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Am dotey

HE T, FHIE, AN,

[HF vfw o] sl

w4, ol ey

ANt e AR g FFPEst e gt Aspdga o)l s 2 a}etay
MR XA Feietd g gt wA, A ga et s pstay

Hes- I

A Agel f=ws) By 4378 848 S0 st dhies T S4d7 Yuig

Hayes wileld, siEwe] wiggade a2 e EwE 2e)AF)e e Badd, wEql 9
oz AU FEme} FlEadag Alelo] 23 A1A o] NglE FHEAFc =4 s eAE vald 0
. SAHEAAE A BelAF7] e o] 48] dyed Tzl ulg Fashd, BEARE oA
ez Ae d7 gk wetd, d7aiEE 434 ohE elEe 154% (F 1102, of 4®)E Yaow

MR A 72 s idta] 2o Iy YAy Aaed isle oo 3 Hag oo,

1, wlEmolr FAAHNYZEA L] $2 ol ) vigne) 0 BZFL 16 443 9mm, YZL 16,513 SmmE L
o, «a} ojjme] @ ER2 14042 Omm, PH2 1572 4dmmedd. SAHHAA L 28 T Ja o
af-ﬁlﬂl SEDE 12342, 0mm, 9% 11,821, 5mmeen, o3} oj2)s2) e2®e 1] 441 6mm, 4F

+ 1L 1L immEs. SAHYAA g 2UMATFabe)2] Aol G} viewe] same 10 441, 8mm,
11%— 10.4+1. Tmm3l 2=, o=} ojajm2] $ 222 9 4+1 6mm, UF2 9.6+1.5mmed}.

2. 29ARTie] weke dFz 7] glYe|gen), o Foj2] $1AE lEw] #¥ Xol2] $)a] 9 Qihx|e]
FAbEbE . Shxql mEiwes ITYUHAFYE HE FoJo]Fuie] UMNAZe] g Mo} 5.5%
(6/108), E#Toiguist MAFTeIFH Abe] UMNATo A% 293 18, 5% (20/108), Al To] 3]s ¢
HAmA H2AT A7 74,19%(80/108) 2 713 wskeh, 7lehe] Az A4 8e)3 5 A Yg2e] 939
ik 24 qlgich, SUANGTein) HAeo] goa] ale]s] Azl g} oja)me) smme 3741 3
mm, #&L 3 9+1 dmmes oz} ojejee] sE®s 3 44 2mm, P22 3341 2mmach

3, pEdEE Alsesd zmolvbgrs 2AseAA $eMena) wel= dal vlelw £ 2®oa] 11,6438
mm, HFelH 11,013, 4mmy oy, o3} vjejMe] 9EX2S 10,842 2mm, YFRL 10,7124 mme e},
HelmW ol B89 7 Helu E3 FrRsi A Ale| o) AM N el ¢ ERM 7.1+, 9mmyeny,
HFA4 M 6,911, 6mmEc}.

WolET| SR flYe ks S AA, FTUAATH, DAl

d =

SAUARLEE veinjeA HEm HF s
°of fHgh= Fx:aAM FNIFT FHo Rxse
YHEF AA 71AEe] 1A Fas ¥4
o o¥R AL 25 R4 #reiez Fa
T FE2Ee HHA 7] A el o] R s
Hidttess Fog 22§ s SAYA
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e Feoghs fe] o Odlz JJu|es] FAE
7] sbEgal gl Abw ] S ghe)| o8] Fdhs|e]
HAE Fher o 252 7lFeoezl: IigE
S S HAfolef T wge)l wEdY, =
o] Fzx2| olfF o A7) motez T
FIE YA o ¥ 2YHATHE T4 ¢
A ARG (Williams$} Warwick, 1980°
Woodburne®Z} Burkel, 1988; #1<13  1996; Rosse
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2} Gaddum Rosse, 1997).

T SANZE Tk g 3E 9l 4§ e o
s A 4278 Aa2gF 9% g2 sE (orth
ognathic surgery)< YubElgl 4oz od
o) wlx=7r S7kEky o, 53] i"m E"@q
=2 19699 Obwegeserell 2]sf =hagl o F, =
w72 el egEube] R ARREHI .
ol2{ &t 4 HME F LeFort 1 WAghgo] 7
H elE «dz7)8 5gld wel LeFort 1, 11, 1
| Hchdra] Alsl=ln glow o]F LeFort T o3
&2 #3 d2790 dubHeln] Fa% o
Wyjog o851 gld,

LeFort | W& $gm§ ooz 3chs)
31 A5 (osteotome)F o] -B-&he] f]=wje} 7}
Zobrm Ate] AR EHAAE Pz o]
A gEm FEE RaAFedH, o A F $E
Ed 2] rlAlEe] &S P e] slg B2 A
oz <22 4o (Turveve} Fonseca, 1980). w}
ehr g e|alEE SEw B e F HE £
3} 2go] ghE= HALE FYP3 oF o] FE2
o] 8] BT g 2alE Hg e A
of Fofl $=w] At & Aol Ao 34
o, Iz $Ew AdckeAds 2ol
#Zol A= AU HALE &8 o8 FE
& obA s B Edl= 7o TR,

welr] dFAEL FFAlFelA g
A} F 7R F4% @4 S EAA FE
8t pesiiatd TAlE Fyskar, Ho2ie]
HefahA, A4 SAE g3abg vpE o]
A Breldle] $i= el o & ooFE eEEiedl 5
237 $]s] o] A8 A s

A

]

H

= S 2k

Az dodste o)) gap 2] 2} Tell A
g AGg8oz AT A o229 vpE
2l® (dry skull) 1543 (F=AF 110, =} 43)&
ez sgon =2E olE o= Xz}
2EZoR e HFilgoo Al Fe o
£ WA s Hee] HeH el E Hal
&l o}

@l dAgabEs driEAd g2 e
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Az AEE gy AleEgs g<staal o
2" U=} (Mitutoye Co. CD-15CP, Japan)2}
282 GPMAFS] U{ A (sliding caliper) & o] &
Bl o e AdE2E Aldatdd =W
AckgA], wejwzre J€wg Pl &R
A wglal G AA L] Fols} F& A S5
od.om (Figs, 1, 2), N3 AANH S03FF
w7z AHe, UMY 3=]EFt T2
2, SdAabaldlA gl Aw 2] F 2] kA2
Az & =y A3s1dd (Fig. 2).

e)tbel, ) HA e Hxapb= Hta} L7 o
v 2 SU0AATHE 3F AY Aope A
HAalel 1 HAAAE galslddd (Fig. 4).

Selm w2 At FlFEde] E 4
9l =} (nasal floor)®e] PG oz 37|
A2 o= A A $23=3F el
Hale] selultH g 7lBoz datsie] 29
A dma 2 sqlsbEe] FeolF #EASIT
o] | Hell A FN A AL g waje]ria]e] Az
E ASEdd. 2ol # e w A7) (prerygomaxil-
lary osteotome)S Fh=Ale 2l HA A 22

HAAMA S5 oA, Fxrh He SE6

Al2F HAslnal fjewe] AFAAHE 9w w
2] 71EF mAE|nA] FlEFes HalalH] o Abeled
o] A& A= el g FAlsig A A e el
A &sbed o (Fig, 3).

Thake] FHBA Alde] wE e EE, &

Fig. 1. Measurement of the height of ptervgomaxillary
junction (Mx ¢ maxilla, LPP ! lateral ptervgoid
plate, A  zygomatic arch),
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Fig. 2. Measurements of the width of ptervgomaxillary
junction (A), the size of greater palatine fora-
men (B), and the distance from the greater
palatine foramen to the posterior end of the
palatine bone (C) and the distance from the
greater palatine foramen to the outer region of
pterygomaxillary junction (D) (GPF : greater
palatine foramen, LPP ! lateral ptervgoid plate,

IF : incisive foramen).

Fig. 3. Measurement of the depth from the samttal
plane passing the outermost maxillary alveolar
arch to the outer region of the pteryvgomaxil-
lary jumction (Mx @ maxilla, P : palatal bone,
PM] : ptervgomaxillary junction).
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w3} 0 2% AZAZ Aolg W FHaY
.

=

= i
1. otEmdlM SIHFEHA=] defHF

ofglE A 2] S Dol Fal njgl =
Fefl 4 16,423 9mm, LFeH 16.5£3.8mm=
ASEda, o= ojzjw LB2&Ro FrgE A
S22 7loli= 14 9+2 Omm, YZ D7) 2= 74 2
a3 "ol 15.7+2. 4 mmy©} (Table 1, Fig.
1},

R AA ] £ F2 A o L EqEF
o 4 12,32 0mm, 2Fe|A 11.8+1 5mms o
o, oz elElw 2 2E FAsEA L =8 =
2 114t 1L 6mm, $F SAEAA2] =7 =
=+ 11,1+1. 3mm¥ =} (Table 1, Fig, 2),

SN A AL AEE s SUHAGT AL e] g
Hels JFA el 2 2Fola] 10.4+1.8 mm
(7.2~14.9), #1ZellA 10.4+1.7mm (7.4~
15.8)2 A&=9eny, oz} oje]eje)s sa=
A e AFHA Mg yria] A
= 0.4+1.6mm (6.6~12.5), $1=2] 72 96+
1.5mm (7.1~12,5)4} (Fig. 2), Fghup=baded A
A HE A A A2 Aol Al ojee 2 2
A 11,63, 8Bmm (4.0~24,5), 2lZsa] 11,0+
3.4mm (4.0~20.0)2 #H3xEqen, ofz} vjz]m
2] Zekwigm e 29 AAL H{E AAAA
Al 2EZA 10.8+2.2mm (6.0~ 14.9),

Table 1. Measurements of the wvertical distance and
width of the pterygomaxillary junction of
Korean dry =kulls,

Ttemns of Male ) Female B

measurement  piop, Left Right Left

pﬁf&hﬂ_ 16,4+ 3.9 16,5+ 3.8 14.9% 2.0 157+ 2.4
cillary (9.3~30.00 (10, 7~32.00 (10, 0~18,0) (11,5~20_0)
Junction

p";:"fﬁmﬂfa_ 12,3+ 2.0 11,8+ 1.5 114+ 1.6 11,1% 1.3
sillary (8.6~187) (9.0~15.1) (7.6~15.4) (8.3~13.0)

junction

mean+5 I, {minimum ~maximum}, unit © mm
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2l Ze|a] 10,742 4mm (6.7~15.3)4 =}

feln o) Ege] A} Hojpi Il dojgd
A Apol 2] HeEl AFAAEdAM HE wo]EE
o 71 Helv2 FAA ] A=E A F, AFA
AaelA FEAAZA] AelE 4 A #
sbite] HSaleick, wjziw AHFA|AHAM o F
% 2= o] Egs] A Hohd 2ux] HeEles
32,242 4 mm (26.5~38.5), AFAAHAAN 2
2% 89347 = Aeles 25.2+1.7T mm
(21.0~28,0)2M S2% 2|¥ wo|Ege] 73
Heojub& a G gfejAd A Alel2] AHele= 7.1
1.9mm (3.5~12,0)de}, =l2jw AZor A
A RE] AF 4 wo| &5 7Y FenvE *
A MeldE 31,911, 9mm (27.0~36.0), &HEA
Aelella] % 29 we| g8 A SlouE F
A el 24.9+1.5mm (21.0~28.0)2 =
Ae el B  FHeldE: F3b FAHEA
A abele] H2]i= 6,9+1.6 mm (4.0~11,0)%c}
(Fig. 3). 9%z} 2 8% A& ke 2lo]= ¢l

2 ojEmoM SREIFFY ¥ F5 7=2 EH
A&

S Ma7ul g 23 gHE 3 e’lgelgle
w o] puje] §3E]= g)E a]elo] $]2)9} H
nl zAlstd e, gl miElweld 2] AR

2 Edolgy 313« adg 87 5.5% (6/108),
%ﬂﬂi%ﬂﬂ Aol gy Abele] A v A
27} 18, 5% (20/108) 0o Alse] gy 2] 2]
2lel A7t 74, 1% (80/108) 2 713 wsich. 19
2 44T e] AAig e HAF Ay
= 19 (2/108)9} (Fig. 4).

aqagTHe) 4§ WEH e Azl
Aot (Fig, 2). BAF 22% SUHAT=9] 7] A

2 4.610.8mm (H 4 2.8~3d 6.5), 4% F
2L 45+1.0mm(3.2~7.8)91en, oz 92
Z ZolHATae) 71 AFE 4.341.2mm (2.5~
6.8), A= F92] FNAFE 4.510.8mm (2,8~
5.9)dc. 23T gL 2§ da L8282
o]4] 2.940.7mm (1. 4~4,6), Y=ejx 2,94+
0,7 mm (1.8~4.4)832, oz 2EZM 3.1+

Fig.4. Position of the greater palatine foramen related to the maxillary molar teeth. The prevalence in which
the greater palatine foramen was located at the palatal position of the maxillary third melar (right panel)

was the most commonly observed (74, 1%),

And the prevalence in which the greater palataine foramen

was located at the palatal position of the maxillary second molar {left panel) and was located at the
palatal position between the maxillary second molar and the maxillary third molar (middle panel} were

5.6 % and 18,6%, respectively.

position of the distal aspect of the maxillary third melar (arrow heads :
maxillary third malar).

maxillary second molar, 8

In two cases, the greater palatine foramen were located at the palatal

greater palatine foramen, 7
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1.1mm(1,1~5.4), #A=Ze|A 2.6£0.7mm (1.5
~3.8)Z AF= g (Fig. 2),

SUHATHA Sl Hdw 2] Flmae] Ale] Az
+ 93 ejejw £ 5= 3721 3mm (1.0~
8.2), =& 3.9+1.4mm(1.1~9.9)5d 20,
ozl wlzjm E2HS 3 4+1.2mm (1.8~6.1),
AFT 2 3.3+£1.2mm (1.4~5.6)2 A2=Hygo
(Fig. 2).

o FH

e A A= AEHwe] 7 dh 27
& 5] sls sigm Astes] HEwE v
glwe 4] Felafuli =M siein o} o
gk Ate]e] A Bje|o), e o g
A AL FRosr= fiYyEwWe 71Aq] HEY
Ao Feate olsh A YA e ¥
E3H= 2777 iEe mebd o] 24E
Belsle pad Alale o o] g3 St
&3 Fxge 8 F2, ey Hyoa
dul i siEAA e ey Aases os
T8 9v|F 2t}

Gl AA L HF 3 el FaldA
16.4mm, oAoilA 15 3mm=EAM (Table 1, Fig.
1), A7) F(1982)2] A2} ws¢ AEg 2
gck, AMefele] 5 #7 146 mm (Turvey s}
Fonseca, 1980)24 #1=¢le] A& v =gl
g, o] BEAFHo=w Il &) H Ackee] Alg
= A7) (osteotome) 2] FHo] 10~ 15 mmeks=
A& Ferg 4 15mm FE£ 7lA= WAl
ARg-abE JalelM HAEE Sl FAA AT E
¥ 4 olE Flez Agritig, o2} ofEe] 4
AL dF £ F2 FAledlMd 12.0mm, o
AA A 11.2mmE A S SAHEHAAE 59
Fxo 43 He)rl 71 HellEF 2o (Table 1,
Fig. 2). e @974 & Rejgle e
o] F-$2] Fe] oFHE g 4 glv] el &
AAEAA S =8 Helg) ofde] |37 A2
28 F2 o] RiF e A Fagl
FrzlEg2 AREE ¢ g Fle|od, EF o] A
2252 YA AE o o wjaichel =
a2t #{& 7y 4 & 2n ohel, o] R4
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2] ¥e] &g Hldl=d =2& £ 4 Y& 2
ol e},

EE o] dFMe FuSEE FANEAA
2] flmAMelrtz] AHelg SAsided ¢l e
F Tghupte] wAg?] 13 DA 3le] E§3
Fagel & Floz Yrisigdr] o el £ o
FellA AR ZHERE G §gAEA S A
e|7A] el FARel o A}elA ZHzh 11,3 mm,
10.8mm=z &3] FsklgE 71322 = 10
mm HHEF de] WAt Y3 HE FE =
Al Hsfjof & Zom afzigic]

AFAES 99w o|Egs 71 FHeo&
g @A A Abe] A HE]E HF TmmE A
ekl (Fig. 3). oy $lgsie] 7l Feou2
Fofl 4 Tmm A= obFe] Fo 8] A7} £)3]8
e g u)Eie], WADI]E S EAA R
Slell A gE] A4 o] F41E ebAstA EaE
+ =S =5 daalart 9@ 4 0 e
2 e wel A S g o §-8]2] HelE
et @ oo, #A st 9le Ades]s 4
o] WA 7] (curved osteotome)2] 2ok 37l g
{44 ¥z HTe 4 ezl AE 4
4 glch. @i WAz E M) 7135 e
2 #€ wel H9AdE s&es MR F
w A7) 2] £3te] REE vlEHFo= FHESF
=g T wAdre] Helz wel SAEHA
ARl AHEs wAH] 7 HAE $ slE A
2 AIed,

o] pasj Rt Aass dsgAd el 2
LHAFHALe] A2 F AZE9c} (Fig. 2).
Hot 3 eje]mef ] Hd 10,4 mm, <3} =g
w14 9. 5mm= HSEe] STYHAFA &4
alol kA EA A" A 23 2Eg 5 9
& 7o Azylq, g2y EAATFwa 43
2] Bl gaja] ale] Az)rl G2l ojgjwie]A o
 3.8mm, o2} vjE|wWelA 3. 3mm= A FEe]
F4 wlgko| o4} 2] FARF o] g, glFes
gt 2 As, SUHATHes Wl GHe] o
A=le] E4AATY EAE F UL Aoz
of Agic}, wiels wWADz|e] & 71 o F2
B 7| dcol & oz gzhsin), H3I), A7
2| AciteAMe] Wefo] A& FEAY sFeow ¥

L
£
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Had §e¢ 7R AS WA g wWikes g
=3 Bt opdezl E5iAATHA A FH A &4
£ 7l A &E F o5 sleng
W Hgkz] o] FgteAErl 5 Q&S s ¢
AgH= AL FHof & How Azigicl, g,
SUAATH ] A F Y Hol2] #As) A
Ale] FHAslE = el SYMATEE 3
A ZFel g Filel U=l Aerh T4 1%z s
el TBEHUG (Fig, 4),

257 =8 d2bEel ofH g AA &
25 b EA alslr] g ATt ey wy
o upEe] RusE vl Sl (Turveysl Fonseca,
1980; Robinson®} Hendy, 1986; Trimhble %,
1983; Epker%} Fish, 1986), —Zt&v} a7z
o of sk EE Salel] digk AgAel SHE e
Ao}, TJejme B ol zbe] olie A2
& B3 d& sedigsd alggd o Y9E
i Fa% Faztam o4E 4 gl 7
& Ajzhghct,

o] Abe] Ha}F Fgldle] B o] AFFE Fsl
o WAFAES WA fEe dHohEgedd AlSEE
w st o] wigkat $)2)7}F falelM e $EFH
o wjgh &4 2gAE Y 5 gl peuby o) gl
T oAME #e & S slglch 53, o] el
arEl S EAEA s sellE AeEE o, ¢
B2 i ¢ 15mm A xS FE Fl|= G
Hel A wAk7) (pteryvgomaxillary osteotome)
& AHgichd #Hal FlsEAA Y E Yelsie
b 27t 9& FHez 3o, 53, FHHE
A2 uiz 9] FNYAAL T = Y T 2
ohuel Aed7] el 2§ AA7AE] Az
of Mglze] A &L H37] feflMs
HAS7)7F A5 g5 I e $3]Ea 3
et dpgko» 3o 7ls]Hof qhAHSA A& A
#H = sl AL g9 & ¢ Uddd, uieky
2 EHAAE Helehs i AHNYE d= g
MeAgAAL] 71 ol = A WH7]2] o)z
M7l wkeA] f]=|slejel & oz AapEhe
Al 2] g mae] ks 4} ebm O%
# gEl=® $AAA g el ol
e 5 71A) 2] &Adglo] kA EA AL AA
o] Rz} o] RelFH 4 glE Feoz rizid,
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Clinical Anatomy of the Skull Related to
Maxillary Osteotomy in Koreans

KIM Hee Jin, CHOI Jin Ho', HUR Kyung Seok
PARK Hyung Sik?, CHUNG In Hyuk

Division of Anatomy, Departwment of Oral Biology, College of Dentistry,
Vonsei University, 'Depariment of Dentistvy, College of Medicine,
Inha University, *Depariment of Oral & Maxillofacial swrgery,
Caollege of Dentistry, Yomsei University, *Department of Analomy,
College of Medicine, Yonsei Universtly

Maxillary osteotomy is a commonly performed maxillary surgical procedure for the correction

of dentofacial deformities. LeFort | osteotomy necessitate seperation of the skeleton of the middle

third

of the face from its posterior attachments to the cranium., With conventional techniques,

an osteotome is placed between the maxilla and pterygoid plates and tapped medially and

anteriorly to separate the pteryvgomaxillary junction, To separate the pterygomaxillary junction

safely, knowledge on the anatomical structures of the pterygopalatine fossa area is very Impor-

tant to surgeons,

30,

to clarify the anatomical structures as it relates to the surgical approach of the pteryvgo

maxillary junction area, Korean skulls (male 110 sides, female 44 sides) were used. The results

were
L.

as follows,

In Korean skulls, the height of the pterygomaxillary junction was 16.4+3 9mm on the right
side and 16,5+ 3. 8mm on the left side in males. In females, height of that was 14,9+2.0
mm on the right side and 15.7£2.4mm on the left side. The width of the pterygomaxillary
junction was 12,2+2, 0mm on the right side and 11.8+1.5mm on the left side in males. In
female skulls, the width of that was 11.44%1 6mm and 11.1+1.3mm on the right and left
side, respectively. The distance from the pterygomaxillary junction to the onfice of the
greater palatine foramen was 10,441 8mm (the right), 10.4+1 7mm {the left) in males and
9. 4+1.6mm (the right), 9.6+1 5mm (the left) in females,

The shape and location of the greater palatine foramen as it relates to the position of the
maxillary molar teeth were investigated, The shape of the all greater palatine foramina was
oval shape in which had long diameter antero-posteriorly, The greater palatine foramen was
located at the palatal position of the maxillary third molar was the most commonly
observed., And the prevalence in which the greater palataine foramen was located at the
palatal position of the maxillary second molar and was located at the palatal position
between the maxillary second molar and the maxillary third molar were 5.6 % and 18,5 %,
respectively. In two cases, the greater palatine foramen were located at the palatal position
of the distal aspect of the masillary third molar, The mean distance from the greater
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palatine foramen to the posterior end of the palatine bone was 3.7+1.3mm (the right), 3.9
+1.4mm (the left) in males, and 3,4%1.2mm (the right), 3.3+1 2mm (the left) in females,

3. As a surgico-anatomical data, the location of the pterygomaxillary junction related to the

nasal floor and maxillary alveolar arch was observed. The height from the level of the the
nasal floor plane to the superior border of the ptervgomaxillary junction was 11.6+3. 8mm
(the right), 11.0+3 4mm (the left) in males and 10,842, 2 mm (the right), 10.7+2.4mm (the
left) in females. Measuring value of the depth from the sagittal plane passing the outermost
maxillary alveolar arch to the outer region of the pterygomaxillary junction was 7.1+1.9mm
in right side and 6.9%1.6mm in left side.

Taken all together, with regard to the morphology of the pterygomaxillary junction, ptervgo-
maxillary dysjunction would be safely done with ptervgomaxillary osteotome which has a width
of 15mm in Koreans, And for the sake of surgical safety, osteotomy should be angled inferiorly
from the zygomaticomaxillary crest.

Key words [ Mxaillary osteotomy, Pterygomaxillary junction, Greater palatine foramen, Koreans

154



