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Skeletal dysplasia is a group of skeletal disorders affecting the epiphysis, metaphysis,
or diaphysis of bones, resulting in abnormalities in the size and shape of different segment of
bones. Some groups of skeletal dysplasia cause severe structural deformities and some of
them are fatal. Advance in ultrasound technology makes prenatal diagnosis of the skeletal
dysplasia possible as early as 14 weeks’ gestation, leading to a proper management care
plan. This article provides a review of skeletal dysplasia in the aspect of bone development, its

abnormality and the sonographic diagnosis of common skeletal dysplasia.
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Tsaifinann skeletal dysplasia Anvtias léiun
Thanatophoric dysplasia, achondrogenesis, achondro-
plasia WAz osteogenesis imperfecta

Wautllsafiinann skeletal dysplasia aan
duaaanguaiuniswensnilzafa lethal uaz non
lethal skeletal dysplasia lsafinvLLiaeigalungs lethal
skeletal dysplasia 1un Thanatophoric dysplasia
uazlsafiwuteasfqalungu non-lethal skeletal
dysplasia #un achondroplasia
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nIzANWAILINIANIeIES Mesoderm FalW
Ailadleia mesenchyme fiReax1lfsanmafuuwn
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1. Enchondral bone formation L{lunnsa514
NTTaN1lALg (long bone) IAENANTIATEUATEAE

1 2 1
A2DAUTAR AT ANTTINIZTI iU UENTUA LTI

Chula Med J
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nsegnénuenaean wianiuinmaasyreadudenidd
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potential mesenchymal stem cell” @ FafAanuanunsn
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nszgn uazitaaudaunansili hematopoietic stem
cell 2a3lanszgn danimeaen dalvnjresion
diaphysis ﬁ”la’w’m‘iryLﬂum:@nuﬁaLwiu?mmmuﬂmﬂ
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dauludou epiphyseal plate Aatispongy bone aulu
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Human disorders Gene mutation

Defects in Mesenchymal condensation

and related cell differentiation

Syndactyly HOXD-13
Waardenburg syndrome PAX-3
Greig syndrome GL13
Camptomelic dysplasia SOX9
Abnormal proliferation of maturation of
chondrocytes and osteoblasts
Achondroplasia FGFR3
Hypochondroplasia FGFR3
Thanatophoric dwarfism FGFR3
Cruzon syndrome FGFR2
Abnormal metabolism of collagen and
non collagenous proteins
Osteogenesis imperfecta types 1-4 COL1AT,
COL1A2
Achondrogenesis || COL2A2
Hypochondrodysgenesis COL2A1
Stickler syndrome COL2A1,
COL11A1,2
Diatrophic dysplasia DTDST

1. Bone morphogenic proteins Tt fignin
1%ifim mesenchymal condensation ‘e udauuy
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2. Transcription factors Hulalsdufipan
drdrylunizacupunsuaneanaatin tnaarsnsn
fiut3iind regulatory element 11 DNA promoter%w::
ﬁua‘lﬁﬁmmmnﬁjuu?@ﬁu&a gene transcription

NNINAEWUFIBA transcription factor deua
fmsnszgwiteduds gene adaliaLing vin i lduanan
fifaUnAreq gene TanaliAnlzn

3. Growth factors Auaneafinuiy platelet-
derived growth factor, insulin-like growth factor,
transforming growth factor-p (fusiu

Growth factor fadndtyiRinisyaiaiaseluns
fussiaruRaUnfvasnszgnldun fibroblast growth
factor %QLﬂuﬂziu polypeptide growth factors

Fibroblast growth factor nasaaauant
Uszinn Taevinanueinu cell surface receptor Safity
wangsaivwmifinouANeg)

N13NANERUEI8A fibroblast growth factor Lay
fibroblast growth factor receptor ﬁﬂ‘lﬁ'tﬁﬂndktiﬂﬁ
HanuusialUni ureas nefaniuus aanuansng
AuluseaziBanuNedne 114 achondroplasia WA
thanatophoric dysplasia ﬂmﬁ‘nmﬂﬁuﬂu fibroblast
growth factor receptor 3 (FGFR 3) Famsnaciidnmoy
wAsz Wy uazAsweln wiawaniuun (frontal
bossing)
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dysplasia WLFNHANYNFRININFasaT 90 uen1TNas
Tinsatiadeatnsanmizaslifemalsalungu skeletal
. 1 [~ AI all o v
dysplasia luszazneuasanarailuddinildenn ne
wudipangnsieaiesssinniessy 30-50 ©7
lun1rnaadadnazi i adnfeeessuy
N7EANIL UANAINNITATIAAIEARLIAENAITNDGIUAY
flapnsnn1gnsalasinlansanmaeiiiesa nAINte
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Tuszuunszgnle
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nslinsitiaduaonuinlnfvesssuunszgn
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iﬁ’é?mrfimqmiﬁu Ami® nasdszifiuaniuiialng
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5.1 N15152L8U long bones

5.1.1 nednAaINeTednsEan liun nezgn
femur, tibia-fibula, humerus, radius-uina W&aIAELIAL
AUnRveInInluwaza1EATe N13IAAINNENINTEGN
piuaMNIN (Femur length; FL) g daanssiniaua
IuﬂW?m%ﬂﬁlulﬁmmwﬁ@qmq@ﬁmamﬂmﬁﬁqlﬂ
N33 FL vinldlaenis scan Wlanwnszgneiuan
mmmuLmefJ’lﬁ%mwmqmnﬁqmLL@:ﬁﬁnwmx
ANNAT éﬁgﬂﬁ 1 anifinAnngnaatndanafumils
UgaBnfumitiannusnnfianantesnsgnisazii
anmouzadneglsn U Taglisniendauaes proximal
LAy distal epiphysis 34a=sin 18 FL finnndnaan
fusde Mo FL ssuudsnindidnenizlinaumnns

AL 2 azinlvidn FL ideendiaanuiiuase®
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mié’mmmmmwmmz@nmum%u%;u |
Ifun tibia, fibula, humerus, radius, ulna @143zl
31flulunisnsaand wid saanai ganegfianans
ol ustuwndmnsazldnmaganmusinliuazanu
ANNIATIBINTLGNUIUANAND WINWLLINANNRA
tnfesinglnaenamih ANTRBINNNITIAAINENINTEAN
mummn%u
Fi"nmmmomz@nﬁﬁﬁﬂdﬁ -2 standard deviation
dadEaUnE © mmmmqnizqnﬁﬁhndﬁ -4 standard
deviation ©® 114384 skeletal dysplasia yenanL]
PIERIUNNTATIRTAAINENIIBINTEANFUIINTNITIEIL
fuaruanadusauied (FLAC ratio) SefiAsIndd

S ANTRATIANL

0.16 Tun1e lethal skeletal dysplasia’
ANIAURRTRINTERNENRTaNTUANU I ALnFives
afuriu Wy nevanidednsaradanlunisduun
ngulsAldFInsaR 2

5.1.2 MIAQANHITIATAIUIUNTEANINHNNS
maglihifenisauidnaesnsznuiviwitelsl

5.1.3 TTAUTeY calcification lunszan lag
szl uaIn echogenicity 299NTEHNUATA NHOUE
acoustic shadow Tsaualspazfinisinnzaasiiuulies
n911n# 1w achondroplasia 1R echogenicity waz
acoustic shadow aAAY

5.1.4 anwouclAneraanszan flenateds

uleA 11 camptomelic dysplasia
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nsdadansiasnyingiredasinstansamsnluassimeaduidasanuige 899

5.1.5 NszaNWn dawueiatshaunlsn
osteogenesis imperfecta
5.2 madsziiuansuengaan

warelsalungu skeletal dysplasia ¥nwull
hypoplastic thorax $audaedainiilinfin nulmonary
hypoplasia W1linsnldamnsnlidinegls Anwous
gaansnanaafludainslssfuaue lumefigeded
skeletal dysplasia Tnensinsaulssialyld

5.2.1 Wusaunsannsnluasss (Thoracic
circumference) dnlutuadnaaed 1 lussunL Ly
four-chamber view 2839 1a

5.2.3 AINENITRINTINEN Fedaluuuinane
fin (sagittal view) AnARDMNITLI9AN

nrUszifiuaneuensansasouls 2 sadne
Fudetanlunednuunnguisaunsataldfameed 3
Wiy §neensasenil uausranylu camptomelic
dysplasia, achondrogenesis WAL osteoge:iesis
imperfecta congenita ¥38ANEMISIEUTALNTNEN
mm*?';uﬂmmzé’u {hypoplastic thorax) wu'lu thanato-
phoric dysplasis, short-rib polydactyly
5.3 Msdsziduanusmuziianasiin

5.3.1 nafitniRwiaramiall eratidieng
T2ALtY short-rib polydactyly wuiinify

5.3.2 miﬁﬂgﬂiﬁﬂﬁmﬁm v winn wu'lu

UN19ALI osteogenesis imperfecta

< o ] . i a a ia a
A15197 2. aqldnwosfiwuly skeletal dysplasia innsia3eyiAulaLe long bones NEmIn

|NHUE Short limb Thorax Clover-leaf Fractures
Thanatophoric dysplasia Micromelic Bell-shaped + -
Achondrogenesis Micromelic - - Rib
Achondroplasia Rhizomelic (a1alufin - - -
UnAaulasunafiann)
Osteogenesis imperfecta Varied Short, not narrowed - Multiple long

bones fractures
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AN 3. agtdnwuslinUnifiwulungy skeletal dysplasia fillansuznswaniiluiaiy ©
Long bones Thorax Clover-leaf Cleft lip Polydactyly

Asphyxiatng thoracic Normal or mildly Hypoplastic - + +

dysplasia shortened
Short-rib polydactyly Short-limb dysplasia Hypoplastic - - +
Camptomelic Bowing & short femur, Hypoplastic + + -

tibia

Diastrophic Micromelia, club feet, Hypoplastic - + -

dysplasia multiple joint flexion

“Hitchhiker thumb”

5.4 N9 HURNBUE AT HENSN ANNENIRFLING

Tnamsaag Anwouznziuandswe sravvng
2uININAN ANMUIZNTIN N33 frontal bossing T3
frann31szifiuaunaned ventricles 39luunalsAatany
i hydrocephalus 16 unalsaianmousAsyrAaudng
ANUNWIL 11U Clover-leaf skull wu'ly thanatophoric
dysplasia
6. Tiﬂ'ﬁl,ﬁmmn skeletal dysplasia

Tunnsdladelsad i nainauinlnfae
nszanfeunaan (1e1aazutenguizaeaniiy 2 ngu
Faenaisrlanilunisli AR nsuusinunasia
arsruazAsauAuartaslun1e LN IRUA NI IF

6.1 Lethal skeletal dysplasia Aia Tsalungx
skeletal dysplasia #ansnifulsriin ligunsoidan
sam 1§ T?ﬂ’luﬂ@juf‘hﬁuﬁ Thanatophoric dysplasia,
osteogenesis imperfecta type 2 Wa¥ 3, achondro-
genesis, short-rib polydactyly ({lusu

6.1.1.Thanatophoric dysplasia

\flu lethal skeletal dysplasia Viwuﬂﬂﬂﬁ'qm
lunasn  AesInnaTnataiug A uudesng o lu
fibroblast growth factor receptor 3 ol aanalinnaaioy
1849 long bones AmInF 2 dnwousiny T

v . ) d|
1. WIUANAUNIN (extreme micromelia) taah

2. nineniidiasoyiuls (hypoplastic thorax)

3. ArrevnnirunaUnivielniu tnsatany
anmusiaUn&lsun frontal bossing, clover-leaf skull,
hydrocephalus

o a do = PN - 4

mendlulsatlsdndeuntinluassivse lussas
I ufie wAnNs18914n1798aT3 R lUNN9N thanato-
phoric dysplasia type | auangfia 9 T *

o - o A o a [

@ﬂ‘lﬂ’mzqﬂG\T'J@W‘Llﬁ'lﬂﬂ@uLﬂﬂ\?ﬂ'ﬂNﬂQ\ﬂﬂLLﬂ

1. Extreme micromelia L‘T\igﬂﬁ 3 laemnnueg
184 long bones A1N41 -4 standard deviation

2. Hypoplastic thorax {aafianutuzngieani
wALuarduAdegLsraia (bell-shaped thorax) ﬁqgﬂﬁ 4
o o o q v a Y Py
Fadluan lvinm pulmonary hypoplasia \luamsui
all o % 1 =l M ¥ ar
Il liawnsoiidined iwainaen

3. Head abnormalities

3.1 Clover-leaf skull
Clover-leaf skull wu'lsasissunndenas

15 994 thanatophoric dysplasia ¥avua ' usgwu
Clover-leaf skull 398U extreme micromelia NNAAY
41931 zsia Thanatophoric dysplasia @ nasfiny
Clover-leaf skull fiaaueinisaan camptomelic dyspl=sia

4 A .
Taziinszan femur uas tibia MdukarInaNnn (extreme
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gﬂ‘n 3. LAANAN®TWE micromelia R1NATNIA

FL 16 26 un. HangAssss 30 &andk

bowing ) In&If upper extremities lufaUARNINIIN
1.2 1unv09AsEzdnTadY (macrocrania)
a1awLl hydrocephalus $auag nawLAsHeInfauiy
waundu a1analisesuanisasEndng homozygous
achondroplasia il thantophoric dysplasia FIuEIN
" i . d g
laanniszdRasaunia lunisniidu homozygous
achondrplasia aswuwauuiu heterozygous
achondroplasia
1.3 An®zdY ) 11U Frontal bossing
(‘Mﬁﬁmn‘[uun), saddle nose (3gNLLUW), hypertelorism
(A1)
4. 8148l polyhydramnios $ansaglsitlsennn
v 2 P a a0 qw
FAEAT 50 THANNANIANNINENNUALRALUNFN T
a | o v 1 < 9/(9)
ifanTnasanaana 11T linnen ldanuisanauls
Thanatophoric dysplasia kiNilu 2 Uszinm
TneuaniundnuzAssruaznazgnsuan laun 21
Thanatophoric dysplasia type1 HAnmuy
% d‘ g 7 % o/ 3
nazgnsiuandunazlAwe aaeyinsAni “elephone
receiver” ®* (fauanalugui 5) Inerlalfl clover-leaf skul

dnwutlu sporadic case

aa o a  a o v < <
nsadadensiasingdaaslasinszanaasmsenlunassimeaauidasanangs 901

gﬂﬂ 4. Sagittal scan W&m4 Hypoplastic thorax

aziuledn anteroposterior diameter

YBINIWNANWALNINEIUNBININ

Thanatophoric dysplasia type 2 wulddaandn
A = v i// (TO)
WuuwINABINENTasas 15 1a9viannm ¥ nsean femur
a o % = al o
NANBULAULAZAT UazATHENANKUE clover-leaf
skull LWNTIUWLANHUZNTNNENAALLL autosormal
recessive
ANz WANF 19T WUBY thanatophoric
dysplasia HNABIULL RARMNAMUIINITNAERUEG 1
fibroblast growth factor receptor 3 NUANFANNTW Y9484
wuuazddadeuaniulddamulnanisnsanianend

= 4‘ o I~ o (15)
INEN TNATHANHULYBN growth plate NUANFAINNY

o o .
g‘l_h'I 5. wamsanile “telephone receiver femur”
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902 Tlezsnil

uanaINNITATIAR It AR AIANT g aud
Fefieerunislinimiladeneuraenaas thanato-
phoric dysplasia Tnanisasalussivdatuana Tag
WeIN genomic DNA anagmInluTnA$ ANt
PCR W&2R99aM2233 restriction enzyme analysis WU91
thanatophoric dysplasia type | ﬁﬂ’l?ﬂ@'}ﬂﬁuifmm
FGFR3 i nucleotide fnumiad 742 Taa & cystine
i tyrosine

6.1.2 Achondrogenesis

ilun1ae lethal skeletal dysplasia finuniag
Wududyu 2 Tnewuldlszun 1:40,000 nrspaen
w2 19m @

1. Achondrogenesis type | ( Parenti-Fraccaro)
nuldFazas 20 Hn1renemanuLy autosomal recessive
Snmnuzfinulidl ossification 289 nzlnanuarnszgn
Fundai suuaud eunad o 7 uruandunnnuasd
m:@nﬁmﬁnumm%

2. Achondrogenesis type Il ( Langer-Saldino)
wuls¥esay 80 {lu sporadic case anwauzil n1san
a9%8d calcification 1a4nziuanuaznszgndundring
uarhinufinszanlasain

Tmﬁﬁmmnmmmaﬁuﬂu FGFR3 it
fiulu thanatophoric dysplasia uiAnluA iTuan
AU

S asaanuFauadudssnuigalu
{7m Achondrogenesis

1. Micromelia

2. Lack of vertebral calcification

3. Macrocranium WALWLNITAARNUAY calcifi-

cation 189nzIuanAsyluseAusg 4 fu

4. B AWLANHOUEARIENAINLAAN (Hydrops

fetalis) uAuAsauda Il ruainlaemss
AR Mg eAvIeiieiEe (soft
tissue redundancy) annasilazansznii

ar

[71h

as 4 a o
ngndUszing uazAe

Chula Med J

6.1.3. Osteogenesis Imperfecta

\flunae skeletal dysplasia Ainuiaaituiv
Wnanauiadnilunnsa¥e collagen type | (iad
INMINAERUGIBEN COLTAT uriaifli 4 tszim®
tszinn?idly lethal form Aedszinnd 2 uay 3

1. Osteogenesis Imperfecta type | Nanmoue
nrzanidsendreudrueanszgndeg lunoue
Unf m191efld W Aanwauznisdanealsauuy
autosomal dominant

v

2.0steogenesis Imperfecta type Il 30atiny
UagAINNIIATIAARWIALNANTGINauARaALTEIAIN
= | a = PN
RN UUuNdTHREU I TnTUAETIUWATIAYN e
wuinszgnlmzian wunsinaesnsegneaus AT
-l o ¥ ) ] =l o '
Huaurndunnn nesanduus Ay Hanwaiznistie
NBALIALLL autosomal recessive

Osteogenesis imperfecta type Il uuailu 3
wfimsiae 1fun lla, 1ib, llc

3. Osteogenesis Imperfecta type 11| An1110
A wazwudnfinszgniinludasarsen Hanwaiznisane
nanlIALLL autosomal recessive %39 autosomal
dominant

4. Osteogenesis Imperfecta type IV ueiin
dlal v All dl o alal ]
NANTULNTRaNge Wausniian1aiadusay

¥ 4 . b

aafuiananduld nawennsalisaraudneg

NN9IUARY osteogenesis imperfecta Nau
marsandaspduAIANlgeansori i ilasng
44 oo A
faae sinaraanylusion 2 seliaauguuseealsn
N gA TAENIIRTIANLNTZANIN, ANROUZATHER

- r N 4 o
wasuzlilegnnasiadanraand WA e gy,
ANBULAMNNUTAINTZANAAININLUNG, ANMRIENTN
d' a dl IS Y v

anfi i agduaznszgndlatall d nwauraa 1agnila

(beaded apperance) iiasaniinsinueanszandlasg

wanan &7

Tu osteogenesis imperfecta type Il a ﬁé’

v

FIENIUANJOULLIANTE 3 AL (Triad) AANNITATIANSE
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ARWAENANDGY TAun urudu nszaninuaed
Py a A P
UWazAINILTRINTEANAAAd Taeiadia Il b wulReanis
Aureanszgn femur InalAauiuvenszgnAaudng
Und waznisinzasnszgnwuiiiuunauiaingy
6.1.415ABU °]°lunz§u lethal skeletal dyspiasia
d ) al
Fanwuldenn 1y camptomelic (L19ML@”RY campo-
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