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Diagnostic imaging in the Congenital and
developmental disorders: before and after
advancement of molecular genetics

Shigeru Ehara

In this review, a general approach to the congenital and
genetic disorders is presented. Differentiation between de-
formation and malformation is practically important to tri-
age congenial or developmental abnormalities. The disease
distribution along arterial supply or sclerotome is more sug-
gestive of developmental or acquired disorder, either in utero
or in early infancy. Newly developed genetic analysis of bone
dysplasia is an important subject, and this review focuses
on collagen abnormalities, systemic disorders associated with
neoplasms and receptor disorders. Owing to the progress of
molecular genetics and gene therapy, the approach to heredi-
tary conditions will dramatically change. Although most of
these diseases are relatively uncommon, the role of diagnostic
radiologist may become more important for early institution
of treatment planning and estimating prognosis.
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REDOFRMIEE L, ETRICEDERIRD LN L
WEICETEDOEREZIIRL THVENE Z LS 575,
EIIIETRICHFET 2WEZ ). i, Rk
JEBIEIEFT I, congenital dislocation of hip¥developmen-
tal dysplasia of hip (DDH) IZEt® S 7z, —J, B0
ERIAIMETH Y, ERLEREOFEIILMEL) 4 EHIT
v, — DLl EOREERRLREA N R BALIZHE - THA T
BPHRBERELEODTIIFATVAS LI ICBDLIS, =
D &) PEBILRIEER R EAARHOERRE N TL
5. BRWTIX, ThOE~OBIOT 70 —FO—i % {84
T5.

ERURE - RREBIEIFHED

FERMER - FEEE —HORBEMIZTA L 204
ROBEEZ D2 ) OIS, 72721, EEROMHEIIY
KTHhHH, H40ERBIILBHHTHS, b, ¥
B2 H S REDOHE AR DEHEORE D S FHRED
MEEF TSI SN TWVSA, multiple epiphyseal
dysplasiald 107 D {4212 9 i, achondroplasialdii#:2.6
J3iZ 1 4, osteogenesis imperfecta type 1E AT 1 755 T
75 2 J712 1 #, neurofibromatosis I1& A 13,000 ~4,000
(2161, GardnerfEfEFIZALNATIZ 1 BlE Vo 7RRET
HhH. TN LT, DT DITHERREOE D S F DS
FHETH 2 L LOTE R WREDTHEIEENICS WY,
L, INH?) BiZid, HgHTRTHENL S OIS
D, BATHRBZEEDM#EA GRS A5 TH 5.

REBRE TCOREBREOMALER

1. REBRETOWERSE

REREDRE ITNTHREFIERT A b DT %R
W, JEREFE A O S 1E, malformation, deformation, dis-
ruption® =22k & { M H SN A2, malformation|d#{ET
OEREIHET{, BERBTEGTITONIRETHS.
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Fig. 1 Arthrogryposis multiplex congenita (1-year-old boy). Proton density
weighted axial MR image of the hip reveals severe muscle atrophy of
the pelvic girdle.

ZRUZxF LT, deformation & (3G ISR X - Tl &
N7 Ths. BEHEIZZHETH LAY, malformation® X
I HRBRTFISIRELZDDE, EXKEBL% EI L BH
Nz L - Tl Ehizb oG EN D, T Ddeformation?
BRI, FOERINY — VIFELIZ & » THE D
D, H¥ASNAHDDH, HRMEABUE, FEHE LD
BEIE LTALNLKRENZNICETNA (Fig. 1). FEAGH
LTI OBIERA R E R ME L % 205, EOFfEekE
HiOREADHEE 2 5. BN O X9 2IEROMER
%, IRIEDdyskinesiaZe EHEROREE 5. £/, dis-
ruption (3564 E TOEFREET, MIKOEMATKE 257
Ho—2k %5, BESERHICEZ - BEE IR 25
fMiEkETHA, MRCHIBFERDORIC—B L2z &
DB HTRETH 5.

2. EHOMITEEIC L 2 HEER

MATREE LR BIAD A 7% &3, Hrd BRI
I b L, ZFRWEREOEHFHMELE 252 E0H
B, MRICTE o oM fpl e & = 5.

1) PR STR IMAE © e REFICHU L 2O RE L ET
DIz, FLIRIZ W LA RIS 2 - Z2HiR LI X 5
PLFEE M P EE B (DIC) 2SI ST W B, D%
T - BEBEEDORREIZ, BMEROMKEEIC L 5EIREG D
BENELOBETHY, RERPRBTOREREE LG
BImOER % K3 (Fig. 2). @EHEIIMENET, HBENES
MRS B, BEIKT LB OSE TSRO R
PEEEL S,

2)FHER - B TOBRND I =2 L—a v GRS
Pk B COMEEIR~DOH =2 L — 3 3 » 38RO P EE
PHREBL, HELRTILICI > THREREDRRE 25
ZEDBHBY. 1771, %L OB IAEINATEFE LEE
BEIZRLLILEIHTHLEEZLNT VA,

3. sclerotomellfit-> THH T 2H/E

EHI3ETH25H
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Fig. 2 Growth disturbance of the lower extremity
2 years after meningococcemia (4-year-old boy). AP
view of the lower leg shows irregularity and cup-
ping of the metaphyses around the knee.

B ATT B MR o 7R DS 1, MO RE
ERIBRICRE D BERBCTRE L 2hERTITo N2 L
#FE L TwAh, sclerotomellifio THAI$ A B IXMGTIZH
ST BF LRI T EHTES.

1) PUJE Dsclerotome | ift 9 TEHLFEF  thalidomide-induced
dysmeliaZ FIV 72#REFI2 X 1, sclerotomelZHE o 7256 DfF
kD23% = HgHE i, ZDFEANEERFEEIZ BV
THlHT 5. radial ray dysplasiald FEDC6, H5\Id%
TNz TCSDEEFEEIETH Y (Fig. 3), £ 7-tibial ray dys-
plasiald T DL4, BB WVizFNIZINZ TL3IDFEEFEILT
& 4 (Fig. 4).

2)melorheostosis . osteopoikilosis%?osteopathia striata & [
OB LHREIITHEINT V2D, sclerotomelZfEo> T
AT AR LORIROGHIETH Y, FE OS5I
HolEfaHhz 52 LH% v, osteopoikilosis®
osteopathia striata% & L 72 1) (mixed sclerosing bone
dysplasia), 22t HiHERLAL O BITE R desmoid D & 5 7
BREPMRRZE 2 Witk T % (Fig. 5). €054 & 1) acquired
postnatal sensory neuropathy D —JZRETlE e E R b
TWwah,

AP FREZORRE L BEEEOBME

1, EL&IC
Sprangeridfamily of bone dysplasia& LT, € DIJEZED
5, achondroplasiafff, spondyloepiphyseal dysplasia
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Fig. 3 Radial ray dysplasia(1-year-old girl). Mid
and distal shaft of the radius is deficient, and the
ulna is short and bowed. Thumb (not shown)is hy-
poplastic. This corresponds to the defect of the distal
6" cervical sclerotome.

congenita(SEDC) #, Kniest dysplasiafif,
metatropic dysplasiafif, asphyxiating thoracic
dysplasia (ATD) J& U short rib polydactyly syndrome
(SRPS)type I, Ellis-van Creveld syndrome J% UF
SRPS type II, Larsen syndrome }Z UFotopalatodigital
syndrome, diastrophic dysplasiafif (24373 L Tw»
b, DX RIRELEEHRA, S TES N
family of bone dysplasiaH{IZIEL Wb DD, T
EEEORRMSEOMERIE, FEVIREICZ
LABRICESL S5 2H2VAICHE. LI
EHRFORJIE—HTHY, FROLEVZS
ZIIZZL Wb DD B, T4 & HERBIE
DERR, WEDBDE S h 6, XMHRIZES
TERERZEAL D 53 FIT — B DRERR I B T U R
WFIPEBREDOFO L IlHolzb vz b,
BIRFRITIC X 2B IER O BGRILTESEIH
L, 19984 T 1 Hae Az, BIZVEEBAE
IZBWTH, REDHFRIEFDHAE GO IBIEOY
FEHAELTWAD, BFRBIZELTE, BRRFAHRET &
BT & DBEIZOWTONESED SR TWE. FER
AR F 12 h b B BIGT & BIRE L ORI DWW T,
BIFARIR R V£ >~ R 2 DF 7 F FPTH/PTHIP receptor
& metaphyseal chondrodysplasia(Jensen), Gsa gene &
pseudohypopara-thyroidism**McCune-Albright syndrome,
Cbfal &cleidocranial dysplasia, FGFR-3 & achondroplasia,
PHEX gene & X-linked hypophosphatemic rickets 7 & 75551
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Fig. 4 Tibial ray dyspla-
sia (8-month-old boy). Dis-
tal half of the tibia is defi-
cient, and the fibula is
hypertrophic. This corre-
sponds to the defect of the
4™ lumbar sclerotome.
Foot is dislocated medi-
ally, and only lateral 3
metatarsals are present.

Fig. 5 Melorheostosis
(14-year-old girl). Scle-
rotic foci in the capitate,
the lunate, the hamate,
and the middle and ring
fingers. Flexion contrac-
ture of the middle and
ring fingers is associ-
ated. The distribution of
the abnormality is the 7t
cervical sclerotome.

LENTwa,

AT, Thon)ba7 =47 OREHETICHED
EHHEEE, BEEMERELZRE) RERE, L7y —RE
WL TETMhDIZE D5,

2. A7 FLRBILLIBHERER
DIflas—sr oy

A5 —FURTFEHEET L THY, IhbiZy) v
BELTWALO ZOHOERE THFOEHE LWERE %
ETH, IBa7 3B el d 2 ERLRERTHY,

HARER S 614 H1%




Fig. 6 Osteogenesis imperfecta (15-year-old boy).
Recurrent fracture of the proximal femoral shaft after
healing of the midshaft fracture.

FORBIZE o THICEALEELZO/26Y. 1Ba7-F
Vit 2 AKDal BiE 1 KD iR, al i a—F
T 5 BETFHCOLIAITHEITEREBAELEICH Y, a2 BT T—
K3 2 BET29 7 etk EICHBCOLIA2TH S, £D
Ji 28 Dt FE Aosteogenesis imperfecta (O1) ThH 5.

OLIBDWEETIHEIC L 2 BIDLHE FHEL A THE
25— ORERFHRETHRETDH S (Fig. 6). BIET
iToldiE L A & F_TT, COL1A1%\ > LCOL1IA2D I
A5 -7 VRIEFOREIZLBZODTHH I EPALNT
Wh. PO TIREERCHAERMICHS 2R 72 ) BIE
{19 & 7 % congenita type & BEAESR CHTLE IR LUEFEAE T S tarda
type & (2535 L TV 7225, SillenceldBRAIEIR & BIEHEKIC
I UODRIZAFLTWE, 209 b, I EEERIC
PP E R B EERTH Y, T M B HAERICE LWVWE
BxtEo TWARELRWV LPEEMTHS. Zhbidny
Nbas—FroFhHR=mEI7 2EELTVDLT)
BEOLERIZIBIDEEZLNTWS, 1B -5 Vil
EFORELIMaS -7 ORE L OMEIONIBWT
1%, 2003 ICH AL SR TWAY,
2)type II collegenopathy

NE o5 —4 2 3BakE, B, Wi zHMlysa7
= UThY, FOBETIKENBILOEFTICIYER
BASERT. NI -7 2iE3EKD ol (I H R
5, —oO N Bag—4 5T 28505 5 £ (mutant
), ERO=ZEI Lty PEERIATIHIALT
(protem suicide). — X OMIBIZF-D—DZRENEL S
b, ZEILVEERTANMaT -7 P TRTIEFR

ERE 1341 H 25 H

Fig. 7 Spondyloepiphyseal
dysplasia congenita (13-
year-old boy). Sagittal T2-
weighted MR image shows
severe platyspondyly. Spinal
canal at C1-2 level is nar-
rowed, and bright signal in
the spinal cord is suggestive
of injury.

bOTHE SN AHERIZIBISBET, KRYDOIBIIEK 2
T b,

RAENR IS5 OBEFCOL2Al DEFEAT—F
YEHET AT I/ BRENORESHLMISINTBEY,
FOWEDIRE L OB THS. FELTICHRES
NTWLEEIZ, HERERIIIDIALYALRTH
D, 18a 7“’f/4?ﬁc‘_‘|ﬁl L, ZUTrhEiRaEnzbo
VY, ZRICK B AT —7 DI 2 dspondyloe-
piphyseal dysplasia congenita (SEDC ; achondrogenesis type
II, hypochondrogenesis# % ¥r) ¥ & Kniest-Stickler dysplasia
O (Kniest dysplasia, Stickler dysplasiaZs &) A¥& £ 5.

M3 HLSEDCIE, HiMRM, FHEIREERTHE, &R
%R, B TEIREOBLEIE, W TI3EHROR LR
PRTEEOLKAE TH Y (Fig. 7), Kniest dysplasiald b
BT RE, ~OVEIER, FHE TIPS ERTHER R M O
BURETE, B Clduefoil BIZEH, M TIIRBREHELE
MR B i iE (7 ~IVEIZER) (Fig. 8) % # 5. &R
SEDCIZHANITBRERTH D, —RINZCHRImITEV AR
1FEESEE 2 DA, SEDCOFF [3Kniest dysplasia=®Stick-
ler dysplasia £ V) (ZCHK ¥ IZITV
3)achondroplasia

achondroplasial3 8 DV EEIYE T, B#% TR
ke, KREILOPME, METIREVEE, BHETIEE
WHER, BRI, B TCIARBYROMIME, BEE
BR, FZORTEAL, M TIREVWERE & BREIRE
AW T& 5. achondroplasia family (Z {Zachondroplasia,
hypochondroplasia, thanatophoric dysplasia?*@ %.

achondroplasia family{324%) Il B2 5 — 5> &L ORHED
RIS N7zh%, ZDOFIEIZFGFR-3 (fibroblast growth factor
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Fig. 8 Kniest dysplasia (6-year-old boy). Dumbbell
shaped proximal tibia is characteristic of this dys-
plasia.

receptor-3) DEERERTHAZ LU LTS, 727
LIDBERFOREDPOSBEANELARBEIAHATSH 2.
achondroplasiald 2 b TH—R 7V —TTh Y, FHEDH
ERERTEORIAHHRA SN 59,
3. B KEDESMERE AN L B mEE
JEA55 R R RE & B TR SR8 DIRAE (LR 7 — BEDAERR
ez LTwa, 72k 2iE, neurofibromatosis type 1%
GardnerfEf%HE, MazabroudEMERE (RRHENES B & Bk
HBOMIEDEDE) R ENEFNTH B, TNLHIIMELD
BIZE DEENPEZEND b DHL R L BVOT, BED
FOLREMRELIY O HEIE, BERER L DM
EEFICSHIIBI 2L LRV, BETFORELIE
BOFEE L OMIIIBRL 20T NIE% 6 2w EI %
s, RPTHEETIEENTEEICR 2 Z LS h
5. EBZETS.
1)Neurofibromatosis (NF-I) : neurofibromatosis (3 38{\ 4" %
PAE - BEMRERED O % 2 BHEDEBEETH 5795, FOKLE
I E G PEDMAERIHERE & B2 kA5 % 5 1 8 (Fig. 9) &
PIAREDIEB R AL 2 EhE 5 N R TH S, NFL#EE
FIE17q11 21T HDER B BIEFTH A Z EDH SN T
Wb, ZOBEFINES ¥ 737 Idneurofibromin & T
TWwb. ZHIIGTPase activating protein (GAP) % jf 1AL &
THIEIZEY, HEBRIZTFEW TS brasy 757 DIEME
MR T, WL SLICBS L Twa, NF-IB % TIENFI
gene DR, UnE, MERERL LOEEOELIALN
I EFMOENT WS, 4HTIBIET & EHEHOMEHE
R HPRAFREDOREE & ORLEAFEICHRE S ND X912k
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Fig. 9 Neurofibromatosis 1(17-year-old boy). Coronal T2-
weighted MR image reveals masses of bright signal in all of the
nerve roots and the lateral aspect of the neck.

TETWAWD,
2)McCune-AlbrightfEBERE | Z NS B PERLHEE S BRI
fiE, B DBFRILAE, BEMREL ML TLHERET
» % (Fig. 10). ZHIGsZ ¥/ ZaF 7=y b D figesk
ZRIZEDIDEEZZOSNT WA, GsaDBRE AT DM
FAIXIL-6 2 @RI LT 5 Z &2 S BIRIUZES L Tw b
EHEESND. T72GsaDFHIZ & ) cAMPOFEAEDBEK %
I L Ce-fos AN L, #FMIZ & » THBEDOBME(LASETT
ALwbha, FKiELK) ¥ AFE DMEATRE X h
TWBA, RIS REMEHFS .
4. BRBLET2—DFEEBEA LTI T 29K
BRERETREEDOL LT 5 —DREIHE ST
2%, ZNEBEFOREIEI2OVTVE. Z0k) %
WIETORF LRV DV BRHL 75 —DREEI,
PTH/PTHrP5: 754 & metaphyseal chondrodysplasia Jensen <
Bloomstrand chondrodysplasia, Vitamin D receptor & vita-
min D dependent rickets type 17 EAZEIF ST b, 4
At 75 —EEORELE Z 5 TV /zpseudohypopara-
thyroidism, pseudopseudohypoparathyroidism (3Gseiit{n 1
WCBRELA T ) T4 27 (57 LRI AR ¢ BITTFSR
BoWME)HTHE I LBMOENT VS,
pseudohypoparathyroidism|Z 1%, Ellsworth-HowardZtE12
I U CcAMP® _E 5% 3K 72 L Albright hereditary osteodys-
trophy (AHO : Ji4R, A, 4EI84E) % kb 7% 1aKl (Fig.
11), AHOZPEDZWIbE, AHOD A Dpseudopseudo hypo-
parathyroidism® 3 BlA%% %, #0955, 1aMl &
pseudopseudohypoparathyroidism (Z[F]—ZRIZFEEL, &

HAERSRE Hel 4 615




Fig. 10 McCune-Albright syndrome (6-year-old girl with preco-
cious puberty). Coronal T1-weighted MR image demonstrates
low signal intensity lesions in the shaft of the bilateral femora
and right acetabulum. An expansive change is evident in the right
femoral shaft.

IZGsadME T LTWA, IbTIHETIE AV, Gsald B2 6
DOB/IZETIIHRE LB L1aR & 2595, K26 TiE
5531 & 1§12 pseudopseudohypoparathyroidism & L TAHO
DARIEHENL T L2k B, ZNhpaternal imprinting TH
%. GsafHOMETEA TN VT 14 v 7L OMEMENR
PTHLMIERLZ SN G.

%

Fig. 11 Albright hereditary osteodystrophy (33-year-old women
with pseudohypoparathyroidism). Short stature and obesity is
evident on this lateral view of the thoracolumbar vertebrae.
Spondylotic change is associated.

BHW I

BEFZHIEDERBEDLD LR Y, BIERORME
BAOBRICHES, W{EBHIENOAI)—=vTL
LTOEENZEbAD E LTWA, F@nTIERENTH
NBHEIhbE, ERHLBHOBEREHIZLAENICS
WLTL 5. BRAREROEEIMEV-OZDERIIMO
TEEMEB IS TRE TS A5, BRHFEEIZDOVT
DEZFOREIZEDLS I L LTS, FhE &I
WZWEDREL TEbAH) ELTVAS.
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