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Craniosynostosis are not uncommeon in Thailand.The most common anomaly is Crouzon syndrome and
the second most common is Apert syndrome. The incidence of these groups are not difference form
other part of the world. Gomplications of Craniosynostosis are increased intracranial pressure , severe
exophthalmos with ophthalmic complications and malocclusion. Timing of surgery are remain controversial;
Fronto-orbital advancement was accepted operation for many years, but Monobloc advancement are
not universal acception because of its complications and uncertain results. We have 39 cases of
Craniosynostosis admited in Chulalongkorn hospital between January 1985 to December 1995 , some
was nonoperated case and die from severe congenital anomalies in early life and some has been
treated and has good results.
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Definition’

Craniosynostosis %N18fun198 premature
fusion T84 cranial vault %38 cranial base
atalandanile viavonasatg usdusssngy fo -

1. isolated craniosynostosis # premature fusion gy
suture Uawry Ulévis Autosomal dominant W38
ursulnadu sporadic

Autosomal recessive
pattern

2. Craniofacial synostosis syndrome i premature
fusion 789 sutures WiaTBLWY $INAU midface
hypoplasia ~ @n®tULN morphology #nNazA&e
fuluasauadifeniu U syndrome JAudingg
WANIATDILIUT FINAQE

Craniofacial Growtnh
skull utivoanidu 2 & @s
1. Viscerocranium (Splanchnocranium) Wudu facial
skeleton
2. Neurocranium LHusuviaviu brain Usznausing
cranial vault LA roof az wall WAy cranial base
Fovimtidiu floor 2a9n3EInanATuy

Cranial bones 13311370 2 §7UAD
1. Intramembranous ossificaton
Badguasiaiuins edatuifaudl 2
28911569A338 193eanlUTaUqAINLYL radial
ﬁiﬂmmﬁﬂumﬂ cancerous bone 1y compact bone
\iinesweenluiy bone Sndunils azifin syndesmosis
¥ suture Aoamiun1sesadula istuluuua suture
FeUsznaudie Osteog MINfladuAndnfAnig
morphology 789 skull TudnBULLANATML ANEILHALY
suture fiRaUnf  pH19lIAmN Virchow's law
asunpanuAnUndly 2 fnwindu Tuaraduass
compensatory growth Liialuyiane direction Delashaw
LasAue(1989)° adunw
fiAnfumaaafiuade soil

growth pattern
1. Cranial vault bone #4A premature fusion
uia ariauand@Aduiaiiou single bone #i5 growth
potential ﬁ?’]
2. bone deposition ARTUATIIIN bone plate
1y 3nNdnu bone plate

3. suture ﬁuﬁaginﬁﬁu fused suture HHAT
A113n1194AA compensatory growth X1AA31 suture
fingvinseanly

4. suture BudiLifnsiaiy fused suture & bone

deposition NN#iANILYITAY

Abnormal morphology (Fig.1)

1. Scaphocephaly (Fig.2)

LAA9IN premature fusion 289 sagittal suture
niniu secondary 311 arrested hydrocephalus
TuLdniil§5un3vin early shunting 1y most common
isolated suture synostosis WAz ITNIU 80%
é’ﬁli’]‘gﬂ (prevalence rate) 1:4200(Toronto) - 1:8500
(South Africa)’ &unaiiiu non familial type arawulu
synostosis i1 Crouzon syndrome,
Carpenter’s syndrome AJdeianBuULLAUYI
\iinvanszey bitemporal dimension Haaniun

syndromatic

2. Brachycephaly - Bilateral Coronal
synostosis

ANHULNIIRINLUY WRSEITU |, vertex
DEABUNGIU anterior il mild degree exophthalmos
Tunthau lower face Apudaung

3. Plagiocephaly - Unilateral Coronal
synostosis (Fig.3)

U deformity AfldnuusAtAsAs i cranial
WAy facial deformities mmad’au‘[ﬂnjt.ﬁﬂmn unilateral
coronal synostosis Wuldraudnetias Az Fuiidud
anweuy flattening LAY recession M9GNU outer part
294 frontal bone , lateral eye brow Bﬂgx‘l‘ﬁu
ﬂmmgmdﬂmaﬁmﬁﬂu szﬁuTuugqn’hﬂﬂﬁLLaz
ADUNNY anterior 11899703 distortion 289 skull base
wiwndudnAddnsuzyundng (bossing) uar
dnazdl orbital dystopia
anfindulgTanlaifl coronal synostosis 1z Tufilae

anwiuz plagiocephaly

unilateral craniofacial microsomia L&Y muscular
torticollis  wuldrpudnetios Uszunm 185% w89
isolated synostosis wAndaNIANINTe dulnaidu
sporadic pattern
4.Trigonocephaly - Metopic synostosis
E\I’lLﬁﬂqd’JuIﬂfijﬁﬂﬁl’m Metopic synostosis
y9518a1aLlsecondary 910 cerebral aplasia %38
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Figure 1. Craniosynostosis of various sutures and the particular head shape associated with the diagnosis.

Scaphocephaly. Scaphocephaly.
Figure 2.
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Plagiocephaly. Plagiocephaly.

Figure 3.
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Kleebattschidel (cloverleaf) Kleebattschadel (cloverleaf) Trigonocephaly

Figure 4

Figure 5. Craniofacial dysostosis (Crouzon's syndrome)

Figure 6. Acrocephalosyndactyly (apert's syndrome)




Craniosynostosis

dysplasia Aaut19 uncommon wuluwmwazeINNI
IWANIDY (UsetU 75%)Aansaizaay anterior cranial
fossa ez forehead Lﬂugﬂmumﬁfﬂm FLHLHWTENIW
mapvtvanas (hypotelorism) (Fig.4)

5. Acrocephaly (Turricephaly) - Multiple
suture synostosis

\uwan1a1n untreated brachycephaly LAaa1N
bicoronal synostosis 3781U multiple sutures
synostosis

dnwusAswzidu vertical elongation 289
forehead - “Tower skull” deformity ShwuanEa Iz 1
syndrome @99 U Apert's syndrome , Crouzon
syndrome , Pfeiffer's syndrome (g

6. Oxycephaly - Multiple suture synostosis

Oxycephaly Lia31 “point head” AnBIEATHE
gouazifoeainlufiundy (retroverted forehead)
AHLUILAEITU nasal dorsum EEZAINNTNAINLLT
horizontal aAAY
suture ‘Sumﬁua (Fig.7)

7. Kleeblattschadel anomaly (Fig.4)

\dudnwaziamzassnsInandsweiifisysns
trilobed “cloverleaf” skull lagd bitemporal LLaE vertex
bulging # spectrum 989 synostosis ABUTINTN

1nil bicoronal synostosis 8L

Complex Deformities'?**%®°

anwruzitawzTunguil ud
Extensive sutural fusion

familial disease

Mendelian inheritance is the rule
special problem

Crouzon syndrome (Fig.5)
Fe9UASININLAY Frie denwald Tud) 1893 us

0. Crouzon WuauusnfiaduwattsaziBualull 1912

4§l characteristic A9 craniosynostosis L&z fog-like
faces (exorbitism&midface retrusion) # vary degree
gavrnfnUnfsnn lumefidutiosgeaitedeldlsias
wuﬂaaﬁqﬂunéju craniofacial synostosis syndrome
incidence a39quansn wsncluseidutionlailss
un193tady  David WU 14.9% ,
Calvarial deformities &2ulvieyLsifl regular pattern 289

Nancy series 13.4%

fusion
\adunaneurivnaeelaf calvarial deformities i
Faau dnwasfssriinutesfs Brachycephaly (52%)
&9 Trigonocephaly dunutfessnn sind hypoplasia
2849 anterior cranial fossa LAY deep sella turcica
cardinal sign 99 facial deformities A maxillary
hypoplasia  orbital cavity A 1&n adNLAlLY
‘jJ'}ﬂ‘i’lﬂa’]ﬁJ‘guLL‘Nﬁﬁ‘llmmLﬁﬂ chronic conjunctivitis,
Exposure keratitis , globe dislocation 16 8198 constrict

calvarial deformities # sutural

nasal airway ’B"’qm\ﬁwmaﬁmmi chronic respiratory
obstruction MsaURULTULUL class Il malocclusion,
relatively larged tongue ﬁﬂTﬁmﬂlﬁJ‘fﬁ'ﬁ! (distorted
speech) intelligence ﬁi’m'lwnjagﬂummﬁﬂﬂﬁ

Associated anomalies l@uf spinal Waz
skeleton abnomalities L1 spinal curvature ¥i38 spinal
subluxation 9117U vertebra aaay  NAMNAAUNADDS
elbow joint

Genetic pattern \{u Autosomal dominant

dnwauy facial deformities Huwrliinfimilou
Muluasauasufeaiu us skull pattern Aauding vary
mMIwALuzthunide asen fie mnneud lidyseI5
Tupsauaiuazfignidu 1 au  Tenagnaudallay
Jutlasuan (unlikely) wsilu generation #ialy
flamaduldmnfidssTaluasauada uasligniduuds
1 au lamagnaussluasifiuyssanm 50% mild form
a1alinudeRnUNA severe form 819 distress function
wae cosmetic Fuazsiavliinissnm

Apert syndrome (Fig.6)

seuadousnlae Apert ol 1906 85Uy
AnuzANNAAUARTA high brachycephaly iy
severe syndactily lngiflu bony fusion z8enszen
fihileathetion 3 fiafe 98 anaw wariiune wodu
DUALADIIBIINN Crouzon syndrome Cohen (1992)
wu 1:100,000 Tudszmnaialy  fgusenthannuuy
g9 9n3ed coronal suture synostosis UNNTIWE
hypertelorism Tuntindl hypoplasia Taaluntiiunna
Crouzon syndrome W)Gﬁi'l%a\i (antimongoloid slant)
f high arch . narrow palate 8198 cleft palate lagawiz
submucous cleft waz bifid uvula nsEuRwdULUY
class Il malocclusion Was anterior open bite Tu




86

Thai J Surg 1996 Vol 17 No 2

adolescent LAARINNATIWUNG 1Hla9an sebaceous
gland disorder sinatil mental retardation wagaulng
\Lﬂﬂ"ﬂﬂgumx‘l 1JulAsEAU dull average intelligence
sunnaseqdolaifaay Tuilegiu @aduduan primary
brain abnormality hydrocephalus wul#ise
nsléduanay tfipsanadnuiaunily conductive
defect

Associated anomalies Lfiun  syndactyly
apsilauaziinatheilan 3 i Aefihd dana wasilnng
11 osseous syndactyly if progressive synostosis
Wudnwurddufildusnain syndrome duq
associated anomalies 5uﬁ1ﬁLLﬁ skeleton anomalies,
progressive fusion 984 c-spine, Radio-ulna synostosis,
short humerous, visceral organs abnormalities,
polycystic kidneys, Urethral stricture, Esophageal
atresia, Cardiac anomalies, Tracheo-broncheal
anomalies

Genetic pattern & ulnalidu sporadic form
fENBALUY Autosomal dominant HaudNWuS
ﬁ’umqﬁmnﬁwﬂaaﬁmmim Tuefin fihednazfedin
ﬁ"’\nwi infant \iiaeani visceral organs abnormalities
waz infection flagtuiinisguainuiis daevhli
fi#nTusnatu

Aolyflfie Craniofacial Syndrome finulsivan

Pfeiffer syndrome

eeuiietl 1964 Tae Rudolf Pleiffer afuny
syndrome fifl craniosynostosis aufufifiac
witilvaid (short & broad thumb) 81adl patial
spoft tissue syndactily fifiauazifinsangoe
suswosenszInandssranlnaiuuuy Turricephaly
ANAnUnfzadluniind hypertelorism Wag
antimongoloid slant , mild exophthalmos , hypoplastic
maxilla WAz dental mal occlusion lagvialuaxdl normal
intelligence 13Ny increase intracranial pressure LAz
hydrocephalus

Associated anomalies ldur fiawiuaiiia
wwinlval (broad thumb and great toe)

Genetic pattern i Autosomal dominant
widulvaifluuuy sporadic pattern UI9TIEDIANY
e syndactyly

Saethre-Chotzen syndrome (Fig.7)
supsausniiied 1931 Ty Saethre uay
Chotzen (1932) Calvarial deformities &2ulwajifiu
WAz brachycephaly 3$78fu
hypertelorism , orbital dystopia Facial deformities

plagiocephaly

Taun hypoplastic maxilla , low frontal hair line , mild
ptosis WAz broad glabella 8133 blephalophimosis
nasal deformities L#ilii beaked nose , septal deviation
WAL bifid nasal tip , cleft palate Wat malocclusion
fulnaifiWannsUni luAsewy increase intracranial
pressure ANAALUNATIREE9 81aWL mild syndactily
\iu webbing fifiafl 2 uay 3

Genetic pattern 1{JuLUy Autosomal dominant
1§l vary expression 111 Iﬂﬂﬂ"’n\lﬂﬁauiﬁ’m 14 relatively
benign syndrome

Carpenter Syndrome

re91ulay Geoge Carpeﬁter Tud 1901
asurwdnyuziiu bizarre cranial and facial
appearance 32Ul soft tissue syndactily Taeiiauay
i1 Incidence wuldwaaum1s Cohen (1979) wu 27
T8 :

Calvarial deformities Rldwatsuuuduiy
fUNUYT8Y  synostosis uwrnazdigUdnedve
813(Scaphocephaly) wiwIALALEY JUT9ATY
wuvBufiwuldun Tower skull Waz Brachycephaly #
dnwuzraslundifilanizninnitdsss A
antimongoloid slant WhiRaraiuusian midine Wag
§i epicanthal fold U388 ptosis

Ear deformities 1#uf low set ears uac
preauricular fistulas Tonadl mental retardation g
lsifpBNU increase intracranial pressure i associated
anomalies %10 1¥U hypogonadism , omphalocele
serious cardiac anomalies WUUIZNNU 33% (Cohen)
limbs anomalies L% brachydactily , soft tissue
syndactily

Genetic pattern WJulluy Autosomal recessive
severe form 819AN8AN cardiac 79 cerebral problem
i mental retardation
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Cohen syndrome

sresuiad 1979 Taw Cohen i syndromatic
craniosynostosis i3] Frontonasal dysplasia $3s618
Calvarial deformities &ulviniifiu brachycephaly Facial
deformities 1Jusufidansuziawizann liud extreme
orbital hypertelorism WAz wide telecanthus faynning
(broad . bifid nose) 33NN midface hypoplasia UaL
class Ill malocclusio Associated anomalies # minor
degree aa9iiadle LAz long bones , mild degree 789
soft tissue syndactily finamaaLuy Autosomal dominant
An#l delayed development

Functional Consideration

1. Brain growth

brain volume TuiinUn@laifiu 3 wih ooy
1 9 Tuwtuedi cranial capacity {u 4 wih Wfis 01y 2
\ialfin premature fusion 784 cranial vault , cranial
base ua orbits fivsiaailagazilfiAn compensatory
growth ANANDBS Virchow egwlsfinn o1aiiin
restriction 84 brain growth L

2. Intracranial pressure

increase intracranial pressure L{utlyvnvian
fidgdy 38n19msrasneg &y indirect finding sign
finun1959R WU finger printing , beaten copper
appearance AaUTN late WA sensivity 289N1IATI
fundus TUANENAUSAB increase intracranial pressure

Folidaiau  jUsvzpenstlnandssznionisia
intracranial volume lisu13auanlddfinisan
intracranial volume Y38 intracranial pressure
gedunielsi  n1sesremdmdunsrinandsse
ﬁ\lﬁwaﬁﬁﬁgmﬁa direct measurement LA8N1519 epidural
pressure sensor ¥i38 lumbar puncture monitoring
Tawdaludrdndliiu 15 mmHg . Renier’ wudn
fthelalléiFun1sdnmn (untreated pt) 42% D9nguiid
sutural fusion 3NANAN 1 W uaL 14% wavnguid
single suture fusion {ANg¥NI1 15 mmHg

3. Hydrocephalus

anngaseqfelaingrdng Juldandteass
mmqﬁa communicating LAaT non communicating
types

communicating type 199910 obstruction
V3104 fourth ventricle Tammﬁmmn’[umju multiple
sutures synostosis 14U Kleeblatschadel anomaly
\#a31.5u generalized cranial base hypoplasia ¥ {¥iLfin
constriction 789 base of skull LA venous congestion
(Angle & Moore 1967) Giuseppe WATANIL, 19958
88u18 158 jugular foramen stenosis 1189370 chronic
tonsilar herniation %\‘lﬁﬂwﬂu Crouzon syndrome ‘ﬁﬁ
uanguiedivhldiin
hydrocephalus 910 venous congestiong

lambdoid synostosis

#75797 1 Normal cranial and brain growth during the first 20 years of life (From: Binkov SM, 1968)

Age Volume of Brain (cm?) Cranial Capacity(cm®)
Newborn 330 350
3 months 550 600
6 months 575 775
9 months 675 925
1 year 750 1000
2 years 900 1100
3 years 960 1225
4 years 1000 1300
6 years 1060 1350
9 years 1100 1400
12 years 1150 1450
20 years 1200 1500
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4. Mental retardation

risk 289N19L70 mental retardation g9ni
normal population tievanaunewatsyszng 1o
increase intracranial pressure, cerebral atrophy,
associated intracranial anomalies, hydrocephalus,
meningitis, prematurity Laz family history Taeialy
single suture fusion WutlPENI1 multiple suture anLiy
metopic synostosis Feoraivadeeiy forebrain
anomalies

incidence gaﬁqaﬁa Apert syndrome LL&ag
Kleeblatschadel anomaly

5. Visual abnormalities

Optic atrophy LAnRINN13H prolong increase
intracranial pressure, nerve compression ¥38QN
stretching untreated prolong Optic atrophy ¥ {#ifin
blindness 16

Optic atrophy uaz papilledema wuipslu
Crouzon syndrome, Apert syndrome, Acrocephaly LAz
Oxycephaly  wuilaslu Plagiocephaly uag
Trigonocephaly

Exophthalmos ¥1(#fia corneal exposure 1in
comeal abrasion 138 keratitis AMuun L Tusnafi severe
exophthalmos 813.ia herniation 789 orbit L&
Divergence 38 exotropia ®13.ina1n congenital
anomalies 984 extraoccular muscle

6. Upper airway impairment

iunag'x craniofacial synostosis syndrome #n
224 hypoplasia 799 midface #fla1avi1(#an nasal 38
pharyngeal space WaLiid chronic increase nasal
airway resistance Iﬂmaww@:ﬂm‘iumﬁu Crouzon
syndrome Laz Pfeiffer's syndrome Tuu19siainis
TUUIIUADIYIN tracheostomy

Craniofacial team and Assessment
N9 evaluation LA assessment FIFDIATIA
uazdszgaeusumsine lunngau Mduados
-Complete history and physical examination
-Radiologic examination 121 cephalometric study,
C.T.scan
-E.N.T. examination and hearing test
-Dental and Orthodontic assessment

-Psychiatric assessment

-Social assessment

-Neurological examination and development
-Opthalmic examination

Timing of surgery
Early Surgery (< 12 - 18 months)
-Strip Craniectomy
-Frontal bone advancement
-Cranial vault remodeling
-Monobloc (Craniofacial advancement)
-Uvulopalatopharyngoplasty for upper airway
obstruction
-Shunting surgery
Late Surgery (> 12 - 18 months)
-Le Fort lll advancement -
-Monobloc advancement
-Bipartition ostectomy
-Le Fort | , Il advancement
-Maxillary / Mandibular / Zygomatic surgery

M3UsLIHUHANIIINEN
Whitaker uazmmue (1987)"° @uaidus=ifiu
HAaN133NEN wazlidsunissensy ianldsuidunaiu
DENLWINAE
Category I No refinements or Surgical revisions
considered advisable or neccessary
Category Il  Soft tissue or lessor bone contouring
revisions were advisable : could be
done on an out patient basis or

maximum 2-day hospitalization
Category lll Major alternative osteotomies or bone
grafting procedure advisable, i.e.,.Orbital
repositioning, on lay bone grafts, Le
Fort LILIII

procedures were not as expensive as

advancement; these

the original operations
Category IV A major craniofacial procedure was
advisable , duplicating or exceeding

the original procedure
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Early Surgery Or Late Surgery

Tuilagiutisusidadouddauety 18 1Asu
\ioan Psychologic Was Social trauma uazlw linans
snwnii Tapawnzagebelungy unilateral uaz mild
to moderately form (Whitaker) 189310 skull 1&ind
flexibility golasiawizluidnluiiiu 2 9 (Roddi 1993)
sdaulungw Craniofacial syndrome gl extensive
pathologic involvement WAL midface hypoplasia
908 N19YHIFALULE9 early period WRlUGU
cosmetic correctiondolifiin wazdnazdoeriinig
Hdaund ladnluiiansenn (secondary operation)
firpudage™ Mc Carthy (1995) viw6ia isolated
craniosynostosis fiauang 18 Loy ﬂniﬁsﬂ.‘uﬂﬂ’m 363
518 (mean 8.1 m.o.) LLaﬂunﬁju craniofacial synostosis
syndromes 318 luitle 76 578 (mean 6.1 m.o) WU
Wan133Ne [ungw isolated synostosis aulval (87.5%)
agﬁu Category |-l &ungy craniosynostotic
syndrome l@nalsifitin & 36.8% fifadri secondary
operation uanmﬂﬁ post operative complication
ﬁgﬁﬂ,j,]13.14.15

1. Strip Craniectomy (Fig.8)

3uN9¥ Strip Craniectomy 3daus fou
A.A.1900 uazvhnsssegunsaeluanigaiadn
Tull 1920 fmanirdoudineusny 3 Weu  waNNTHNA
AT WiLAR artificial sutures WAz (Wil brain expansion
N3ANENABNIWLIN bone fusion NAULETNNBENTIALT)
Anwauy appearance MBVaINISHIARLNA Shillito WAL
Matson (1968) wuinfiifiee 52% #il# satisfactory
results URZIAWIENEH isolated sagittal synostosis
windudiléwawela Mc Carthy (1995) ¥Hns@ Strip
craniectomy 5 918 Tuseoziian 20 T waz 2 Tu 5 578
ﬁﬂoﬂ’]iﬂ’l‘iﬁhﬁﬂﬂ%\‘iﬁaad (secondary procedure)
Wawiily Strip craniectomy a9vleie sagittal split
1389 para sagittal split

2. Frontal bone advancement (Fig.9)

Tessier (1971) WuAuusnilauauuIANNAANT
mobilized &7 lower part 789 frontal bone 19¥NA
Wiatiauasnandumnti (horizontal advancement) aglH
bone graft Tuusau Tufitls Crouzon syndrome Waz
Apert syndrome uacldfunisududseinada
Tunasas el ldnafiadu Marchac (1978)16 14

modified 38 9Wdn lazmaila “floating forehead”
wialiansoudlaluuun vertical uas horizontal
Towlsigiosld bone graft 334 l§5un1seensy awnsa
wii 1z forehead deformities léi#inn (Fig.10)

Unilateral or Bilateral Frontal bone advance-
ment ?

#1130 Plagiocephaly ﬁﬁ@mmﬂﬁqm Tunga
isolated synostosis 11893103l vertical orbital dystopia,
nasal tip deviation W& facial asymmetry naull 1975
UUNHIAA Unilateral Fronto-orbital advancement
fanwuinlasunsaudily deformities 16# wazwui
deformities (Justosavde Fearshitosaedne
wuaAwAnd lisun1sneusulunaidannlauniai
K169 Bilateral Fronto-orbital advancement TusEn3ng
§) 1975-1986 Mc Carthy (1995) L@ua35n17 ULdN
parietal bone graft 81 reconstruction U312t forehead
Tauidpinasyif 1§ contour 289 forehead AndLfia
NIHIAALT LIRIMSU Metopic synostosis (Trigono-
cephaly) AwA5uad Marchac (1978) laamsilwiiin
greenstrict fracture U31300 midline a9 supraorbital
bar 324AUN19YN Frontal advancement Barry Way
AlE (1994)" 1auniIdn19W1FA supraorbital bar
expansion §%FuUNIufily deformities Tu Metopic
synostosis

3. Cranial vault remodeling / Frontocranial
remodeling

\{1u33n15676R intracranial approach #igBevi
calvarectomy 'luuu’;@i']mué”nh%u calvarium 7is®
panNNdALTEIUe  WiadnudaegUsIsUAhaN
TanaltTudunisfamdormunisdudnneluiuifiumie
rotationtfial# l#i1319284 frontocranial AuHaINS
nsHdaiTazBuaUindesninany  Jufusfisves
deformities MINIGAFILITE 15 Aesthetic result fifiann
uffl complication geuacdaevikIARIINAUTENING
plastic surgoen LA pediatric neurosurgeon
(Marchac,1985)"7 Munro (1977) \&upi3 radical
calvarectomy Trawida central strip Lﬁa preserve
sagittal sinus w“\ia correct Tuiun sagittal LAz vertical
Pursing WazAle (1987) L@upddnisam vertical high
Tauwmneila “parrel stave” osteotomy(Fig.10) Roberto
Roddi,1993 tausid “gore pattern” wnadaufly
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Acrocephaly(oxycephaly)

Saethre-Chotzen syndrome.

Saethre-Chotzen deformity.
Figure 7.

Under 3 months Over 3 months

Figure 8. Usual position of strip craniectomies for sagittal synostosis,
depending on the age of the patients.

Figure 9. Fronto-orbital advancement.
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Figure 10.

Figure 11. Barrel stave osteotomy. AB, Preoperative turricephaly deformity. The cranial vault (circumferential) is
removed and lowered (diagonal line). Calvarial quadrants are also removed to be remodeled. C, The
frontal bone (brow and orbital roof) is advanced to increase the anteroposterior dimension. The dura is
plicated and the quadrants are replaced with dural suspension sutures. D, Final appearance with reduction
of the vertical and increase in the anteroposterior dimensions of the cranial vault.
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A1397 2 a8f Craniosynostosis In Chulalongkorn Hospital 1985-1995

Crouzon syndrome
Pfeiffer syndrome
Apert syndrome
Cohen syndrome

Jackson-Weiss syndrome

Treatment
Operation

Shunt
Remodeling
Strip craniectomy

No treatment
Loss F.U. / 58160
Age at operation

Total cases 39
males 23
females 16

Diagnosis

Brachycephaly - bicoronal synostosis
Plagiocephaly - unilateral synostosis
Scaphocephaly - sagittal synostosis
microcephaly - multiple sutures
Craniosynostosis - non specific sutures

Clover leaf skull deformities

Fronto-orbital advancement
Fronto-orbital advancement + shunt

Le Fort lll osteotomy
Orbital translocation
Miscellaneous Mercellation
Augment rhinoplasty

< 18 months
> 18 months

—h

= = O b~ W 2 WwWw Wbk =2

N
—

_ N 4 N BN

B =2 OO =
~ N

deformities U318 temporo-parietal 11 scaphocephaly
fumatla “floating-forehead” 1849 Marchac Liiau 1o
deformities U31atu frontal area lapuustviviwidn
Tuidnenglaiiiu 1 9

4. Monobloc (Craniofacial advancement)

guidudoanifoviulisnanisindn  uaz
complication Aigafin fednefifiudg uazdndu
Tessier (1967) L@un350W1An single stage intracranial

fronto-facial advancement Lasuanidu 2 §ufs frontal
bone uax Le Fort Il complex Fuiflusiuruiiavas

Monobloc frontofacial advancement #9sia31 Ortiz-

Monasterio (1978) 1aUa35#1AR Monobloc Osteotomy

T@mz‘iau orbit waz midface aanuuiu unit a2 323

iU Frontal bone advancement (14 Crouzon deformities

wudna1Nisaud il midface hypoplasia

Talunanfiendu (Fig.12)
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Figure 12. Moniboc advancement (after Ortiz-Monasterio and assocites, 1978). A, Hypoplastic midface and orbitofrontal
region. B, Lines of osteotomy. Note that the Le Fort Ill segment also incorporates the roof of the orbits.
In addition, the frontal bone is remodeled in two segments. C, The three skeletal segments can be

advanced to varying degrees. D, Final position with bone grafts in position. Rigid skeletal fixation can also
be employed.

Figure 14.
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Figure 15.

Tessier (1993)" (fugizidusgefiein
Monobloc advancement LTu procedure &1M5U
n17uifle deformities #ifindn Le Fort Il agingifiauldls
agwlsimugsengdmiunmmindmiu liaasilu
Winengend 6 T uananlusefidfamguuse wu
severe airway obstruction , exorbitism ﬁﬁ permanent
corneal exposure LJufiu  Wolfe wazamuz (1993)%
laitfiudiaeAuisnissiia Monobloc advancement
Tael#auifiuiiniswiida Monobloc frontofacial
advancement fausf lAnaf (uA15wily deformities
‘[unaﬂ'u Crouzon syndrome L@z Apert syndrome WANH
complication g4 Lﬁmﬁ)’m‘ﬂtym retrofrontal dead space
uaz defect U31NQL cranial base fivifilanaiin
complication 13U hematoma, CSF. leakage Lag
infection Aaufege Jeffrey uaz Whitaker (1993)
ladiAudaufun1961dn one stage Monobloc
advancement W51z usnani lanalin complication
goua awydn Aesthetic result luaANFA1991N staging
forehead and midface (Le Fort lll) advancement

5. Facial bipartition

Tessier (1985) t@UaIdnN13WIGR vertical split
39U Monobloc advancement wiauif 1 telecanthus
LAY antimongoloid slant %GWUTu Aperts syndrome
Tunadgaii

6. Le Fort Il Osteotomy

unssnsiaiawd lodluvn midface retusion
Astnwulu syndromatic synostosis Tusw:l,lﬁﬂﬁ
YMN5HIFRlULI9 adolescent WA adult LiBvain
complication anmsEdndidaudiege uazinseinag
Anas facial growth development Mc Carthy LAY
Ay (1984, 1990) \wuadnsHdadsdanssansy
vilaTudnanesious 4 9 4uly iflaan Psychologic waz
Physiologic problem laglifluada midfacial
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development
7. Transcranial Orbital Translocation
Converse (1970) iJuauusniivinisindniiou
ORBITS uihiiiiu medial orbital translocation Litawi 2
hypertelorism Tu Cohen syndrome LAY vertical orbital
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translocation Wil orbital dystopiaalu plagiocephaly
8. Miscellaneous
_Le Fort | Osteotomy #nvi13auiy Le Fort Il
Osteotomy lauf laflaymn dental malocclusion
-Le Fort Il Osteotomy g msulusedl midface
hypoplasia Towdl Zygomatic projection Unf
-Zygomatic onlay bone grafts
-Shunt surgery for hydrocephalus
-Surgery for Upper airway obstruction
MSHNRA soft tissue release WiiBu lan1y
upper airway obstruction 171 uvulopalatopharyngo-
plasty, soft palatal split LR adenotonsilectomy
#UAANISN tracheostomy ¥aa early Le Fort I
advancement (Moore ,1993)

Conclusion
Craniosynostosis Lﬂun@:ﬂiﬂﬁﬂ“\aﬁmannmmn
uBHNIN ALA etiopathogenesis lavanmsfine

Tuauduildoin  §aedulnglidosidedin

Tsausnguwuiiaauazliaiuisausn incidence
wionsdnenean1ensTNWuS Ladaau  A5n19HdR
fna18351un195nen deformities LbuUURABINU B
mﬂﬁmmmuaﬁmamm 'Jﬁmmﬂmﬂﬁ’lwwam
Aethetic fifn usd complication gy Fespefiarsan
Wuseq mmmnmiﬂﬁvLuuwaamaaummuumm’[ﬁ
nmmu‘wmf_lﬁ‘uﬂwmmaﬁimnﬁmimewmm
dwfustnels adnlsAnmazifiuidaeengnisinde
fuualifufiagrilugaveny  ladifu 18 Loy
dasanidefivatuUsznns wu T¥nan1y Aesthetic
fisnilugiheunengs skull 1#ind flexibility g9 finde
LL@Vmss\hﬁm’luﬁwmﬂﬁaﬂﬁwmﬂmmmammw%ﬂ
uazdvaNza9ft I am\ﬂ.inmu Fofidipefiaseun
sRnadedamande Svangiios Aaaieedeann
associated anomalies (Ju factor ﬂ’lmy‘ﬂm'[ﬂ
PRIl masufigelinszaneife n1swHase
Tu‘m\ﬁmﬂuaﬂ fwasa facial growth 12U frontal sinus,
forehead projection, midface development n3nla 2%
nfnnluszszomaslitdaeuimnanilé
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