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0. A7 % M2

7L GRAR

A 2 274 $E35h7] A2k Hellmanllc A
29l Qe AZFAMEFS ol-gste] Aot Al 1T
2ol AL bandE K235} double buccal tubed
2]z A} 7] 3 high pull head gear, straight pull head
gear, cervical pull head gears 3 £-%9] head ge-
arg 4A3lste o2 Atk Al 1A Fub A
-4 22 300gm4 718 AdFel vl $HY
3ol T2F, H9ASEE sty S8 Az
FANFol 25 FHolete 7HAstolA W& AetE
A AT 32Y F3keL 2dS AAsch

Ll ey

2 oA AEAE Hakast (plate elem-
ent) 9} |14 84 (8-node solid element) 2 &35}
gL face bow: M 84 (beam element) & 23391
o, 848380 g4kl Wl AL WIE &
Fase g4 B 9l el P& gl (Ta-
ble 1, Fig.2-7 &%)
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T34 bodily movement& <17 $J3ll 4= high pull

Table 1.

Number of elements and nodal points

Fig. 1. 32 2E

head gearol = condyle head A4} 1cme] Az} Ab
b Al 1 TF=2]9 center of resistance® ©]-24 3}
gt of o]f = o] 30°ejglon,
head gearol| 4= A] 2 732 =5 7| (spinous proc-
ess of second cervical vertebrae) o} Aot A| 1 v
%) 2] center of resistanceE o]-&4o] wEH}
o] F-& o] shytoz 23°F o|Fx QoA FHF
o] high pull head geart m3l=dol] a4 30° st-
raight pull head gear= g} | 4 0], cervi-
cal pull head gear= 23"l & A sl o2 23°
9 #E7t 5EE F92m high pull head gear ol
A= outer bowE inner bow R} A &k (874
o] w g4 2 23), straight pull head gears} ce-
rvical pull head geardl|4] & outer bow& innerbow

cervical pull

Element types " Portions Number of element | Total number of nodal points
Plate element Maxilla 119

_ : ~ Zygomatic arch 6
8-node solid 259(260)%**
element Tooth 19
Beam element Face bow 8*(9)**

%  high pull head gear®24] element 2] <=},

* % | stsaight pull, cervical pull head gear@%4] elementZ3},

* * % [ o}-¥-2] nodal point .
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Fig. 2. Face bow*?] .94 33 3 »=w3

* Face bow : DENTARUMZ] 4}#] %, No. 3(red
colour coded), 97mm (stop loop 7 ©1),
inner bow A7 1. 15mm/0. 045"
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1. K@ssiel S

3 %59 head gear 7oA Aot A 173
2 ghell 7h Z Suo] dAs o, -9l
AgkS- vzl 2#9 A= cervical pull head
gear7} 7}aF ZLA] EFyETL straight pull head ge-
ar, high pull head gears A8 S&do] okglA] e}
vio}, (Table 3, Fig.3 A=)
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high pull head gearol]l4]+= #| 2 v 7| *|Zel] 7}
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Az $eo] st A 1uWT3| 22 A
9T A28 FHdl WA & FAE FHe
£stged Az, £33, AllaTa 2T ¢4
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Table 2. Mechanical properties of each material

Property Young’s Modulus(E) Poisson’s Ratio
Material (gfmm?) V)
Cancellous bone 0.18 x 10° 0.45
Compact bone 0.12 x 107 0.33
Dentin 0.14 x 107 0.28
Enamel 0.49 x 107 0.30
Stainless steel 0.204x10® 0.30
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Table 3, =zlal(crown)f-$¢ ¢4

Stress | absolutely maximum stress (g/mm?)
Type |
5111:‘1:;‘: High pull head gear Straight pull head gear Cervical pull head gear
23 2.06 x 102 3.29 x 102 4.41 x 1072
24 2.64 x 10 4.66 x 10! 6.71x 107
25 1.89 x 10° 2.65 x 10! .19 x 10 |
14 1.66 x 10™ 2.29 x 107! 3.24 x 107
15 1.07 x 10° 1.87 x 10° 2.79 x 10°
16 1.10 x 10 1.34 x 10' 1.40 x 10
155
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m s
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192 ;: ot "’ Pvss 2'5““)/
D g 2 211 214 (144)
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196 W6 D aal 220 (164)
0 ot & an
®[o|A O Bk
M8 e s A gwAss
Fig. 4. 77049 sstasol Sualesr 2y
} g odAdn 3
Table 4. 2|2 (root) 418 -7
Stress absolutely maximum stress (g/mm?)
Element™~Type | ___ .
number High pull head gear Straight pull head gear Cervical pull head gear
7 2.77 x 1072 2.84 x 1072 2.85 x 1072
8 8.59 x 10°2 1.06 x 107 1.47 x 107
9 8.62 x 10* 430 x 107 432 x 107
10 5.02 x 10 8.52 x 107 1.28 x 10°
11 5.84 x 107 9.88 x 107! 1.40 x 10°
12 6.40 x 107 7.74 x 107 2.68 x 10°
13 3.79 x 10° 353 x 10° 2.34 x 10°
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Table 5. &Z (zygomatic bone) |2 2

Stress absolutely maximum stress (g/mm?)
Element .
number; Type High pull head gear Straight pull head gear Cervical pull head gear
1 2.55 x 10° 2.80 x 10° 2.63 x 10°
2 459 x 107t 2.84 x 107 2.10 x 107
3 1.89 x 10° 228 x 10° 2.46 x 10°
4 1.19 x 10° 9.33 x 107 2.89 x 107
5 9.87 x 10° 1.07 x 10° 1.21 x 10°
6 -3.15 x 10 2.78 x 1072 8.87 x 107!
ol z2)Zq %o FHo] Jebytrh (Table 4,
F]g 4 7\]—2)
3. HEOIMel 2
high pull head gearoll4 & AFHF LA Ast
Lo (gRA ek BN FFSe] ey
ol 2 glell A e qlabgE o] vebyivh straight
pull head gearol|4 = A5HT gty AsH 9=
L8S AL ubx] oo ¥ E F 2| head gear
A4 HEFY zwr(mrwﬁi@oﬂ S|
o] MASYT 2 £hE AL ok Folxl YET
o) Syl (mr“HlJLLZ%)oM o] w4 =g
t}. (Table 5, Fig.5 &%)
4. Ao} BRRR0M S
3.% head gearoij 4] 3w R T djA SE o)

Table 6. 4ot A 7l & (premaxilla) B

e Faldst 42 &

Type High pull hear gear Straight pull head gear Cervical pull head gear
absolutely absolutely| absolutely absolutely absolutely absolutely
Stress maximum maximum| maximum maximum maximum maximum

midsurface surface midsurface surface midsurface surface

Element stress stress stress stress stress stress

number (g/mm®) (g/mm®) | (g/mm?) (g/mm?) (g/mm?) (g/mm®)

42 -2.3208 ~2.3231 -3.3547 -3.8572 -5,3178 -5.3202

91 ~0.1595 ~0.2098 -0.1668 ~0.2581 0.1784 «0.2973

43 2.8763 2.9364 4.2495 4.3034 5.3599 5.3958

52 -0.4991 0.5932 -0.9245 ~0.9535 ~1.3725 ~1.3934

93 4.3455 5.2851 5.4781 7.4544 5.8984 9.0610

92 0.5297 0.7142 0.6654 0.7585 0.7132 0.7952
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3, A 29 Mopk 4 239 AT
ABesus @ @ A4 8ol o A by
t}. (Table 6, Fig.3 #&x)
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FYdolAY S8 e LE head gearol 4 2
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3 @) 35579 head gear EFoj4] gl&2dg

Table 7. 2% (alveolar bone) 3212} Z-aulzl Erlo4] e 2H

Type High pull head gear Straight pull head gear Cervical pull head gear
Btress absolutely | absolutely | absolutely | absolutely absolutely | absolutely
maximum | maximum | maximum | maximum maximum | maximum
midsurface surface midsurface surface midsurface surface:
Element stress stress stress stress stress stress .
mumber (g/mm’) | (gmm’) | (ghom’) | (gmm’) | (gmm®) | (g/mm’)
53 -1.2578 ~1.2743 -1.3494 ~1.3672 -1.1540 1.2397
54 2.2755 2.4574 2.6678 3.5122 -4,2675 -4,5314
55 0.5467 1.9261 1,1322 2.5139 1.9594 3.0744
56 1.7836 1.9346 2.7808 3.7631 3.6678 6.3029
57 3.7124 4,4361 4,7136 8.7135 5.4871 13.3106
58 3.0254 4.5557 3.9468 5.6343 4.4151 5.9193
94 9.5368 12.4317 11.3453 15,9575 12.2986 18.4071
95 ~14.8183 =19.7534 | ~16.7264 -17.1303 -16.0073 =-22.7214
- 59 6.3360 10.4211 8.3534 12.0129 9.6553 11.8589
107 -14.4920 ~24,7792 | ~-17.1510 -25.9220 -17.2320 ~21.1005
Table 8. Aot (maxillary tuberosity) 39 FHH FHAY 39
"Type High pull head gear Straight pull head gear Cervical pull head gear
Stress absolutely absolutely| absolutely absolutely absolutely absolutely
maximum maximum| maximum maximum maximum maximum
midsurface surface midsurface surface midsurface surface
Element stress stress stress stress stress stress
number (g/mm®) (gmm’) |  (g/mm?) (g/mm?) (g/mm’) | (g/mm?)
69 -2.4660 -6.5194 -3.3717 ~7.6749 -3.9600 =7.5620
66 3.7903 13.4239 3.3961 12.4009 1.9569 7.6134
65 5.5133 7.6639 8.0872 9.1930 10.4658 10.6607
64 2.7727 3.0009 3.8132 3.9953 4,7910 4.8491
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vebd o] ez B9l (HsteddE @ © &)
= 21751- S Jebde) (Table 8, Fig.6 ix)
. AbolAE SoiofMe] we
%52 head gear RFoll A Fu} Ayl olwk
ﬂﬂ-ﬂ viebwie), (Table 9, Fig. 6 3%)
8. XZZ HsloliMel g
high pull head gearE A}83) 7-%o|i= A 2]E9)
o AzT e Bes Asinys T, byl 9
ubR 8 el 0} straight pull head gears} ce-
rvical pull head geardl 4] & Fak shul ojuiwdgl
& vhebyich (Table 10, Fig.3 #%)
9. EHAOME "oige] He

3552 head gear BS54 Auk, spul, 2wk

HeolE ebich (Table 11, Fig.7 &%)
10 HBAABEEH MM ey
high pull head gearS A}28F A &R (A
A F 75, 90, 89l A & xuk, s, ehlws
vebglone] sidel (g3 131, 132} 0= &
vh, Abgl o elulwlolE JlebJlch straight pull he~
ad gearoll A= Fuf, shif, SPESE Jebdx
cervical pull head gearol] 4= Fu}, K}Hé’{‘i‘»?— b
Elom o W9l (NS 75 90, 89)@]41“ v
HoZ 39 (A E 87, 131, 132)elA = o
‘éﬁ% vebyich, (Table 12, Fig.b 3%)
. BRI SERRAoMe] He
3552 haad gear 2ol 4] =W}, shy), sfub
r@-rl% VEbw e}, (Table 13, Fig. 4 %)
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3554 head gear 5ol Ak, shuk, eyt
W8 Jepych (Table 14, Fig.4 3H2)
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el G A48l Hanes™ & cervical pull head ge-
ar® 2 5& o TR 34 point A, Brt @bl A
5 Alsstne 943 dador olgs, 53
point Az} ol B2 AelE olf sledE Bx
vh aehd B A dddld AFad kel Al Aled
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gh pull head gearA}-& 723} retrognathic case®] &
& 23 F3E B3 32 high pull head gear
L cervical pull head gear ntE = 3} w¥H S
WA 712 EshE AE 2Bk high pull head
gearol| 4] = facial angleo] 7} A 5]l 21} cervical pull
head geardl 4+ 7§41 = =l X3l Ricketts®”&
Arob-gof]l cervical pull head gearZ o] 83l AH
HE sbetd 29l 67HY7 Ajsg A3 FoHEE
#1132 (ANS point) of 3ha} HIRAE Ao
=} 53} cervical pull head gears}l high pull head
gear§ S-4sle] 283 74-foll Aehrz] ¢ AA%
A4l o] 54 Al 2+ HEY Whaka 44 34
£ ARsEell A FFL B+ Aok G
$ch. Klein™®-& F7-2@2] 1843} point A2l A
ulol g oAl TS| Ak sty ==
€ 53 agch £ dFeAsE FEAAddAL A
Akl M olo] W9 (Table 11 #2)E ¥ = cervical
pull head gearE A}-83 AS sh)EYE Holm
dom xu]F3(ANS point) o} schElE Ad4HE
(AR eLWFT @) AA o 2 shEAE Rolm
dom 2z2F Y Aotz e ¥ (Table
9,10 #x)8 3= high pull head gear®} cervical
pull head geardl A= Fulo]l %4 3ln oA Ric-
ketts*? 3} Klein® 9] ¥ 19} dx)3ln gle= okAHS
Bolx g}l Newcombe?® = cervical pull head
geart Akt Al 1ol FAE AE Avd TS
sgubo g 3 AlFivie B §tgck. Weislan-
der®% cervical pull head gear2 2|23 7% A
1727k AEse SR Aol Ay EFL
AlAubgEe 2 314 seAdS A3dsigcl € A7
AAE 22F 419 H9)(Table 10 }2)E ¥
high pull head gear® A}-8%F 7-¢- ALY E
o3 212 FN A= Tk, Ak owbENE )
AXEY 22T+ A, s, ukEsE
JL cervical pull head gearE A}§3F 7% Eul,
W, b HE oA AtetEol 3AEE ¢
7} 9le}. cervical pull head gear+= straight p
head geardl] wlshA] spub wgjgko] A= o)A A
ob-| s|azo| cervical pull head gearS 443
a7k o Zebe A& Yvlgcln AR s
Weislander*” =& o|Alele Y8+ whxl o
9 Ao} & AZF HHouk 43S Folu 47}
#FAuk 12 =S LAXS S As FALRE
el el wiel ARl kg £x 2l ¥

Edesh o

Bl 2128 AL 5190 Ricketts®® Weislander
W SAXAFAAA A& 7725 high pull he-
ad gear® o] 83 AnE ditsta e P 2
L ook FERE AYPHol J3g vz
B3 stgc}. Fish'® Burstone!) Dijkman®5-& 2
o} o]%-2 71&A & A3HAql center of resistance
= Aot Al 1 dl Rl A= 229 trifurcationt--
olgbir o=, Oosthuizen®*-& 3 o] center of
resistance® %3}¥ wful xjo} <] tippinge] Uolu}
=] ¢t3 A& B o] center of resistance® 533}
otom z|o}9) tippinge] Uelwivii #How 2o}
tipping-&- outer bow<] ] o]e} inner bow$} outer
bowalo| 9] Zxo] Wsls 271z byl el A up
Z 4 ootw k. £ AfeAE A4 AldT
2]9] bodily movementE ¢l 7] $i84 high pull he-
ad geardi|A = face bow2} outer bowE inner bow
Mo} ZAS A straight pull head gear$} cervical
pull head gearol] 4+ outer bowE inner bow .t}
AA st et

Creekmore® = cervical pull head gear® X]&.3}
3l=}e] o Foll4 pogoniond =l LFoH4 = 3. 48mm,
AR FolA € 2 49mm AbolF HEAE FAPL
o) ]2 -2 cervical pull head gear7} pogonion®} &
wlo] 54 oA deAS on] vl Bn oo
King& cervical pull head gear& 7}x i i].ifﬂ- 3}
A 7 B34 BAY g ASE Al
£ pogonion®] Auk4lAe] Aletp o AY BT

2 Ay A44-¢ Red Fociz HEae
Blueher® = cervical pull head gear® 2|2 & 3ix}
ol SNB angle-& A2 Wz ¢gron NSGN
angle-& %7} 313 mandibular plane angle-& 414l
AE dsta gt £udAdE $7 Pola B
2P} E AHAAE 2T 9 H4 (Table
10 &2)& ¥ cervical pull head gear® A}-23}
A4 A (a3 @B, @ @) ¥AE
B sptE g Bola glo] AbehyA) st FESH
a2 A} dkete] 3]A o84 Creekmoreg} King
o e} s ek

A 2% Fobold ez HE FAHS=
ul#] © 2 strain gauged], holographyd], FelAiw
5ol $-8=o] $kon strain gauged] & A 2 &
Hol AY +HIAE LAl ARE 24L&
A& 4+ Ae Ao ot AARHAA FAo|
TR WESH S| ErhsEe 2ol H3t
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3 =kd o] v} hologrophy® & 9la) #AF £3)9

AA A Wyo] 2] Abalel Vb 1449
AAEAE W4T + dT Fal9 Exlo] Znlo]
ohnE F4o] 75d Aol gloa} shy W F
718 E5H ol flefokske wbdol ek Huky B
A2 HA7E o] 83l EALo SHEAL L
Hebe W e s 29 Aol ® ohE Zdo] A9
25 dvke AAel drk zeid ftssy e w
BA A9 "ol gloy 2y Yy Y 2AE
A3 2A T Qo FAMNRY  ARAFq
YOUH&S’HI—’F( )$t Poisson's& (V)& 47 U4

AT i T Y AFa WA S0
7}0 ahw Eak MWl o Ao Huo wy ozt
Lot ¥U Goza FU W S A Zo|
7bHeshet. AAIEA, AY2ASL FHHE 0%
o meagel sy e AYE 2t
=S 2wt RS A wEF dod A
Z271% 2de Z2agor 4A WAL & 9o
o 3aa A4o] ol et Aol fo} &
AR A = Frr et S Akl
Sandusky® = cervical pull head gear® 3|23} 3¢
b A ANA TA R o] shuk o 2 e Lol whe} oF ¥
3] SHFE 2 qigh Alek AAulEE Fe s} Wals A
S @3t g.om e)s) o) 2l Bzfoll A sella nasi-
on lineo] A7} wlako g 34 3l=AS a2 on
2L A} 7 AL el AgrY L olabme] ¢x)9) YT
o} Y% wE = dvkn A& A9k Damon”&
high pull head gearZ o] 8s] 4 AbetFof] Anyl &
el ¢ sIjt Az A3 91215 slsiAl 2
ko g ubES S WA sgck X 434
X high pull head gearE <}-£35F 749 ZFZdHA
& W) (Table 10 #2)E wwd AAENE A3t
I Fub, A, SbESE §ho2s  Damond
Bash 43 shgich dabdoz ArebEdl HHH
& 7hdel AotAAs Qg AT dakake
ey 3§ 3l (buttressing effect) &= o} F 437 ol
Zk7h "eh. Storey™ = At A9 zlek 4
A AA 3 A FYFZF e (spheno occipital buttr-
ess) & A @ Foll Arebze] HAA Fub o]l
A4 Sastohz ge.
¥ AN R AZTH9S) 3™ (Table 7 #2)
& B 3%89 head gearZ5oll4 A9 2 A
"—]’@Zi—r-r]( Hhesds @ @ @A x5
#L Boln gEd oA A AFTHHOR

H

T4 (corner) o] $1x|8}7] WFoletm A Fch
Merrifield®} Cross?”= %9tR 9] sutural complex
32 A ZshHE A cervical pull head geart:= PF
Aot B340l 4 = Awt (shearing force), AF4
of B4l A E oldd, d7) FdalAde <
Zwo| 2L iy AEAYcl.  Heinricksen 3}
Storey®':= 2gA o2 A4y To| AFRE /Y
Lo FEEln WAgE Wil s QA E s}l
AE S34dol oA et d3ieh 252 cervie
cal pull head geardl] ¢34 FFEZFLPA, F T
AFEA, dakal, AebEe) RAFE e ol
Axlog olate] ArebF-e sluk, Fuloz Wes
Eoll o| AL whakd e oz Fale] ¥Hdrix
Bol%  Sandusky®® Poulton®! 7jE} |F=}*"* &
9 Bael @A grpxn PYou X APdAE cer-
vical pull head gear& A}-838F 7-¢ Y F&F4¢A
FflollAut ot&FEHS Boln glon HFIATE
A AR AL JASHE Rojm glo ojEY
B 39} k7o) zpolsb el cervical pull head
gear:= high pull head gear ¥c} of & A¥HE
W gluta Pou E Adedl e A 9 4
oF AF-sE-odl A al cervical pull head gears} ] &
2#e wolxm 9k cervical pull head gear=A4}
o} A} 1 ai=2lol| 3HA high pull head gearsi| rl]
A4 o 2 tipping effect & vehl o o212
z)2) &0 AR FAlo] He 44 "T'°ﬂa‘4-
Eblle FAng] 2adAe gardez n#
of & o] grtx Pk B AP At A1
] g) Ak W A9 S (Table 3,4 3
#%)¢ B cervical pull head gear7} high pull he-
ad geariv} o & ¢3S Jehlz Yck Chaco-
s99] el ol ¢5h= cervical pull head gear
5 :I"7H FukR9 7t ol s A'e] Utk o
1} L ¢4 & cervical pull head gearE AF£3}
A% AETH FHA F-919 ¥ (Table 14 312)
o] Z22 uul TS FuwrBoiwct Mards) (B
AW S 155, 171)¢) ¥igke] # A Chaconas® ¢
B e} oFzke] zbelst glivh. .+ high pull head
geardll 2|l A& 4rere] ol B (anterior nasal sp-
ine -9))oll 3Ho) WA Hclx B3 3oy £
A ol| 4= high pull head gear #=u} ¢lulel strai-
ght pull head gear& A3t 7%l % Aol AT
Ho] ot BB (Table 6 #2) (Fha4ws @, @)
4 gt=2H & whold Chaconas¥e] M 19k x|
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3t e} Chaconas"‘": ot z)o}ol] cervical pull
head gearE AF-&3t Az} Abeb A 1oj72]9 24
HE A2 F7HE-9l9 %_‘uﬁé | &9, A2
&72] 2 Euk BTl g o Aot A 24
T2 A2t fAZFAA AdAHYES gt 4t
74y Rokoz o] sAvtm Musgoy £ 4
Yl A= cervical pull head gaar A}-84) 2]2E-9)
o] 3% (Table 4 #2)E& 2 At Al 172, A
2T, R24ATFA T AR $HYo| AL
okAr-8- 3 o]=} high pull head gear AF-&AlE= A2
2] 2ol A E SHE Boli 9lo] Char-
onas® 8] B9}l fAFsh} ek7ke] o)At Qe AL
At 7 )ole] 2 H-HNE o we w329 -9-4-
E BEehx g & AHdAE 7TAY SHAl 8
&2 3A §F3t 2 2ot x4 $HE AW
3tAl B2 B9 djEolel At Rl 2
AL 5T AdA FFHE o] & F£RAALL
2 o]Rojzienag o ANE a2 d4tdl &
AZ A E B o] AL 9 YA Aol oS
o rlokgt A7 WA AR AREE vpo|r)

V. & =

T oA S o] 83l A AZFAFAA A
A 1 ol 2] ol high pull head gear, straight pull
head gear, cervical pull head gearE& o]-£3} 300
gram?| Fab A Hg Fof At Fel vl ¢
X9 HAE A g 22 AES Y
=
1. #3--3]ol4 cervical pull head gears} 713

£ $#8-& Ro|o straight pull head gear, hi-
gh pull head gear 48 LT&o] 7143} %)
2. AdATAYAA G52 HL 3 %w‘_""rg] head-

gear B0l 4] ¢ RF(F2 ANS H2)oll4
bkl
3. ¥FdlAE 35579 head gear BFoll4 o

Hadol] 2#o] who] WA=l Oon, high pull
head gearol| A& AF-JF g4 2addl4 9t
=S HRAHAE Holx Urix| LY AE A
¢ ® 9l
4. AZZTHYA Y P4+ high pull head gear
oAl A= Fu) Akl el E straight pull
head gear, cervical pull Bead gearoll A& %

W, sk, e eE B

10.
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— ABSTRACT —

A FINITE ELEMENT ANALYSIS ON THE EFFECT
OF THE HEADGEAR IN HUMAN MAXILLA.

in Soo Lee, Byung Hwa Sohn

Department of Dental Science, Yonsei University

The pufpose of this study was to analyze the stress distribution and the displacement in the

maxillary complex after the application of the three kinds of the head gear. (high pull head gear,
straight pull head gear, cervical pull head gear.) Orthopedic force, 300 gram, was applied to the
maxilla of the dry human skull in a high, straight and cervical direction. The stress distribution

and the displacement within the maxillary complex was analyzed by a 3-dimensional finite ele-
ment method.

The results were as follow:

In crown, the stress of cervical pull head gear was the greatest stress and straight pull head
gear was the medium stress and high pull head gear was the least stress.

The co’mpressive stress was observed on the anterior portion of premaxilla, especially anterior
nasal spine area, when the three kinds of head gear were applied to the dry kuman skull.
It appeared that the stress of the anterior portion of the zygomatic bone was greater than the
posterior portion in the case of three kinds of head gear application and compressive stress
was noted only at the below of the frontozygomatic suture of the zygomatic bone.

The backward, upward, sideward displacement of the alveolar area was observed in a high pull
head gear application but in the case of straight pull head gear and cervical pull head gear
application, the backward, downward, sideward displacement was observed.

The forward, downward, sideward displacement was observed on the midpalatine suture and
premaxilla on the sagittal plane and transverse palatine suture in the case of three kinds of
headgear application.

-227-



