ary b — LR L L T\ D, SEIRFOEFRIZ, A MY L
I R LD 2T%IZK LT, BRMAREEZZ T T 8% gEEL WY, /-, &
ALY ary ha— L HETIEREPICN TR EERZZ T IERO 5B 5% LAER Lo
T-DICH LT, BERMIIRIEZZ T 2T 6% N AEMFE L. D 95 75%IE N TPk 4 B 4 Bt i
TETWE L, FPHRARZFAICENTH, B2 WR X OBESREM FEREO RYIBMGIc LY
REL & B 70 & OE IR & B 5 BB O EMECA MG TR OBGENRIIfFTE 5 W, IAEICK T
% ERI BRIV TIL, JREBRAAREIC 5 A OBEN AN LR ERZ, 3 4 ORBENBRIERY
EZT TN, TAKRF =BT N7 7 OEHIZL Y 26 CHERERENLE L., 3 Fl TIIFEN Y
R—= IPAREL 7257 12

CQI11: ALP FEZE M REIEITFEFEH BRI B W T HHERE S D H,

[ HELE]
JE FEHR BAEAL HPP 1242 ALP BB REEO A >\ T, B CiZoeET AN
R, St JEROEBEMITNALETHDL, HERITL—-FRL, TET AL C)

[ 7]

JEEM B YA (prenatal benign form) (&, HARICEEE A2 2T 508, BAKILEEXIZEA L
7, EMTPREBIFRFRTH D, HAN HPP O TIRELBAGBEEE AN & < . 1996 4F I i f] DIE
BN ST 37 AR RN E B FERA S N D IS E - 72 DX 2011 FITHE S = AR A B
7% literature review LARE Td 5 6, B AT IEBE B 12X 0 AR OB FTRETH
HEZANDL, ARIFRILHGETIT “prenatal” benign form & FEEILD Z & A\ 16, J& FE ] B4R
%9 % ALP BER i RHIEOFHMEIZ OV TIE, BIRF R TIX RS RRTT D2 SN TR0, A
ANTIER CTH LIX LIRARICHIEROSEEEZR D, £, BRBICH ILEANTTVER] 2> &
FRIGEUZITWIEG £ TR & 2 7o 18, 5%, BERMIILEIATHI KL OFEMATH] 42 R L TR
W4 oM H 5,

CQ12: ALP BEF M S IEIL HPP OHH E TS F MM A OLED - OITHELRE I 5 h,

[HE4E]

HIE S TlE. ALP FEEM FEHEIED HPP OFEE B HRE R Hm A IC KT T
Wr7Lr—RL, =7 2L~ D)

FAHTH D, (HE

W

[ s ]
FIEM HPP IZXf T BT AKX —BT VT 7 DR ER LT RHIOm LB WNT, 6 » HETOD
BT, 11 4T 2 4 CHERRES R AZROIZEMESNLTWD 0, 7~12 » A B OIEEN
11



ITONTZ 10 /I HOWVWTIE, 209 L AL NHEFEFRAGFIESZEL, 24V FEE L 10
TDOZENE, HPP OEEE A R A I OVTH\TXT&~t7W77_i5%$ﬁ%E
FITER RN 22 O ATREES B, T E TIT b Stk LA E A R ERERIC B VL TIE, 0
NH34EETOD 134D HPP BED 5 b Ik 868 H OIRFEHIM T ICHEBE RS R HWEEZ R L
THEFIZ 24 THO ., 96 1L AXRKEEOBEENRBINT 2, TARY—ET VT 7 DHE

EA BB A I KIETTREBIZOWTHERSIT 2 72012F, & 5725 RBHE LIEFOER—N M
EThD,

CQ13: ALP B#F A S 1AL HPP O IEENFEEE D D 72 DI HELE X5 7>,

[ HE5E]
ALP EZ M FE L IX, HPP IZB U 2 EEEEDUEDO =D ICHER S NS, (7L — K1, =
EF 2Ll C)

[ 7]

HPP /N (6~12 )X 5 5AEM DT AR Z —B T L7 7 $ 52 L HEEEM B IEDOR)
REF LD LITBNT, 6 SHBITREIZE T 5 THBOERE, EEIEEDOFMETH D
Bruininks-Oseretsky Test of Motor Proficiency™-Second Edition (BOT™-2) D A 27 O, L (AR

(2R % /N > QOL D FRFE T d % Childhood Health Assessment Questionnaire (CHAQ) @
BREOUWENG LN Z ENRESNTND B, 16> T, ALP BRI FERIEIL HPP B&F 2B T 2
HESRIK T2 8ET 5 2 EREIfF S D,

CQ14: ALP B FIEIE DRI A R B TH 5 Z & NHERE I N D h,

[HE4E]

JE PFE M R SCHIE A D HPP D56, M TR ZBGET D72 OI2iE, AT &Y RN B Fo 5
LA T D2 ENHEREIND, MRS IET 5 F TITER/Z 200 . 2O/’ £HIaFE
EETLGALH L0, IR RIICHEBEME LG T 2 2 LRI NS, (R L — R 1
TETF ALl B)

[z ]

CQL0 MIETHRMM L= L oIz, EHELFERBROMRICINE, TAFREZ—EBT L7 712 L5
%ﬁﬁ%&%xTtuﬁﬁirﬂﬁéwi%mﬂﬁm@5ﬁﬁ@$ﬁ$ﬁM%f\ﬁ%ﬁ@tx
cUZvay ha—no221%cxt L TERICEKELZEREIN TS L, £, BaKIbD®k
TfE S TIERBRRE © 8 L, BERMRIEE 2T T2 RECII N TR B 2 52 1) T2 IE B O 76% 03
EFEL. TDO D 15%IE N TIFIRAE R 2 Bl C& Tz ) =72 L, B A KL O EIC TR 2
WD T, IREBMGRFCIIMER EH A2 B S 20 FEF OIS X, 5B MG B MR RE A
AL TR N TR AE B2 B U ER S AT 5, o T, i NTTHRAREE X LILDIE
BUZHOWTIE, BERMFFIEORBII TR ETH L Z LRSS, Rl 722l L O
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AL RIIPAAIC L 0 | BRI 2 E T L MR OFERC A M TR OSE S B TE 5 1%,

CQ15: ALP BES& M S It iE DR W ITIB R RSB 2 KT LG D0,

[ HE5E]
INET ALP BEZEMFTIET AR Z —E T V7 7 O 58 L 1HEZ R ICET 2 BEHT s 2
<, ZEFURAICZLY, RS L —F2, = EF 2 L~L C)

[ iz ]

EIEFNZBW T, BAIKIEREDSICHET HHOT AKF —ET V7 7 OFESLTIEIT, ER
EEAAIED LRI, EROLEZSCBIEFIZISWTIL, TAKRY —ET7 VT 7 2 HEE
TolXh il CE 2 AIREMEDS B 2 3, HESCH W ORI KIET B OV TIINETHED
RS TEbT, ZET U AIZZ LV,

CQ16: ALP F#E Al FEMRIE D BIE R LRI SR I Dy, F72, ZORISITITAI R HELR S D h,

[HE2E]

TARE =BT N7 7 OFEIZEIY, FERHEBVIEHIERT L2 EDBH 570, [A—5HA~D
FAEES 23, S 2 ER AT T 5 2 EnHERESN D, £, MEIL T T LMERY AME
WEBTLHZENDDI2D, E=F ) TETHZENRHERIND, R L—R1, =7~
A L~ C)

[z ]

TARZ =BT N7 7 OFGEIZED | EHBA S (RLEE, 58925, £, BEK, W, 15,
FEER. FEME, IERER L) BREIATLIZEDRHMEINTNDEOT 08 [6— AL~ K 5 %
G S A mEIAE T S 2 R IS, B EERNZBBT DRI, EHOHTIEIZONT
BELFRDCHETHENEETH D, WO 15 5501 ERIIC A T2 BEEN S H LT
FIRICRT Z & TR EORFTISOERIETIK TS 5, 72720, WEENSH LA 7L
LRI L T b, TARXZ =BT L7 7 OFEIZL D, BE BE 5
FIREAE, B, B R, 7T 7 4 T X —ERBNL LA L H D0, BEOREL T/ IBIgl L,
ZOX D RBBSIENRO SN GEAITE DI Z R IE L, @YRAEEITS T, IRERA%
2, MiED LT T AMER) VMENEBT L ENHDHOT, ML T LME, VU fiET=H
— L. %EISCUTHIEZRIT D 2%, 7, BRMARIERICT ARE =BT L7 7I1Tx3 5%
FPUARR BT 5 Z LR d D %,

CQ17: ALP BEZE M FEIET O F = % —IH B I A HER S 5 D,

[#E2E]
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HPP 2%} 3 % ALP BRI RBIETICIE, AME L B2 T =X —FT HX0ERH 5, FIITIS
T, b, B X S, PERBEREREMN ., moR OFFM. I8 A 0@ B RE O F A, ATEDE
OFEAMm, S8 FHAFEAN, ST A KL OF EOFEN 72 & 2 EHIICIT ) 2 E BN RESN D, (HEES
L— K2, =BT ALl C)

[fizsin]

HPP (23§ DB R M ARRIEFICE =4 — T RE AT MOBEIZ DWW TR, ERERS 2B
WIS TND TN R RN, 2017 FICERER 72 =% A/ N— N XKV K DT A X v ARHE
SNTEY 7, BEOERMIG CEEFNT —LIL 70 —T v 7 &R L5, %
RAEE X MRS A, MERBERECRR . TR A, EENEEE, BT, M), EIEOE e &% EH
FICEHE T 5, £72. 2O T, AFPrmAEREE & LTE, mH ALP IEME, PLP, B r Y
VR, IR PEA, AU L U B, PTH, BHEREREHE . 7 AR Z —ET7 L7 7 bk
7R ERFT T D, BRI, B EM X BRI Z T, FERIESCHRA TILBEERAE (DXA)
AT O, WRIRIFEAN ., IR MR & O RFTEAIKALOF MO & L EE L 72 5, EEHEEHE O T
21X 6 BT R E %217 9 WA QOL ORI I E MK 2 EH T 5,

CQ18: HPP IZxf L TE AR AR R — MANIER L T 5 XX ),

[ HELE]

HPP IZBWTEAKRARE— MBIEERKIREEFEZEMIEL L0 ET A LZ LS,
BIER O BEITHE CE RV, BEZBIT A Z N HEREN S, RIS L—F1, =T
Z L~ C)

[z ]

HPP B2 W T, BEARZARR— MHIFEGRZITEERZEN L, FIFEMKBREFI1EZ >
7o & DIEBIHRE NEEAFLET 5 3839, L L7225, HPP NIEER KERE B I 38 5E O fE R IK + &
20 9 BDE D DITHONT DEFIKR FRAFZEIC BN TITE ER R RRRE SN TEY 9, B RK
AR A — M HPPIZH T D IEEMKIREHFITZHMEIEL 0T A FZ Ly, —J, HPP
DFEFERIZKET D2 EARARR— FOMRITHIFFTERWnicd, HPPEEHE TH D Z LB LR
LA, EARARR— MNEGERET D Z ERHER SN D,

CQ19: HPP [ZF1TF B 1T WAL AT X T D IR ITIT T N HELE X 1 2 2>,

[HESE]
HPP (2R 1T 5 T W AR, B4 I v BERFET WA THY . B U K& (pyridoxine)
THGIZEDWEMTOND N, RSB SFET 5, FHERERZ7L—F1, =87 A 1L~L0)

(%]
HPP 2B Tk, TNSALP OiEMER Kb T o7z, B2 I B6 O FETH D PLP
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O PLA~DOWLY R L3RRS S5, PLITMIAENE A4 i C X 5728 PLP [Z@i TE R\ o e, X
MREANE X I B RZIRIEL 2D, TV AESIERITEEZLNRTWD 4, - T, HPP
BT DT W AFER, B4 0 B KFEETWVWRATHY, BV REFvo®E (U R34
—IL TR ICKBIBMMNTOND 2, L LARns, RN —K AER LA & F4E L
BAOPUT WNAKOEENLEIIR DAL H D, TOBRICIE, IKEO RS BET 5 25
BEBMFIRIBIC LV, EX 0 B6 HGNPIETE A0 E I NZHoVWTIE, BEDLZATET
VAR,

CQ20: HPP IZH 1T % @ A /v 3 7 A LE D E BLOTR IR D T DITIZI A HELE S 0 2 D,

[#E5%]

BB FERIEIL HPP \C BT 2 @ LV v T AMUE DRARH 72 IBGH & 70 D, — R 72 RHERIE & L
T, AL T AINTOFERZRED BT LB, @ik, L— FHRE, B b=
YOEGRENMTONEN, TNHIXEEREZBENMIEDLAEEND D120, BERMFTELEE I
AT enfERasnsg, ER7L—F1, =87 A L~LC)

[z ]

HPP 23T B @ v 7 MGENE VS v AIRIED KT B A IRILEEICED L 7 L0
B~OEEDIKRT ThH D 8, 1o T, ALP BERMiTEIEDIRANRIGRK L0 b, EWemb Ly
U AMSEIZKRTT D —RER R XHERIE L LCiE, IR T AI VT DR ED T T MBI
IR, R, v—7FIRIE, I b= EOEEMTOND N 4, ZHHITEEREE LS
EHAMEMERDH D720, BEMAFIEEZIHAT L2 ENHERIND, AT a4 RAIRE AR AR
F— MHIOEGHEF G H 2N S, HEEL LT Rn, BREZ4EIEEIX. BificX s
VU AHIEEEET D 4,

CQ21: HPP IZHB W TITH B 72 7 4 1o —CIR A HELE S 5 0,

[HE4E]
HPP IZIB W TIZ SR 22 7 4 o — iRt s o, R 7 L— R 1 =7 A L~UL 0)

[ fizsin]

HPP IZBWTCIXl D& A > NEEMR RSO OIZH i OBFE, FHIBEZ k9 47, #RSRLIL
ENTICE-T-FFE, AWELBET 20080 M THY ., LITLITNEBEREROMEENMLEL 2D,
W, R ANLEE S DA, BEAEFI TIIMOwE b UE T 5, BEEMO HPP TlX, = A VEEEAR
EPWOHHBIEZ RO A5G L H D, X BREICB VT, HE OWD - BEFEOIEK % R
DD, KNHEDBFEERC R EIME MG ST WD 48, FE L L CITHEREDEH N L & 72
5, PAEEfARE L ®HEBRICLY, BEE ThH-oTH, KAHRICKHBI NS £ T3tz Al
KBNZIRAFT D, FLok FWIMA I Uik, HFERMEOEIE, BEREOES, RELR~OKE
JEOK TREzZHE L TRNEEREOEEN 2 IND, FNETIL, HPP IZK3 5/ &F bt D
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MIFPRBREH & 72> TV D,
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MTEL64DHIH 24T, EITHEOMEILRB A 6N, o, 6 BITKRFBFILEAE, /D
RN =T 2o T2 2 24 SRR PR SRR & #4858 T O R SRR 2 5890 72,
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B, AIEE MR EX AT 5, —F, BSMNERRA TlX, SpOE=4—, BT L
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(50~99) Tdh -7z, K 48% ACH /NEICHEIRKF OISR (LICERESE) BALI
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BlbEEI, 32 ZIZWOEEZROI 59, DR, KETEE, BROBEIROES S H -7,
25 412 OSA Zi8 7=, OSA fEHoOFJefEiX 0.8 [FI/Kf (FiFH : 0~28.5), HARXPEMENENL 5
$01% 0.8 [A1/BF (0~6.2) . apnea—hypopnea index (AHI) X 6.5 [Al/FF (0~33.5) TH -7,
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CQ6 FAZEMEREIRRHERER (25 U CIHR BB R KREITA A 2
LR PAEMMEIRRETRIC Y L COFREBNBERIFIEZIRR TS (20)

HE R AOE (ACH) M3 (2 PAZEMERENRFEERE (OSA) 1ZE < A bi, 50%LL Lok
FZAPFL TV D L REINTND 19, OEGE, Bl P IRBOBIER. HEROKT A
R L E 2 5TV 5, IR #5051 (non-invasive positive pressure ventilation:
NPPV) & LT, ZEIZ continuous positive airway pressure (CPAP) & bilevel positive
airway pressure (BiPAP)3Mdi i & CTu 5 61,

30 4 ® ACH B (PRMEFH : 6.6 1%) 1BV CTHRAZIMEIRFRA & (MR FH R B AL
1T . 17 ZADEERMEL Ll S - 62, 13 44728 nasal CPAP %, 3407 7 / A NREHk
i, 1 2N A AT L7c, £ OfER, MERBEE R &HAE) - TERE, PAZEMED A
v MR UEE LT,

45 40 ACH B¥E (CEAFE - 3.9 5% ICBWTARY YA/ 7T 7 14— (PSG) THEl
SHU. 25 £ DSPHIEVEREIR R BEREL & 2 S 7z 59, £ O, 9441238\ T nasal CPAP 73
Thodv, FPRFEE. REEfEE. SpO2 OUGEN b7,

4340 ACH B3 (CEXFHE : 3.95%) ICB W T, MEIRKRAE (414 : 5 A HEIRFR AT
24 :PSG) MEINTZ 60, 434DTE, 7T /A FREkRELT 64). 77 /A4 R
T (944) . IAAELFT (64 TN, 5 A KILBHFLIBIENT) 23 MEARRR A FITIC FE i <
NTWz, 24 412 OSA BTz, 77 /A4 NEtkfg et T 1 EiE OSA (apnea—
hypopnea index (AHI) 10LPLE) 1ZWedro7z, CPAP #iifT L7z 2 41342/ SpO2
DBEZBOT-, OSA ZFRORMNoTeh, MBI ZFR 072 1 AIZB W T, CPAP 237
DI, BEERDT,

74 u—o 30 4O ACH B4 (PRIEFE : 3.0 ) O, MlERK Fikid 5 5
ATk LT NPPV 3 if 7 S 4172 69, 3 4413 E5GE Tt & &K PSG DR T LN FRE L
T, I 14121 CPAP %, ZDOfthod 4 4121% BiPAP (2 X 2 K MfiBh 21T -7, =D
fEd, AHI R Sp02 DX FAkE LTz, I HIT, FinD3iE, £ T OBREDL
=NV d W e

LIEX Y ACH #54 T NIPPV O A it LTOEFBITZ < 13y, ERRo Xk oI
HIMEDRRE SN TWDHT=8, OSA DIRFIED—>2 & LTRET S,
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77 A RRRBDIERPFEZBEL TWHHEREEZ LN TWD D, 77 /A Rk b
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