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Aol —qke 7]%
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77 el okwy FEoA ZXE 13 FddE(Le
Fort 1 osteotomy)< 7Fg AWt oz &%= Aot 2otk (Bell,
1975). o] €4 19279 Wassmundell &3] <] 719E wdstr] 9
f xSo® A¢kE At (Abubaker & Sotereanos, 1991). o]&]3dt ZF¢lR 7]
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2. 9+ Wy

Mimics 23X E o] 32 73 (Materialise, Leuven, Belgium) < ©]-&3}4

7h gxte] AFHETHESY HolHE BAsIglom ASe oA o5 2ol
g = QFeLA (Orbitale, Or) ¥ $-3  £]o] & (Porion,

—H %4 (Frankfort horizontal plane) &% %3} a1
AEAdEHES F-H FHel| FAo]HA A#A (Crista galli, Cg) & 714 H
2 A8k 18]3 8924 (Nasion, N) & A

UHA F-H Hd3 AsAdEded 2 Hds N 7 FdN
., 2020) (Table 1, Figure 1).
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Table 1. AASGETEY TS A% Fx 3 2 A A& 89
Fz () EE
Point (Z)
¢t ¢}4 (Orbitale, Or) QFofatele] Hapd (&

= [OrR], #=[0rL])
o FH3WA (%5 [PoR])

TFFo] ¥ (Foramen magnum) A9 Z7+4

gl

¢] o] F (Porion, Po) ol
71A 7 (Basion, Ba)

A B4 (Crista galli, Cg) A} (Ethmoid bone) o] €x]3+ Ao A4

H] 2% (Nasion, N) 8] A 523 (Frontonasal suture) 2] %4
AZ (Point A, A) AW 23} Aol AR X ZI Abolo|A] g 4o A
Plane ((34)

F—H 3 (Frankfort horizontal plane, FHP) OrR, OrL. 183 PoR A H& Avh= HW
0

AZFAAE A (Midsagittal plane, MSP) Cg9 BaZ Ave] FHPS 42¢1 3

N 47 39 (N perpendicular plane, NPP) NE A1} FHPS} MSPel| 42

U

PoR, = 9o OrR, = <keh4: OrL, #=5 <keb4d; Ba, 7144 Cg, Al¥4: N, v

AR FPP, F—H ¥ ¥; MSP, AFAI’%H; NPP, N 23,

ul



Aotz e A A (A point, A3 N 2 HHI}e A (x)E S48} A
N 74 FHEn Aol X8t FF, o] X8t 52 24
aFolnh. ot=e] MY (canting) ¥ (yv)& F-H HHO2FHE 5 AotAl
729 Fod-gd= Xobx] 2 (Mid—buccal dentoalveolar junction) &
o] Agf ztelE FAett. ool wEt AE thg E&F #Zo] 47HA
otk (Table 2). Aotz e] WY F(y)ol 2mm o]l b=
ARG N F4 Fai7149 A8 (x) 7} —1lmmETE ZAY Zom Aota &
¥ HAde® Group A, —ImmelA Imm Apeld of Aotz A4 Jdeo=

al
aea gekEel WY ol 2mm7b Wi Aol AerE wdy dwow

=
Q
=
o
\V]
oX
2
ik
1o
)
o
ol
o,
o
g
oz
pich
=
ol
o
=
R}
i
.22
utf
F-lE

AR N 38 Bh3Y A 0 At ALY & v

gt 33

Group A (0=21) x < —1mm
Group B %Z’zfl;%% -1 <x<1mm y < 2mm
Group C %:—}nfzja)% X = 1lmm
Group D %ii;;?]ig y > 2mm




3. A5 A 9 AZ %4 (Table 3)
A. ST FHY A FFEH A vw(e|FTAF SFFTFNEFY
2] A=) (Figure 2)

AAbstd S AolA Au]= (anterior nasal spine, ANS) ¥ $H|=
(posterior nasal spine, PNS)< A|UHA AFAAFE AT} =291 3 Hof 4
3mm S 7MY EXE 19 dAd Fyer AAsv. o] Y Aol
A 77§ ¥ (palatine canal) ©] #Z¥ ™ i ol w2 sfP77-so] 53
7)o FARS Tl EHoR et ASES AT Mimics AZEY
o] X2 7:;MS o] &3} oA (piriform rim) 8] =34 (Figure 2, pir @)
WPt EXE 1Y AW FH Ao st UhE e HAWA (Figure 2,
dpaf)= A5 o] F 3 Abele] A (pir—dpa)E F43sto] o] 44

g ST A AL SRt
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A, pir, o4TRle] 3. B, dpa, M) ZXE 1% 2% BulelAe] s Tr)E o)
AW pir, pirdel 7He ZEE 1§ 2AW Buel A ghort o Fuut Frtel

1A8kaL 3l C, pir—dpa, (pir) 3} (dpa) 32 A2 (o]d7A3t st 7 7hs ™ o] A2).

B. 739 EXE 13 FZHdD FHAAY G- TT FA F
(Figure 3)
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Table 3. A7E $18) 4T A= 2 2 A= Aol g Qo

AS 39
Point ()
pir oA FHahid
dpa 7o ExE 18 FAW B9 49 syl e el A
ppf gETeke] Mg e A
msw e
pjm AT 7P Eel A s A
pid AEH TR 7 A5 A= A
mtl ArorA A o] HahaA
pil ol el Ao
pih =T A
Distance (A=)
(A-B, AZ A BIEZA S Ag)
pir—dpa o FTAY Sl AT T 5]@%‘@.”}%194 e
ppf—msw 7ol EXE 19 Sdw Rl et dgTo 7
pjm—pjd Jbte] BEXE 13 ZEY Fulox o] o] EAteld st Z
dtdE Fol F-H gaolA mtigd 3o AzelA pjlid7zkA 9 Az 9 4
qEFIHTF %l F-H BdelA pjld kel 71g]olA pihd7tA e Agjs 9 3%
Aot FapR o] ol F-H BdelA migae] AelelA pihdzA< A=g 9 3

4. "Holg A3 A

dlolE]l A2l Excel 2016 (Microsoft, Redmond, WA, USA) & &3l ©]
Folxlal, T A2l statistical package for the social sciences(SPSS)
(version 28, Chicago, USA) & o] &3sto] &4, &4 Attt ASA el o
St AT oA Hlues SHIEE T A4 e AMESla 5 A B 1
2]l CollAl Ztztell dist nlue 7} 179 #ELto] 307 o]stol

o
TE53kA] kol R 42 W el Kruskal—Wallis #4 Wi S A&l AL
B

T BEA o 7= Bonferroni WS AFE39 Tt Group DolA Aol e <k
of &

ASA 9kl g #AL A ell= Spearman A WS ARE-
sttt 2= A olAl p—valueZb 0.05 olstd Ao BAACE o3ttt

11



A e IEE ERES dete FE 219 (8480107, 994117, &
8 g , dotE =F 299 (443:14, o

7 )
7 257 (H4d:167, ©173:97) o] 3lth(Table 4).

Table 4. =9 A% 4 L A & A £F/

Group A Group B Group C Group D B
BgEFH) HIE AP @AEFED @GS PR
A
7 10 7 14 16 47
ek 11 10 15 9 45
A 21 17 29 25 92
AF (FF + FFVA
b 22.9%5.2 20.6+2.1 21.4%2.4 23.3%+3.1 22.2+3.4
Sk 23.1%+4.5 21.4%5.8 23.4%6.1 20.7%+2.8 22.3%+5.1
A 23%4.7 21.1+4.6 22.4%4.7 22.4+3.2 22.3+4.3
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=
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X,
N
B
A
=

o] AGE YA FA(F 31%), AH(F 36W) 2 ASAES SHEE T
A7 WS ol g3t Bl A8k tH(Table 5). old7-dolA s 785=
7R 9 A, e & agal ol e Eolda] widol
o drtt FATH R FonstA A YEbstth 53] oAl e
Nsd7A AY7t FA (B 35.4+2.8mm)o] o4 (¢ 33.4E2.4mm) K
o ti2k 2mm A= A3t

w

Table 5. 48l W& P79 H 529 A7y 7= ¥vlnw

g4 (=31) A4 (n=36)

p value
HAd £ EFHAR (mm)
o|ATAT I FNENTHY A= 35.4%+2.8 33424 0.002
ol Aol AL E 9] T 3.910.9 45121 0.101
Q) ZAFobA BFRL O] Z i 10.2%2.0 9.3£1.6 0.036
Aolha A Fo] 7.3£2.8 7.3£2.5 0.939
Q) ZAFobA BHH o] o]« 20.0+3.1 18.3£3.0 0.028
Aol ZHIH O] iz 27.3*t4.1 25.5%3.9 0.082

xp value < 0.05 by independent t—test
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(2) AN ZtEY AFY A7 el wE 4 ASA 2 v

A I W (Group A, B 18]31 C) oA ZF AlS*E Kruskal-Wallis
A S o] geto] A Attt ol TAdA ST T kR o] A g
oA Fowust 18 7+ xo] (Kruskal — Wallis 241 ¥, p<0.05 7 ST},

Bonferroni WS =3 A&

FOvIR Aol7k QAT @
o)

36.4+2.6mm) 7} 7}

o] 37l

Table 6. Fd A et
3o T2 W

fih
lo,

R i e R R

o] =

A+ Group C(H+

21 (Post hoc) o4l Group A2} Group ColA]
EZ5 0

AF 43 el BE HAFAFE L JEw 9

Group A Group B Group C

e F35) 3k A 3t =8)
(n=10) (n=7) (n=14) pvalue

B £ EFH2 (mm)

ol T YT HHL AT« 34.1£2.7 35.3£3.1 36.4£2.6%x 0.039
A=A ER-S FA 3.9%+1.0 4.1+0.8 3.7£0.9 0.646
=4GR X 9.3£2.2 10.9+2.1 10.5+1.4 0.306
AetA A9 Fol 8.2+t2.38 5.3+2.7 7725 0.090
AEAFAATE £ 20.5£3.6 19.0£3.7 20.1%£25 0.826
Aol Fuprlo] ol 28.7+3.5 24.2+4.1 27.8+3.9 0.121

x*p value < 0.05 by Kruskal—Wallis test

#xp value=0.0167 by Post—hoc test (Bonferroni method) compared with Group A
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(3)  AAAeA FotEe AFE A e wE & ASA T 6w
o4 15 W(Group A, B 183 C)oflA ZF AlSA 7+ vl oML o]t
Tl st T EHEA L] Aol A fFem| gk AFo] (Kruskal-Wallis %4
W p<0.05)7F Tk Bonferroni WHE E3F AFSE4] (Post hoc) oA
Group A2} Group CeolA =fol7F 9 Group C(EH+ 34.6E£1.4mm) 7}
Group A(E+ 32.3+13.1mm) Rt} o] d+AelA 75 H7kA 2] A7t
°F 2.3mm A% A3t (Table 7).

Table 7. J4elH B2 AFF 4% P B HPTATS & J2aY o

FH T2 L

Group A Group B Group C
3t =) 3t 3% B}t 23
(n=11) (©=10) (n=15) pvalue

FFd £ EFH2 (mm)

o dTAR FWTHFHAY A= 32.3%13.1 32.7%£2.0 34.6 1.4 0.039
A=A REFY 7 5.3+3.1 4.0*1.1 4.4%1.6 0.485
AqEtHFRY F 9.1+1.4 8.5+1.8 10.0£1.4 0.083

detdd ol 7.5%2.7 6.3%£2.0 7.7+2.7 0.369
ASFAHEFTY =l 18.5+2.4 17.8+3.5 18.4%3.2 0.877
Aot TS Fol 26.0%3.9 24.1%3.5 26.1%4.2 0.470

x*p value < 0.05 by Kruskal—Wallis test

#xp value=0.085 by Post—hoc test (Bonferroni method) compared with Group A

15
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©
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El

o)
17F 2l9lth(Spearman AF#EA vy
p<0.05) (Figure 4). & 59 Aot= Ay ko] Ao upeg} =9 &1y

FABHAA Ao] o], BN TR AY %, ForAR o] Aol 19

N
24
o
>
offt
)
2
o
il
Jo
1o
=
gs
N

o}

aL et R0 zo] ztol o] A I LA (Table 8, Figure 5).

Table 8. gotZ AW ol WE StBTFASH7A Y Aol Ao B JEHY %] 2
ol9 Z&BA

Group D SATATUAR JEAFHYT AorAA JBAMAEY Aot FAY
(n=25) o] ols WY P ol Aolx  Fol Ao o] Aolx
r 0.55 0.439 0.619 0.388 0.706

gt A% %F
D 0.004 0.03 0.001 0.06 0.001

#p value < 0.05 by Spearman correlation analysis
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FAAQ EXE 13 a4dsE A9 872 100mlolA 1500ml= &d
l?_

A Qom FdFo] & A gEEe =382 st FEH e &A4to] ¥lo]
2} o4 Qth(Li, Meara & Alexander Jr, 1996). 3l Q]Z g mEo] J=AFO
2 Qs Aug % g 288 3% 4 9t (Regan & Bharadwaj,

2007). A+ Aol w=w sEgleels Fw A4el 1.7mm (%9
1.1~2.0mm) A== d&A gom =3t 47§ (Greater palatine canal)
o] Bt Aole HAAZFH 10mm(H$ 6~16mm) = <& dow o
MEZ A2di7-A21e A3 Atele]  ffAstal tH(Li, Meara &
Alexander Jr, 1996). ¥ Al 12]¥ o]4e] &do] WA ™ Hof A
2 b 5o AT EuY ol & F dE S5 3 A AER

= 4 At} (Dickerson, 1993; Schaberg et al., 1976). T3+ &}3)
TNEHE] EFo] AdetEe] sdAd HARE doTle Al daEiAe o]

=
wio] Ha gk A SYTAEWe] nEHS W YEe AT Fit

AR A4 Vs AU A fldiMs olE ks BE ok dths

o
AT A7t vk S8l Adots B2 2ddEd deole ve o o9 B



bt

g s

zpolof thal A+

T2

S|
Al

Tor

)=
5

o}
B

iy
fie)

.

]

=

Ao
S
[

K

=
=

B

7 34 4AmmPp o FAdelA F 35.4mm, ©73 oA

I 33.4mmzE 9Ao] AR U 2mm A% AT}

[e)
30.0mm ©]

T Li

Fot. o] Aol A
Hoold A5 An(g
oJ oA 28.0mm, FHA

Al o

[e5 ]
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]_

T

°©

52

Ke)
T2 272 3 35.4mm, 994 33.4mm

s (Lee et al., 2007).
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4 A= A
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Abstract

Anatomic difference of the descending palatine
artery and pterygoid plate in relation to maxillary

growth pattern in Koreans

Minsik Kim, D.D.S.
Department of Dentistry

The Graduate School, Yonsei University

(Directed by Professor Jong—Ki Huh, D.D.S, Ph.D.)

Le Fort I osteotomy is the most used maxillary bone osteotomy
procedure in orthognathic surgery for patients with dentofacial deformity.
To position the maxilla in the planned position during Le Fort [ osteotomy,
the correct separation between pterygomaxillary junction and maxillary
process of the palatine bone is required. As one of complications in this
process, damage to the posterior structure of the maxilla may occur. Due
to malfracture of the pterygoid plate or excessive lateral nasal osteotomy,
the descending palatine artery or pterygoid venous plexus may be

damaged resulting in massive bleeding.
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Therefore, if it is possible to improve the understanding of the location
of the descending palatine artery and anatomic difference of the pterygoid
plate before orthognathic surgery accompanied by Le Fort I osteotomy,
this could decrease complications such as massive bleeding or nerve injury
due to osteotomy procedure and it will help to reduce the possibility of

malfracture of the maxilla leading to smooth operation.

92 patients (47 males and 45 females) who underwent computed

tomography for orthognathic surgery were divided into 4 groups.
1) A group in which A—P position of the maxilla is retruded (n= 21)
2) A group in which A—P position of the maxilla is normal (n= 17)
3) A group in which A—P position of the maxilla is protruded (n= 29)
4) A group of asymmetries with canting of maxilla (n=25)

The distance between the piriform rim and the descending palatine
artery, the thickness and width of the pterygomaxillary junction on the
plane of Le Fort I osteotomy and the height of the maxillary tuberosity,

pterygomaxillary junction and posterior maxilla were measured.

1. The distance from the piriform rim to the descending palatine artery,
the width of the pterygomaxillary junction and the height of the
pterygomaxillary junction were statistically significantly greater in males
than in females. In particular, the distance from the piriform rim to the

descending palatine artery was approximately 2 mm longer in male

(average 35.4+2.8 mm) than in female (average 33.4+2.4 mm).
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2. In male there was a statistically significant difference between the
groups in the distance between the piriform rim and the descending
palatine artery (p=0.039). The distance was about 2.3 mm longer in the

group with maxillary protrusion than the group with maxillary retrusion.

3. In female there was a statistically significant difference between the
groups in the distance between the piriform rim and the descending
palatine artery (p=0.039). The distance was about 2.3 mm longer in the

group with maxillary protrusion than the group with maxillary retrusion.

4. In the group of asymmetries, the correlation of the measured values
according to the amount of canting of the maxilla was analyzed, and all of
them had positive correlations. There were statistically significant
differences in distance from the piriform rim to the descending palatine
artery, the canting of the pterygomaxillary junction, the difference in the

height of the maxillary tuberosity, and the height of the posterior maxilla.

As mentioned above, there were statistically significant results for the
distance from the piriform rim to the descending palatine artery in relation
to maxillary A—P growth pattern and the difference of distance to both
descending palatine artery and of the position of the pterygomaxillary
junction in relation to vertical differential growth of the maxilla. It could be

expected to provide useful information to clinicians in Le Fort I osteotomy.

Key words: Le Fort Osteotomy, Maxillary Artery, Descending palatine Artery,
Pterygoid Plate, Pterygomaxillary Junction
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