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Congenital Craniofacial Abnormalities

Pattira Tantipasawasin D.D.S* Douglas P Sinn D.D.S** Ghali E. Ghali D.D.S, MD.***, Wichit Tharanon D.D.S****,
Sittichai Tantipasawasin D.D.S*****

Abstract
Congenital craniofacial abnormalities affect growth of the skull and face result in craniofacial deformities, limited
brain development, increase intracranial pressure and disturb blood brain circulation and also cerebrospinal fluid in the
brain. Most of these disorders are caused by craniosynostosis. The severity of the craniofacial deformities and brain
development depend on the age of onset, the number and location of the associated cranial sutures involvement.
The incidence rate was found between 1 to 2,100 and 1 to 2,500 of live birth around the world. They are classified
into 2 types: non-syndromic craniosynostosis and syndromic craniosynostosis. The most common non-syndromic
craniosynostosis are sagittal craniosynostosis (60%), unicoronal craniosynostosis (15-20%), bicoronal craniosynostosis
(5-10%), metopic craniosynostosis (15%) and lambdoid craniosynostosis (2%) The most common types of syndromic
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craniosynostosis are Muenke syndrome, Crouzon syndrome, Saethre-Chotzen syndrome, Pfeiffer syndrome and Apert
syndrome. Although craniosynostosis is a rare craniofacial deformity in Thailand. It leads to the disability and impairment

of the nervous system, intelligence, and learning ability. Early diagnosis and appropriate treatment are important to

reduce disability and improve the quality of life.

Keywords : congenital, craniofacial abnormalities, craniosynostosis, sagittal craniosynostosis, unicoronal craniosynos-

tosis, bicoronal craniosynostosis, metopic craniosynostosis, lambdoid craniosynostosis, Muenke syndrome, Crouzon
syndrome, Saethre-Chotzen syndrome, Pfeiffer syndrome, Apert syndrome
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Gene Inheritance Craniosynostosis Suture Major phenotypic
(Chromosome) syndrome (OMIM) fusion characteristics
FGFRI Autosomal Pfeiffer Coronal Mild craniofacial features, broad and
(8pl1.23) Dominant Syndrome deviated thumbs and big toes. syndactyly
(10 1600)
FGFR2 Autosomal Apert Syndrome Coronal. Midface hypoplasia. dilated cerebral ventricles.
(10g26.13) Dominant (101200) multisuture complex syndactyly in hands and feet
Autosomal Crouzon Multisuture Exorbitism, midface hypoplasia,
Dominant Syndrome coronal beaked nose, normal hands and feet
(123500) sagittal
Autosomal Pfeiffer Multisuture Broad thumbs and halluces, cloverleaf skull
Dominant Syndrome in severe cases, brain anomalies,
(10 1600) tracheal sleeve. fused elbows
FGFR3 Autosomal Muenke Coronal Specific amino acid substitution (p.Pro250Arg),
(4p16.3) Dominant Syndrome possible sensorineural hearing loss. mild
(602849) brachydactyly. cone-shaped epiphyses
Autosomal Jackson-Weiss Coronal Midface hypoplasia, webbed or
Dominant Syndrome fused second and third toes
(123150)
MSX2 Autosomal Boston Sagittal, coronal, No specific clinical feature. specific amino
(5q35.2) Dominant 1 i = acid substitutions p Prol48His. p.Prol48Leu
(604757)
TWISTT! Autosomal Saethre-Chotzen Coronal Hypertelorism, downslanting palpebral
(7p21.1) Dominant syndrome fissures. low frontal hairline. small
(10 14000y ears with prominent crus of the helix

)
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FulaTn®? AN 9

~ v . .
MNN 9 uamuMwaadyLhe Biateral coronal craniosynos-
tosis Tuninde (A) wumaigiivlaaaenzlnandsee

TULIN I 1RIINA T LARTININLUY WaZAINEESd
B) uwaninFenTanauivuaressasUszawlalsiug
(coronal suture) 2 ¢4

Lambdoid craniosynostosis

Lambdoid craniosynostosis ¥iNngfiinizIngdizan
nelwandswzuantnosd (lambdoid suture) #eUszan
szninglnandeadan (parietal bone) uaznzlrannenas
(occipital bone) [enfafiurauinnue WuqﬂQHWifﬁﬁaaﬁqm
Yrzmiosns 2 aNalRATEEMURIRILIIMANEN0Y A
flfin Lambdoid craniosynostosis uuwsuing guaznszgn
BEReEs S1ReIRuIsslszE AN RBEs TiFaNAnRW
roudinua agludumbimniduiund uazludunds
nzlnanuiinnn (frontal bone) nzlwandnadan (parietal
bone) waznzlnantinenasdunseiindang fnnsas
Aulaoaige ﬁummﬂ'umrﬁ]yu (prominence mastoid bulge)
anasdtzannuuatdn aniufszdsieadedmaes
A9y (trapezoid shape) SenAnnAnUnfvasAIwEiin
“mzfswedunaaien (Posterior plagiocephaly)™®®
soadszmuuantnasfiionfanuiontnun 8198379

e

anNgUEuMeRaRNAUM Iz AR RNz lnandswe g
LUBITULTWLALING L% N2 deformational plagiocephaly
7138 positional plagiocephaly
Deformational plagiocephaly / Positional plagiocephaly
Deformational phagiocephaly %38 Positional
plagiocephaly tunznzlnandsssuun Foldiierdo
AunzInglszauuanaoedioNfnfutouiniue
LLG]'Lﬁﬂﬁ]’mﬂ’ﬁijyu (mold) ﬂzlwaﬂﬁmmmmiﬂﬁé’@éau
W Meusananiudn 9 pg19daLio ot dnaIu1n @
MIRewn AN 9 999m13n mManlWl@sunIwans
wandsue Waswihnaueu viefmmaananuian
gaandnitens (torticolis) wulwmwamesnniweands
Tudnadin 3:1%° anuAadnfvesdsszuazlumingae
wu T8uA yuasnianduidmssuaunaiuinazindon
Tufremsin FenesduinouiuLus (ipsilateral occipital
flattening) WeTNENBEFUATIIINUULAW (contralateral
occipital bossing) ﬁﬂﬁﬁimﬁgﬂiwﬁmﬁaué’mmmu
(parallelogram shape) (ﬁﬂmwﬁl 10) MIRagUveIATYY
ginilusnIudacldsunaridautly awnsoudlald
femIlanaInnuien (helmet therapy) Tugevuduan
9991110 NIt AREnEINtUieas NI AdNTg
nsigiviavesnsinandswe MeunlyzUines
nelwanfsweifinUng

MWN 10 uansnao9Rt)e “Deformational phagiocephaly

138 Positional plagiocephaly” 27nn13uaunanuUA1uEe
i1 9 TuntnTe (A) SUnas (B) Lay ATWNesaInUna
819 (C) ‘141Lmzvﬁfﬂwmﬂé’m%mﬁﬁaﬂﬂi’hwﬁw Tnenae
futneLUn (ipsilateral occipital flattening) uavinenas
ANUTITYILAT
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Type of _— .
YPe : I'vpical characteristics

craniosynostosis

- Premature fusion of the sagittal suture

- Elongated head in the anterior-posterior and
Scaphocephaly shortened in the bilateral direction

- Frontal bossing is present

- Boys more frequently affected (3.5:1)

- Premature fusion of the coronal suture

- Forehead flattened on the affected side
Anterior - ngh supraorbital margins (Harlequin sign)

. - Forehead pushed forward on the

plagiocephaly

Posterior
plagiocephaly

unaffected side
- Nasal septum deviation towards the normal side
- More common in girls (2:1)
- Unilateral lambdoid synostosis
- Frontal and occipital bossing
- Ipsilateral ear and mastoid displaced downward
- Head shape from above may resemble a trapezoid

- Ipsilateral ear and forehead displaced anteriorly

Positional
plagiocephaly

- Parallelogram shape of the head
- Ipsilateral occipital flattening accompanied by
contralateral occipital bossing

- Male to female ratio 3:1

- Premature fusion of the metopic suture
- Occipital part is broad, forehead is narrow and

Trigonocephaly pointed

- Triangular shape of the head

- Hypotelorism

- Bilateral coronal synostosis

- Short skull

- Forehead and occipital part tlattened

Brachycephaly
direction

- Frontal bone prominent and elongated in vertical

- Hypertelorism
- Harlequin malformation of the orbits

A1519N 2 meé“ﬂwm:mﬂﬂﬁﬁﬂmm@ﬂ’mmamaaﬂi:awuﬂziwanﬁm:ﬁauﬁﬂﬁuﬁauﬁmm FHAGN 9

mMazsaslsrawnslnandssadonfnnunaninua
riadulasa (Syndromic craniosynostosis)
fthenzaeedsemunzlnandTseidenfniuion
fnvue tiadulasn snwuieddasiunainsestszau
nelvandswzidonfnnuianivuanaigsunie we
pgslafimumanInnuntugihefsesyszaungTnan
Arwzidanfniutowinnuaiesiuminfies Sinadex
ﬁmﬁudauﬁmmLﬁﬂ%yuﬁ'iaﬂﬂizmmaogmnzlwm (cra-
nial base) azdinasaniIAvlnvasluntndiunas
mldluridimwnaraaigiivlaneaninund (midface

hypoplasia) Feonansznudeszuumainmels (airway)
MINHWITDINIZTLANAT ARAIBNITINALIEnIEanAT8Y
naoAliansaNDY (cerebral veins) mmqumﬁuagjﬁ’u
Wannsrasnzivandsssuazanaiigndinn nzies
Uszaunzlnandsszdonfatiunonsimue siadulas
ﬁwuﬁaeﬁq@ Toun waadulasn (Muenke syndrome)
AgTIdulaIN (Crouzon syndrome) oiazlaidudulan
(Saethre-Chotzen syndrome) Twinasdulasu (Pfeiffer
syndrome) waziotiindulasn (Apert syndrome)®® @4
31971 3
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Syndrome Raised Airway Exorbitism Midface Hyper-  Operative intervention Hand involvement Other features
ICP compromise hypoplasia telorism
Apert ++ ++ ++ +++ ++ PVE then bipartition +++ Cleft, O5A,
Class I1I or LFII/III strabismus,
developmental delay
Crouzon ++ ++ ++ ++f+ - PVE +/- monobloc _ Cervical vertebral
Class III fusion
Pfeiffer +++ +++ 4 +++ +i= PVE +/- early Broad deviated Multi-level airway
Class I1I monobloc thumbs and toes anomalies, Chiari,
spinal anomalies
Muenke + - - - - PVE +/- FOR - Hearing loss, seizures
Saethre-Chotzen + - +f= +i= - PVE +/- FOR, FOR, +/-mild Ptosis, strabismus, ear
Often class I11 rarely midface anomaly
CFND - - - - +++ Hypertelorism - Wiry hair, nail
correction +/- anomalies, strabismus,
FOR +/- PVE cleft, CNS anomalies
TCF12 +/- - - - - PVE +/- FOR, FOR - Severe
turribrachycephaly
ERF ++ = + + + Late vault expansion = Behavioural issues,

Class III

hearing loss, Chiari,
language delays

CFND, craniofrontonasal dysplasia; FOR, fronto-orbital remodelling; ICP, intracranial pressure; LF, Le Fort fracture; OSA, obstructive sleep apnea; PVE,
posterior vault expansion. +, mild; ++, moderate; +++, severe; —, not present; +/—, sporadically.

A199N 3 uaavanwuenadinnaanulugienesoslszaunsinandswedonfanunoniinua 1ia

Fulan®’

wstaBwlasa (Muenke syndrome)

waadulnan T#unsefunemeiugnisaaiouan
Tuil 1997 g dudulasuiinulfvosfign Kesem
ANugN 111 10,000-30,000 Y84 3nAadEn>* 1Anan
nINAeRugI09E% c749C>G Tududiiufadenizeau
naigivlevavinlusuaias 3 (fibroblast growth
factor receptors 3: FGFR 3) wasuiilu p.Pro250Arg®
withinaulafida mananeiugiiadeaieiu (homologous
mutation) il FGFR 1 vinliAn Triiesaulasn (Pleiffer
syndrome) Lmzﬁwmiﬂmaﬁuﬁ;‘fﬁﬁﬁuﬁ FGFR 2 azvinlw
i tosndulasn (Apert syndrome)

wWaadulaan LAnaInnIINaIeRuIve I uAnUK
palalaa (autosomal dominant inheritance) 389814 FGFR 3
winudglATudnenanunaieiug Saear 20 uwnwne
(carriers) Tiwumainnizsoelszaunglnandswsidon
fanunowmnua®® nuINFNRBENUNIZIREUTTE IR
Tlsunaidondnturianiinun 1 @1 (unicoronal synostosis)
Joeaz 69 LAz 2 fu (bicoronal synostosis) Jaeas 8°
HUredinlrgnelnandswzazudnsaanyoiniizioy
Uszmulalouua Fanfiariunontimun 1 61w Aedwinn
LUuEUARAUNG saULUIINTZLaNANENGE AERINEW
Un@lvunyuaansiinnitung (relative contralateral frontal
bossmg) wﬂwﬂmmmwmmm (Anterior plagiocephaly)
famwi 11 ndiseedszmunslnandsselalaunadon
Aanutoutvua 2 v Aswraiinihannuunas win

(brachycephaly) “ananit e waadulasn denanud
9NMIAINA (strabismus) 32UULIzaNMIlEBuARANG
FUNWDY (low-frequency hearing impairment) NIz@N
Foflounstarinidondnii tnflowasvdaiihduniung
(brachydactyly) HNNATIVW LATAAUINITNNENDI NMTNA

4998182 HaNuaINIIIN (Seizures)

60,63

waEIEUUUsEENaI
‘ﬂlmmwuﬁﬂumiumwmﬂuﬂw‘[waﬂmwwmmwu

AN 11 uaasnwlundn (AB) dauaziia (CD) uaz
nzlnanfswe (EF) voiyte wiadulasn® siianiae
Urzmunzluanfseemus @ Nfanunaniuue
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a3pasdwlasa (Crouzon Syndrome)

ATTENTUlATH Qmﬁiﬁl’]HSL%UV]FDWNWNEJG}I’]H’IW%LLiﬂ
Ine Octave Crouzon ul) A.A. 1912 LARIINNINAIENKG
so98uanuvaalalan (inherited in an autosomal
dominant) 98981 FGFR 2 #38Linainnananenuguuy
De Novo (de novo mutations) Fodunnuaenula
meiugnasafiietiulva Tnsonufndulmaadldvao
UERRLEEREIR W‘uQﬁﬁmifﬁﬂlu@aﬁmﬁaﬂaw%mﬁﬂqﬂ
dlaongunn® azzesdulatn Gimuinfianadedosiu
mananeiuguasiin FGFR 3 Aidumis Ala391Glu ud
lfAnnaUaeutasiiuandrein denulsafimieing
(acanthosis nigricans) WAz =viiaines (hydrocephalus)™®>°
WuANNENIuanT 1 T 25,000 209 1IniAnddn filae
Funhuaznelnandsuegiuazning uaninnlanume
LUWEW (brachyturricephaly) FoinanTeelIzan
Talsunaidonfnnunouivun 2 §u (bicoronal synos-
tosis) TINAVTDITIITLVINNTEYNIURIILITIMIH DN
(anterior fontanelle) Taa91® Tundd N a1ENIIWEN
wigAulatios (midface hypoplasia) AMNENNKEVY
nelvanfsszuazmaauiu Huuoud 1 Lﬁlaamﬂmzaﬂ
9 n3IlnIUBINMIRsRUlagNAnSHeenIanITingans
(relative to maxillary hypoplasia) Twssagnian vielaguin
n3zUonNAdn TInAURATUn (exorbitism) UaENULNATW
thnfdnsoeTdoge dnwdl 12, 13

Al 12 uaasluniiasithe agrasiulasy (AB) uas
mwianmasaanfamefeainzivandsue (C.D) iflaog
27 §UeA” aanengy Turidimunasdnianmuiaio
Wulades 799919321319nI2@nAUnEIUIIY NN
(anterior fontanelle) Ja@a1n

uanNINAGINUTIMNEINANATHEINUrINEY (short-
ening of the anterior cranial base) Lia93 N unzInan
Avwenganiaaigiiiule amgannINsesdszaIun

gunelraniianAanunauinmua®®

Wi A3T09TUlATH
azduanufaUnfinieniugnisn uinudnseedszau
nzlnandssedinniadiiowsnanen uiaziision
YITMUMNIINENaT MIFANNTULTITRIANAATY
vosdaszfienuuandioiu Tadenilduogivtaonm
Anglnandswziiidondazan wazsedunTRmw
masgdulnvaanes fuiienanuiiengrosdulasy
FAvwzuazlurinindldesrund TUaudeguusennn Avwe
fiuiedelulaaied (clover leaf) Tuldfifanumue in
wan 3 uan®” wudthefianudulunzlnanfsszifini

Speaz 61 Mevainann 4 Lhaw”

i 13 uantlurinvesyilie azrosdulaia (AB) uas
mMuenTIgaaNaaseInzlranaTee (C,D) Lﬁamq
75 §UaT aanengs wihnnuay seeUszawnzlnan
Aswzlalaunaidanfniunentmun 2 dmu

istaelmdudulasa (Saethre-Chotzen Syndrome)

wotszlmdudulasa (SCS) Qﬂﬂmﬁm%mﬁhﬂ
Haakon Saethre Tul A.A. 193172 waz Fritz Chotzen Tud)
A.f. 19327° wuanugnludns 1 s 25,000-50,000
209N13NLAANTN™ LA INN1INa1eRuGIaIBuLARLIK
palalon (inherited in an autosomal dominant) TWIST
1757 gmiszlmdudulasy dnwusesdszaulalsuua
Fanfntunentmun 1 fu viewsouiu 2 fw iy
Aywruazlumndmmindaden nszuanmvie (hyper-
telorism) uaﬂmnf:awwﬂwwwﬂﬂ@ (deviated nasal

septum) WA (strabismus) Lwaulnd (cleft palate)
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firwuddonandansniduitniuneangnin (broad
or bifid laterally deviating) luydauialdn niksman
(ptosis) lawnduntadaunas (low frontal hairline)
nizgnanIstnsuwasivlevos ilidswadnninlng
(maxillary hypoplasia) LLa:ﬁyuﬁgm%aua@ﬁuaﬁmimwitﬁ
(incomplete simple syndactyly and brachydactyly)
FimnsvesanasinaiiaenunnIadlunaGen™
Famndl 14a, 14b

P
i 14a ugadlumin (AB) uaznelnandawy (C.D) 909
Jihe woiselndudulaiu (Saethre-Chotzen Syndrome)
81g 75 dand> nernnlunys (frontal blossing) n3zgn
nattnsuninAvlates soedszaiunzlvandaue
Talsunaidanfnfuionsmun 2 fu

Al 14b waadlumhassasdihe woslnduiulngy
wuluydzuiadn niksenan (ptosis) TennEuATLAR ot
mﬁh (low frontal hairline) n1zuan®1¥iNe (hypertelorism)
LAZAUNG (strabismus)

Tvhlasdulasa (Pfeiffer Syndrome)

Tllaidulasn Tdsunisefueanuueniadin
uazsaeideniull ae. 19647 wuglifnaolludna 1 de
100,000 B84MINAARTIN®™ Freiinainnisnaneiug

7898% FGFR 1 uny FGFR 2 %qﬁwﬁmmaﬁuﬁ:ﬁmiﬁu%au
(overlap) NRUINITNTINAUATTOITUIATN 2N
Fuwniiu agros-lnimes dulasn (Crouzon-Pfeiffer
syndrome) miﬂmaﬁuﬁ:ﬁwuﬂaﬂﬁqmﬁm%aaﬁu
mnmuﬁmmmmﬂu%mau (cysteine) Uuﬁﬂﬂﬁuﬁqﬂiiw
Teun Trp290Cys, Trp340Cys, Cys342Arg uaz
Ser351Cys wWnn1souvatewled Inlsdu Taws
(Tyrosine kinase)*® Trimasdulasn gninunnidu 3 ngu
(Type I-1) Taes Tawaw (Cohen) Tuil a.e. 1993 wail
Type | wumMananewugUuan FGFR 1 fihenguild
manegnInilsnfd Afswsuazlumiaselihesoslszam
Talsunatdandanudouimun 2 #1w (bicoronal synos-
tosis) AsszinmanluumnigiaaUnd uazfiannen
T mas o wiaflAsseuumn (brachyturricephaly)
Aliguuss Tumhdwnawiswadnniwnd (midface
hypoplasia).&nwmztanildlunissuunlail de #ida
muHdouazinnine uwazn1eesan (broad and deviated
thumbs and toes) ananuNIzgnunAuTandaiv udad
fyguazanumaninlumadeudng fawd 15

AN 15 uaasnnaaidtae Tuimesiulasn Type |
lurrinaTiwazene (AB) Asszuuw (brachyturricephaly)
mnSiEnzlnandase (C,D) uansnadenilaiouiivun
yov308tszaulalaung (coronal suture) 2 A% LAZNIN
e EF) wuilwslideuazd nheaznisesn
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Type Il Assedanwziiivian 3 uan aselulaanad
(cloverleaf skull) Lﬁﬂmuzauaﬁoﬁw (hydrocephalus)
lumidmnataaiyiosfiawialdnog1igunst (severe
midface hypoplasia) wazA9elLs (exorbitism) fannd 16
fohenguilindnadumelagasu Wamnmesszuy
Yazamnd AaNNUNNIaenaRTYILazAMNEINIIN
Tunadeuiuuse minerdaugeen

AN 16 uansnwesgiie Tuimedulasn Type |
Tunrinmsuaza1e (AB) @sszuun (brachyturricephaly)
A2991 1L (exorbitism) MnIinzlnandswe (C.D) wane

madendanauimunoiasyszaulalsuua (coronal
suture) 2 A% LaZELIIMAEENIN “copper beaten” &4
LEAITINIEANNAUIUTND AN TITL

Type Il MaadgLivlsaslunindiwnastoeaen
Juus9 liAnandiuszoinszgnluniiuazniine
guiuduuund 3 (Class I nwumudnmelagau
De T TE A TUW P nunzaAUlua D RN g
snndeeaz 80 AemnumdsssenaAaiminunsendiv
ReUndge wazdansunniamiaftnginazanuauns

80,81

Tum 3 Teuizuuse®® aenwd 17

AN 17 wansnwaasgie Twiwesdulasa Type i
anwouelurin (A,B) fauazi (C,D) wazmwiednzlvan
Avwe fiong 54 1w Aswefidnsociiuuan 3 uan
adnelulaaries (cloverleaf skull) fiafaunilouaziinnis
kazn1veen (broad and deviated thumbs and toes)

saBwlasa (Apert Syndrome)

LR IRTulnTn ﬂi’mgﬂ%\uwn‘mumammq
13T a.A. 1906 gufinmInianNgnYIzaim 1 de
100,000 iy 160,000 ¥IMIINLAARTN F1neLina
nMInaneRugresdwsnunaslalon (inherited in an
autosomal dominant) miﬂmaﬁuﬁfﬁwuﬂaﬂ‘ﬁ‘qmﬁ'm%m
Aumaunuivesninezluunmeiugnis FGFR 2 THun
Ser252Trp 3088z 66 uaz Pro253Arg Jaeaz 33 mela
msineusatewlrs Tnlsdu Taws (Tyrosine kinase)
¥ipg1afinann1Inaleiuguuy De Novo (de novo
mutations) %mﬂumimﬁammmmcﬁuﬁqmmﬁlﬁmfu
Tl Teorufstulwradldvasus vieagivama Tne
wugiananiingedudanaviowdfgniioangun®
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donalviinauiaUnfveInszgnuaznIzgnsane
nzlranfswe giunzinandsee Tuvih wazdasis loamny
otnvififianaziin adnerungrasiulnan wifiheasdiihde
waziuinTndaiy Muduneliuay Aswzaoediae
LaLVQ\l{G]G?I%I@iNﬁﬂﬁm%mﬂmmlﬁﬂﬁjﬁﬁ@ﬂﬂa wazdANe?
TuuwInti-nas &4 (brachyturricephaly) MlAdsweags
waznousuun Fuduwamusnanissdszaulaluua
L%auﬁ@ﬁudauﬁmum 2 @14 (bicoronal synostosis)
Tnamefisoatszamwnzlnanuanima (sagittal suture)
wWInTn (metopic suture) Lazga 431932 INNTEYNIUAT
USowaslon (anterior fontanelle) Tnfa9n® fon il 18

NN 18 waasmwAsselazlundn (AB) Hidauaziin
Wi (C,D) uazmwineSefvesieaiiindulaan fiong
10 dUen™’

Juhetatisndulasn wudanuAanfvesdauss
uazgaeInemeluanes (venticle) ﬁmiﬂﬁmﬁimﬁmmaﬂ
uazladuras (cerebrospinal fluid) n3afiaena®ns 11
wvselassENes Hwwalnny (ventriculomegaly) Saeas
40-90"% wugrAmasimuAnnIzANNFRluEND AN
99 (increased ICP) ¥aeny 45 uazananugidwiuiosas
83 ooy 5 T%%% lunihaasiteiariindulaiy
lUfidnwmeasil areaTUn (exorbitism) itaeain

masaivlavesnznannrianuazannasinauwisnia
ldnszuanediu duwalinszanaiinnudesiiaz
mm%mﬂlmﬁu n38U909A7 (palpebral fissure) L8e4
89819 (down-slanting) Wiogandunranizeeg
medial canthal ligaments g9 WATWUNTZUDNATHI
(hypertelorism)®® Tuwwiaiunatswunisadiulaves
n33tNIUBRasnIUNG (maxillary hypoplasia) &3ulev
gpnaninengs Aanwmeiduguan V wisonawy
ANMNAAUNATDUNATU L% LWAulrT (cleft palate)®®
inewl¥d 37he submucous cleft 38 bifid uvula Ta3peaz
75" szinumInasuNuengesIunin (anterior open
bite) Fliiunindansauiusuuila fdgwnies
mavelalunaieszduange saudilnasaynidn
uAy aufieiuiu dasdanadtulnssayndwniies uazan
manfimasuiueiad il wouidle Suivnalsain vty
melagn® fiaflefafidonfiniunigesdne (complex
symmetric syndactyly) Lﬂu@mmﬁﬁmwwmmﬂﬂm
ASATUIATN WUNRUINTI09Tz DU TEENNEN uAgamed
AnuEInluNIEeuI e AU IaiUaYueE gDt

88-90

WEaNe® % @yninn 19

nni 19 uaadluninvesithe Loideadulasu oy 10 T

WUNIxUaNAYN (hypertelorism) NI8UBIANLAENRIAY
(down-slanting palpebral fissure) Tuwﬁﬁmuﬂmmﬁﬁy
Wulmites (midface hypoplasia)

a1

nizseedszmunzlnandsuzfonfniunon
fvuauaiafndndvesnznandsszinutesiu
Yszindlng vinTadaseniaaigiivlesesnslvandqws
LazWamINITYIENaIuaETEUUUTEa il
naAaANAnUresATsLarlunil ANANITLAY

ANNUNWIDWBIITULLIza M aRTYnN uazANaIxNIInln
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