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ABSTRACT

Objectives

1. To study the etiology and pattern of the palatal fractures.

2. To compare the results between two modalities of treatment between wiring and IMF versus rigid
open reduction and internal fixation (ORIF) with miniplates and screws for the palatal fractures.

Patients and Methods : From the evidence of 218 patients whom were diagnosed as maxillary fracture
in Nakhonpathom hospital during 5 years from June 2005 - June 2010, twenty three consecutive cases of
palatal fractures were prospectively studied in two surgical treatment modalities. They were divided into 2
groups of 15 and 8 patients respectively. Patients in group 1 were operated by ORIF with microplate/miniplate
and screw technique, group 2 by wiring and IMF technique. Demographic characteristics including age, sex,
etiology, type of palatal fracture and associated facial bone injuries were recorded and presented in terms
of frequency and percentage. Parameters including operative time, intra-operative blood loss, postoperative
nasal packing, intubation, tracheostomy, IMF period, length of stay in the intensive care unit (ICU), hospital

length of stay, clinical follow - up and postoperative complications were compared among the groups using
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F-test for homogeneity of variance, t-test and chi-square.

Results : It was 21-30 age range, where majority of the patients confined to male proportion (86.96%)
in this series. Main etiology of injuries (91.31%) were road traffic accidents ; of these 65.21% were motorcycle
accidents following by car and truck 17.39% and 8.7% respectively; the rest 8.7%, the interpersonal violence
was the cause. All cases presenting with palatal fractures had associated injuries to various craniofacial
bones and involved many fracture patterns. Le Fort 2 was the most common fracture pattern in 60.87% and
fracture mandible 52.17%, while 34.78% belonged to panfacial fracture. The most frequent palatal
fracture classification was type 1 : sagittal in 82.6%, while type 2 : transverse and type 3: comminuted were
at 8.7% each. There were no significant differences among both groups regarding intraoperative blood loss,
postoperative nasal packing, tracheostomy, postoperative intubation period (except at first day), ICU stay,
hospital stay and malocclusion or fracture instability. The operative time in the first group was significantly
longer than in the second group, whereas the IMF period, incidence of midfacial retrusion, TMJ ankylosis and
type-C tympanogram were significantly higher in the second group than in the first group.

Conclusions : In high-velocity impact injuries, the palatal fractures usually has severe associated
skull and facial bone injuries. The key elements in our treatment plan consist of multidisciplinary team

approach, well demonstration of the entire fracture sites, rigid stabilization of the buttresses including the

palatal vault and reduced length of IMF duration.

Key words : palatal fracture, wiring, IMF, internal fixation
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Fracture instability 1(6.67) 0 (0) 0.455
Midfacial retrusion 0 (0) 3 (37.5) 0.011
TMJ ankylosis 0 (0) 4 (50.0) 0.003
Type-C tympanogram 0 (0) 2 (25.0) 0.043

v dlﬂ 3| % o o R a
grhenandusaazae aauiuwenlumedilaetngm
AaanauszaziiaInN1sinEfa lulsanenunalanugn
wansineiulussudnadilosriy aenguil szazinanues
nsdaiuldndsnisdndnludiloeis eengu  filo
ngud 1 daduuy 3 “Uaiauau 8 9e Gasar
53.33) @WITNIINN multiple comminuted facial frac-
tures augilasngun 2 ynaadaiuuy 6 D 8
“Uandf Selanuumansneiuacielite AT (B1919
44'
n7)
a o '3 o v 3|

AINNIIRRRINNAANTUINei gl 1T
srazian 3 09 24 heu lnudnlAnuuwansneiis
TunisiiaaasmuEalng lunis LW (malocclusion)
WA fracture instability WANLINRAIWANFA1SAUBENS
e Ay Twszifiuaasniaifia midfacial retrusion,
TMJ ankylosis WAZN199UAALNWL  type-C tympanogram
= = ° v \ ] .
TIW ANDNNITINVTNALNNIASUA9YIA  eustachian 11

gilaengud 2 (113197 8)

Case Reports
Hilaasnad 1
filananaeny 24 T sy ugiRmRsanszUzT

Ausaussyn ude WuRAfuAIIEFE HEIWATAN

(subarachnoid hemorrhage right frontal area Wae rupture
right globe) uazinszgnlundvinuanauiishe : an-
terior cranial floor, nasal bone, cribiform plate, crista
galli, severe comminuted deformed all wall of bilateral
orbits, right zygomatic arch, left mandible parasymphysis,
right Le Fort type 2 + 3 WAL paramedian sagittal fracture
of the palate (g‘ﬂ‘ﬁl 1A, 1B : CT 3-D maxillofacial,

axial view CT scan) lA5un1sendimmnu

1. d@R (IMF) A%t arch bars
2. iauua bicoronal incision Y11 ORIF bilateral
zygomaticofrontal (ZF) fractures WAL superior orbital
rm

3. 1iauka subciliary incision 711 ORIF bilateral
infra-orbital rim and manage orbital floor fracture L'ﬁl'a
Q¢ stabilize upper midface

4. \JauNa lower gingivobuccal incision 1
ORIF mandible fractures L‘Wlﬂ“ﬁfm stabilize lower face

5. 1WAlLHa extended upper gingivobuccal incision
uay deglove maxilla Lﬁ@iﬁLﬁuLL@:ﬁmm:@ﬂﬁmm
vertical buttresses Iﬁl,‘ﬁ'ﬁ‘ﬁl udauEnRae microplates

LAY NZIWIA 1.2 mm AANTTANIWAIULINTILAN
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angled mini-screwdriver

for palatal fracture
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(parasagittal splits palatal fracture) Slﬁvﬁﬁﬁﬁwﬁmm
naalneld Rowe disimpaction forceps (gﬁ‘ﬁl 2 A B)
WAIRLEALTINUUBLANIUR piriform aperture (pyriform
and canine buttress) A28l microplates WAY NgUUIA
1.2 mm

'UNAUTAY (palatal vault) ENEHNUNILEA
i@ELLN@ﬁaﬂmm@@ﬁmmmz palatal mucoperiosteal flap
L‘WINLEN WA991 ORIF palatal fracture gl miniplate
fixation WA NgIUIA 2.0 mm. Lﬁl‘ﬂ‘ﬁw maintain dental
arch %Qéﬁ'ﬁ’ﬂ‘lﬁﬂ@mmu “Nakhonpathom hospital
angled mini-screwdriver for palatal fracture” (gﬂ‘ﬁl
20) fludady ngfmmuunldaiieldls ngusion
manunld waana

wdsanntdudaty UNTTANLTIING zygomati-
comaxillary buttress (ZM) Wag pterygomaxillary buttress
amiulase $19904 midface 14 uTlAAD height,
width W% anterior projection éﬂ%ﬂmﬂﬁi' arch bars
wazn IMF 18uu 3 U wazannanw plain skull
film MASENAA 1 1R8N WUINN facial bone alignment
A (sUf 1D, 1E 1P wariinng veeeludulng

al

(U9 3)

a

b

51U 8 occlusion ndrda 3 Heuveiesedn |

firloeigned 2

frlagmneany 22 1 giluiluudidaaiineny
1auEafAANAdlLNFuAIIas maxillary sinus (g1
‘17‘; 4A) NU open fracture 18BN bilateral maxilla Way
oblique fracture right palate

NU6A  ORIF maxillary fractures WAL pyriform
and canine buttresses  AAgl microplates WY screws
1.2 mm (gﬂ'ﬁl 4B, 4C, 4D) me"mmx@mwmuﬁﬁﬂ

o K

(splits palatal fracture) Mg lidng udaduiingu
'fmmz@ﬂﬁmma%‘ﬂﬂﬁmmmmumqmmmﬁ' A6
FIULBIAYN
frlaeseiflalldvin IMF wudn occlusion Und
ANHATN plain skull film YASENAR 3 ABY N midfacial
o

bone alignment A (gﬂw 4E, 4F, 4G) /¥ 24190

& Hy o < 4 o
mNmummmmmmz@ﬂmeuﬂmmmwm@mm

[ % v . ' .
ﬂummﬂixqﬂimmiumw skull film 911 water view
(g 4F)

Hiloasnay 3
dibaanweng 46 1 Use ugiiBivmsoausiau
Ausnussnn UAe MINAWL severe depressed fracture

%im bilateral Le Fort type 2 + 3, fracture right zygomatic
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arch ﬁmemmﬂwumz@ﬂﬁﬂmﬂm comminuted LAY
ﬁ%umz@mwmu uniivgannall (g'ﬂﬁl 5A, 5B,
5C) SldnFunsEnsngal

1. 1ilauka bicoronal incision M1 ORIF 284
bilateral zygomaticofrontal (ZF) L& right zygomatic arch
fractures AAEl miniplates kAL screws AUIA 1.1 LAY
1.2 mm (gﬂ‘ﬁ' 5E)

2. \iauua subciliary incision 911 ORIF bilateral

infra-orbital rim WAYAANNIL orbital floor MUANAE]

(gﬂﬁ' 5F)

3. \auka extended upper gingivobuccal incision

%1 ORIF 13904 maxillary buttresses WAz ?’Nﬂi:@ﬂ
% 3 Q‘I é( Y . .
wauduntiinaangllaulnsidon split calvarial
bone graft (317 5C, 5D, 5G, 5H) wwmnaiuiugiog
Tugi? eA, 68, 6C : Tuiflugilaamaany 52 T sz u
gUFRmaNowes lATuAUIMANEuaaNNIAINAIWNE
28990U39YN " UAR ANTEn U right orbit, maxilla
. N S

war palate a1aueld ldFunisiadn Freaulng

el split calvarial bone graft

Hiloasnad 4

wa

filananaeny 26 T sy ugriRmesonaimes
lafguiusnaus aseanunszgnuiiiniluiuy  bila-
teral Le Fort type 2 Nazgninautniin umiln para-
median sagittal (ﬂﬁ‘wﬁl 7A, 7B)

7MEFiA ORIF 289 maxillary fractures, pyriform
WAT canine buttresses AAgl microplates LAY screws

AUIA 1.2 mm LTALNAENUNI9aEANANATINAWLNN

Y1 ORIF nszgnunaunAvingae miniplates way

screws 218 2.0 mm ulaeseitda IMF 13dae arch
bar WU 3 UMY LATANNNIAARNMASENFAT 6
waw Filoedlase F19a09 midface W height, width
WAE anterior projection A Ansesiures T™ joint LAY

ms uiuldUng (317 8A, 88, 8C, 8D)

Hilaasan 5
filaenaeny 26 1 der ugiimwmssonewmeslas

TuiusnuIn ude neluanAsweny severe com-
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minuted deformed right frontal bone, frontal sinus i
AfumIEFAe NAdLAaYAN (subdural and subarachnoid

hemorrhage with brain laceration and rupture right globe)

|
=R o -

Tadasunnsisy 19 craniectomy and debridement
of right frontal and temporal bone ﬂﬁ‘z@ﬂiﬂﬂ‘fiﬁﬁm?ﬁﬂ
NAEALUUNAS fracture all walls of bilateral orbit,
bilateral Le Fort type 2 + 3, bilateral zygomatic arch,
fracture mandible symphysis waznsEHNLWATULNNGN
\utila paramedian sagittal (g‘iﬁ{ 9A, 9B: CT 3D
maxillofacial, gﬂ‘ﬁl 9C: axial view mandible CT scan)
fiAnFunstin A

1. Buanl " arch bars wAz¥ IMF

2. % ORIF bilateral orbital walls e $1alass
YD orbit {HIUNNUIALKALLA

3. iauna subciliary incision 11 ORIF bilateral
infra-orbital rim

4. WauNa lower gingivobuccal incision 711 ORIF
mandible fractures Al miniplates LAY screws AUIA
2.0 mm

5. lUAWNA extended upper gingivobuccal

incision WAAUEATY '9uY89 maxillary buttresses,

pyriform L&Y canine buttresses fingl microplates LAY
screws AWM 1.2 mm E\iﬁu‘lll’]ﬁi‘@\‘;lLLN@aﬂﬂj’]ﬂﬁlL‘Wﬂ’]uﬂ’m
¥ ORIF fufianszgninautlniivingas miniplates
WAz screws 2.0 mm WudnldE midfacial retrusion
(qUfl 9D, 9E, 9F) usdilaniinng uWuuLL posterior
crosshite Wa¥d fracture instability it right
zygomati-cofrontal (ZF) WAaY zygomaticomaxillary (ZM)
buttress ?ﬁ'qmmmuﬁ% reconstruction LAEINT99N bone
ortho-

graft fauAUAaaLNnglsy MuazAuRLANg

dontist
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gUiAn1snfanenszgnina L ninANUsauiy
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navinaesnszgnluntin 9 maxila lun1sAnmnATil
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winiuFeaar 1056 1w HAdnulndiAsaiunisAnm
Tugneuauiegg 80 Sanuegszudneiesas 8 f

2,3,4,7,8,9
20

NUAUANTBINITUIALRLNIANGLUFLIR
agnasiarar 91.31 (luawuililugiifivnainuamas
laFFeeay 6521 anTnuuFEesay 17.39 WAYAINIn
mmn%‘@am 8.7) Lﬂuﬁm'}ﬁmmfiﬂummu R
o A = Ay 9 1
NNYURMAATINTAU] TINLLNENTREAL 54° LAY 69.5
Tuseuil qwgresnsuaduiugiFmei
AALUNINUA  UINszunniaTuasiANEe

] Ul Y = o
wazguuss walilddifuaasalafinnsinaasnszgn

P \ = v = o o a
wanudNnieagnaagn  INaANAWiuN Park Las
Ock® wugndgilaeiles 1 978 aan 18 31e Adlunng
Wnaesnszgninaulnadneaes  uiunisAne
ATatinnsuanFeen:Tnandsseuaznisinaainsygn
TuntAInUsaN (associated fractures) AMIAINIUUIS
WUASTUATIEFD Na9FINsaeDadesay 69.57 WAzl
nszgnluniivingiin panfacial fracture fefeaz
34.78 'AUERIINIUNVBINTLAN maxilla AT mandible
VLJJLmefiNmnmmu%w] A Hendrickson Lae
ATUY’ WU associated fractures 1 Le Fort type 1 Tu
8mInFeeEaz 100, Le Fort type 2 uaz 3 ludmnniesas
55, mandible WL5REIAY 48, dental $8EAY 55 378NN
289 Park WAy Ock® Wil associated fractures 4 Le
Fort type 1 ludmanFaaaz 50, Le Fort type 2 TudmIn
Sasay 61, mandible Sasay 61, naso-orbito-ethmoid

Saaay 11, frontal fracture $peay 5.6

Tunnsneitluinulsaunsndeundscingm 54

o & 4 a o
nsAAIaNLNAWATULIN  UsaLinzTINwANWLN
WuH palatal plate partial exposure 3 918 F9l® remove
plate aanuasanl ‘aguiu 46 hau Andudns

faraz 20 T nsenwen] nuludnFesas 10"

wardeay 16.67° 9uluUIL9ULRY Chen wazAnLY'
ldnshs posterior palatal segments finel intermolar
wiring fixation Lﬁ’wamamﬁﬁyﬂﬁ hardware exposure
B3 o 1 v
wiriwuadToymiaanla 1 uieaesfilaaunee
e
anatanasnaluin
o . A = X
gulae 1 9elungui 1 299n19ANNN fracture
instability 18N zygomaticomaxillary buttress Waaann
nsNgnsiA right frontal bone aanliaslal unsnde
nfzAN WATAI3LI1928Y right zygomaticofrontal suture
16 sualdinaniuindnfaedn1s URWLLL  pos-
terior cross-bite
dile 3 selungud 2 § midfacial retrusion
uazluanuautd 1 meimnudalniaeeanis uiy
. . ‘é ] | dlill
WUL anterior open-bite @at1AziuNARINNTNE L8
1A5UNN95NEARERT  craniofacial suspension wire WA3
g shortening of the midfacial 14 vertical dimension
B . . . v | oAl
way UL e facial projection Hilag 2 snelunguin 2
=<~ . . . =l ' X
TN midfacial retrusion Han1sUany wiuluy yae
A 4 ye e 4
Waldfun1smeaa tympanometry Wil type C B9
W ANDY eustachian tube malfunction Suilumaan
facial fracture N lu1#5UN7 reduction Munny W'
lunnsAnegilonyia 2 nANUNUINERINT0S
AsiAnANRALNRYe9N1T LW (malocclusion) 14
WANANNAY Lie9annFesdnnis uiluuasiinfia dental
arch Iiidegudasausanzingn tladauandnaziin
malocclusion aseAavizall Asagiauiianainlu
A3AANNT LWL, n19iAanm 1i7en19Mn ORIF 8m3n
nafia TMJ ankylosis WudiafugUaangud 2 1n
1 L 1 -=l| ragllu = o o &
nin gihangui 1 dsngnisaliliaziiaag “uiug
Tnemaiuszaznalunisiane (IMF) waznagEuls
gilheadu T™ joint 159 wdsansnsndeluseeu
pinee] Hnnsuuin srzanzesnsta IMF 15 i
limited intermaxillary fixation 2-4 “Uan9f" viFauuzin

WiTaAulduu 23 “Uaflu anterior type waz an-
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terior and palatal type wazdlaRwliuiu 46 “Unniilu
closed reduction type Waz combined type® woilallAH
A13NANDNERIININAA TMJ ankylosis
N9TUIUNITIUNIINN fixation 28INTEQN ‘U
| Ao PP . . =
AN VYN Tunsoamilu multiple facial fractures &
4oL wauuzAvaInvany a7l TG fixation
AN ULUANIYN uareresluvtih’  wdnnisves
Hendrickson wazmmiy’ THiFuNNIzLAUNNTANN stabiliza-
tion of palatal vault ANNNTA0Y IMF LAY alveolar ridge
and buttress plating ¥3838N199829 Chen WATADLY
dniFusuandnuaziinnszgnainssinsinlidny nns
711 dental splinting N34 occlusion of bimaxilla gniiu
el a _ , o o3
NIUNN comminuted fracture mandible Wz 19N
a1n maxilla fixation Wu31AZyNlAdNEN9N
Tun13AnENATIN ANALLRINTZLINNIT reduc-
tion and fixation WFURUENGNN 1 AzENsuAIn
‘3184 facial bone fracture M 1NNTOAALAN stability
Tund anew wazduduli/lfazEusu fixation an
"MULUAINITN a9 lUNTEN ATNAYY reduction
midfacial buttresses linFan fudnuaziianszgnan
o . L Y X R =R .
n93IN39%N reduction and fixation UAARIEAFIT maxillary
fractures WA palatal fracture mAN@1AL HungL 30
$19ANNLTILTIURING vertical WAT horizontal but-
tresses 99NV curve structure of palate Wa¥ mandible
occlusion twEanriu
ANITUANTBIN9EAFTINTZANINATLLANIIN
£% v a % I3
ABNLTZNAUAIENITL TN TINANLINLNTENFIU 3
fRvaswautn Iiud gaumtiniiaresnwaiulin
(circumferential buttress across the palatal vault) 37U
YBUANNYBIAYN (circumferential buttress across the
alveolar ridge 78 pyriform) LLaT§Iu 'unti luse Ay
Le Fort type 1 99 4 buttresses (nasomaxillary and
zygomaticomaxillary) BATE1 1N1TRAALL TN F19An

wiauI9T895 IUNAIAS pterygomeaxillary buttress 16

' '
a

farBietant Suaruudausedieln® uazannnisdnm
Tuafeilnudndnlal 1mnsn $remanuudausineaus
frontozygomatic buttress ouda ey sualiiin bony
instability wazn1s uRuRAgURAR NN

1un3vn reduction and fixation FaIAA7UTN9T8Y
lunthguaelfldniunie uilwanaesdilon  uaztin
FeTu ‘aunszgn nizfirndell stabiized reduction’
Tnarnilafiana horizontal ua vertical buttresses A%
Aana “uitudse e aiususinginanAseeinlumi
UNAN AUTNNIEANNIINATY Lﬁ@ﬂmﬁummﬁmgﬂ

289 TUnINa facial elongation 199 retrusion

31l

L‘ﬂmmﬂﬁjﬂwqﬁﬁm&ﬁﬁmaﬁﬂm\miz@n
luuiihlaeiamzednsdeluiuiisedminressona
Tne m”ﬂLﬁmquﬂﬁmmmmﬁ@mm Wluusanszunn
ANHLTY LIAZTULT (high velocity impact forces) N
ualANAA Nt uaasnIsinueInszgnlum (com-
plex WAL comminuted facial fracture) aﬂ%\iﬁﬁm’mﬂi
\iA panfacial fracture $9NAL palatal fracture 3 Faths
lunistlseiiugilos nsAtiads N199NUEUNITALA
gilael PaBAAUANFLTuReURINTHAA AasiElunns
adt uazounwaNfuiunntesdaunemnnus
équﬁuﬁ@mwﬁé’mﬁluj Tntamedatunness m
uATUANTIN maxillofacial UAZAUANITNAANY F93
JarnnsinEndeusitau immedite  reconstruction)
AT auazun? o dew SuadnSTALANNGY
delayed reconstructions ﬂﬁimﬁmn?z@nlwﬁﬁﬁﬂm
Hunmsnualuniwaasmedlumiiniane (overal
dimension of treatment) l3{lauen "Ju%uﬂi‘t@ﬂsl‘]_mfb
(segmentalized approach of treatment) TneiANTanapa
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