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FRUALA L gotg Al AAAFAA
T} dehE AWAJD FXEBA AT YA
2 AE7)7He S/EAA 127 gelitt. A8
39 A7)E B&F 350~400ge]™ 3o Wake
gerzel e fABIES ] {8t
agHo] st Aoz 20°2 3w, I
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Labio-Lingual Appliance (°]3} La-Li) =
THEZAR(o]5} R. P. E)& 21 A= 347}
Zpol7t 31& Aoz "3454"1 olE9] Aolg &
olr7] 93] R. P. E. #(28%)3} La-Liit(23
H)e] £ Fo7 BE 34

4) ARAZ Fyd

Y/3& o2 B9, Counterclockwise A1 %4 3
9] <otx 8217} Clockwise A% eyt Normal
4% e R #AAEY ¥ ARFHCR X8
Hy I XN8ERE o 43¢ AL & 5 Ut
°|¥ clinical impressiong 7\4%5}] w7l 'r]O}'o:‘
Clockwise 4% 3 el *(21%), Normal A7 3¢l
7(13%), Counterclockwise 4% Fel2(17%)
o] A Fo2 EH3I

2. A& (Figure 1, 2)

D 29 AhA Ay vglg
AZA

H7l #3

Flg. 1. Measurement for absolute dimensional
change of both jows

- (@O SNA ® SNB ® Mx. length

® Mn. length ® Mn. plane angle

® Articular angle

HYUT MY ARle) ot 853

SNA ; SN line®} NA line°] °]F¥& Zx=
SNB ; SN line?} NB line°] o]+ zZtx=
Mx. length ; Condyliono) ™ point A7Z}A &}
Az
Mn. length ; Condyliono| 4] Gnathion7}A] ¢]
A2
Mn. plane angle; SN line®} Mn. plane
(GoMe)e] o]F & Zt=
Articular angle ; S-Ar line®} Ar-Go line®]
ol F: 4x

2) ZAsletE A3zt Adide WEE By
83 AZFA
Wits Appraisal ; A point® B pointel| A occ-
lusal planel] =842 19& o occlusal
plane’d ol A 2] Az
ANB ; SNA®} SNB9] 2t
Anterior facial height ; Nl A Me7t#] 2] A2
Posterior facial height ; SellA Go7tAl &) A<

Fig. 2. Measurement for relative dimensional
change of both jaws

@ Wits appraisal @ ANB @ Anterior Facial

Height @ Posterior Facial Height
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1. |32 . A 87A Yol EF (Table IO, V)
Z} AEA ol QoA X BAMA] o3t f
Descriptive statistics® ©| 83t 2+ A&x ik veldA] g9dtd. (p<0. 05)
o] J#t, FYE, XTUAE Ty, 4

7He] f9A AHE BA37] A8lA Kruskal- o 74 ZXE EF (Table 0, V)
Wallis Test®} Mann-Whitney Test < A 835} Zr Al&A e QojM FXEAR. P. E T FH

Ak & 29| Wk, EFUAE it 4 A La-Li#)ol &9 2ke vehdA] gkt (p<0.05)
2329 fo4 JRE AA SN Table I~V).
2} A2 Fed(FH ratio ¥) ¥F

- 7h A BF (Table I, V) (Table IV, V)
Z} AZA G 1AM o, Yzt {8 &t Y Wits appraisal, Mn. plane angle®] 7l&X]o|
A gk} (p<0.05) X clockwise# normaldoll A Bt} counter-

Table I. Descriptive statistics for the absolute measurement according to facial growth pattern

goups male female
variable PRE-TX POST-TX PRE-TX POST-TX
SNA (°) 781%29 795+34 782129 80.0£30
SNB (" ) 787£31 772131 793133 717128
ANB (°.) -06*15 21%16 -1.0%21 23%23
Mn. Plane Angle (° ) 302+37 P5+36 206154 316%51
Articular Angle (° ) 146.6£5.0 1479158 145543 147445
Wits appraisal (mm) -71%31 -30£27 -73129 -28+31
Mx. Length (mm) 815*44 842146 814141 835£38
Mn. Length (mm) 1068+52 1080£58 107.7£67 1084167
A-P FH Ratio (%) 62.3£39 60,7128 . 624%39 612135

mean age (yr) 92 97

Table I. Descriptive statistics for the absolute measurement according to treatment beginning age

group 58 to 8 year-old 8 to 10 year-old 10 to 12 year-old 12 to 14 year-old
variable PRE-TX POST-TX PRE-TX POST-TX PRE-TX POST-TX PRE-TX POST-TX
SNA ( °) 78822  809%25 778+37 T96%39  TI7x27 790431 799423 813123
SNB ( °) 790124  TIA+22 780+38 766+34  T92+31  T74+27 812432  800x35
ANB ( °) -01£13  34%19 -02+11 30%16  -15+22  14+19 -11%21  13+15

MNPlane Angle ( °) 309+49  325%42 31642 332+44 287445  314*x45 288159 307164
Articular Angle ( °)- 465459  47.8%53 1474+33 1495+33 1449149 1466%59 1469+15 1477130
Wits appraisal (mm) -61+36  -27%34 -75+29 -26+30  -78+26  -29+27 -67+32  -37435

Mx. Lenght(un) TI0+31 802436  8L7+22 835430  824+4l 847436  863f18  838+32
Mn. Lenght(us) 996431 1005235 106047 1067+47 1102443 111143 1142420 1158+36
A-P FH Ratio%) 61731 606424  605+40 599+45 630437  6L0+30  653+41  641+41
mean treatment 1 _ 78 81 9

period(month)
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Table M. Descriptive statistics for the absolute measurement according to intraoral appliance

goups RPE. La-Li appliance

variable PRE-TX POST-TX PRE-TX POST-TX
SNA (°) 780%3.2 794£3.0 784+25 80.3%3.3
SNB (* ) 790£35 773%30 792+28 778+29
ANB (° ) -1.0£22 21%17 -07£15 24124
Mn. Plane Angle (° ) 299£50 32.1£48 20845 31.8+43
Articular Angle (° ) 1452143 1468153 1468149 1487+46
Wits appraisal (mm) -74%28 -34%25 71132 -23%34
Mx. Length (mm) 826*44 847144 80.1+£37 828t36
Mn. Length (mm) 1088x6.2 109.8+6.3 106.6£5.7 1064158
A-P FH Ratio (%) 62.1£42 60.7£36 627134 613128
mean age (yr) 10.2 89

mean treatment

period (month) 83 78

Table IV. Descritive statistics for the absolute measurement according to facial growth pattern

groups clockwise normal C-clockwise
variable PRE-TX  POST-TX  PRE-TX  POST-TX  PRE-TX  POST-TX
SNA () T718+25 794+238 77928 792431 7941238 81.3%33
SNB (") T18+26 16.7+25 789+25 769+26 816+26 796126
ANB () 00+18 26+19 -1.0+10 2321 -21+19 16+22

Mn.Plane Angle (* ) 327+39 34.1+38 28.7+38 30738 264140 204+45
Articular Angle (* ) 1464%56 1468+54 144.7£37 1466+4.2 1469+40 1498+3.3

Wits appraisal (nm) -73%30 37126 -5.7£35 -22%4.1 -84+23 -22%24
Mx.Length (mm) 815147 835146 824+40 849138 81.1+4.1 839140
Mn.Length (mm) 106.0£5.7 107.1+59 1073165 108.0%7.1 109.0+64 109665

A-P FH Ratio (%) 59.3+1.7 586+16 63609 621+1.1 665120 642+2.1

mean age (yr) 96 10.1 107
mean treatment
period (month) 78 85 82

Table V. Comparison of significance(K-W Test and M-W Test, p(0.05)

classification measurements of significance significant group
none
e
Tx beginning age . .
Intraoral applince Wits appraisal (group 1, group 3)
FH. ratio (group 2, group 3)
o Mn. Plane angle (group 1, group 3)
(group 2, group 3)
SNB (group 1, group 2)
(group 1, group 3)
ANB (group 1, group 2)
(group 1, group 3)
Articular angle (group 1, group 3)

* group 1 = clockwise growth pattern group 2 = normal growth pattern  group 3 = counterclockwise pattern
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clockwisez oA B & &A% 3}o)gh-E e
WAt

Articular angle®] AZA)ME clockwiseT
B} counterclockwisew oAl X584 3%2] 2]
gto]l © =LA el SNB, ANBS Al&3] o)
M £ clockwise Z9lA] normal#, counterclock-
wiseT B0 X8 AZ 9] ztolgke] AA el
t}. (p<0. 05)

V. 3% 3 ng

) RS ohiA G & 4 Sl Angle? &
Aetd Ao gl 2599 jackscrewst &
ALeE BRI & AR, ehEe] AFEgol #
glfthn 22X A} Hass™& palatal expan-
sion® Ao A AQYo g FAZFHF
Zo As7t Y Rasiye o 339
o] A7le] dist “XotmFEo| gramo|ut
ounce® XHE 4 It F¥H L pound® X
d9 + "z sl

Mermigos'"€ getg 2WAAd @ A7
oA Aetgo] A EH Y et Aoz o
T 1. 76mm A YA =1, tetF2 Mn. plane
angle® gonial angle®] ZAsIAA AFu o
2 A} gldvdn 2Rasa.

Nanda®®3¥= Rhesus monkey 9] et o) o
3 AdrAQlE el Ao sl ALHEARL
Zhald ot F4#9]7} sutural modification®l)
oJste] AW o R o|FE ¢ glon, o|F] I
< AU gk #A)7) dokn Ryt
% Dellinger” = Macaca monkey] Aot o] ot
g 93l pterygoidoA] #algo] A4
oz AR g WA Tm 2udch
Nanda™& 208 9] 244 AWF A xE §4
E 44E AN AAZ 4318 AR5 2
I 4AEL 1~3mm, At Hole 1~4mm A
Poz oS B YUt Ie®e IZHAY
AMF FE 1S AsA Jehlls £ 47
9 gXg JAHPHE ez AUty BaF
u} gle}. ojehzho] et AWAQ A9 4F
71 284 Alg F32E Agadd g g
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< detse] 77 Y7 AW, YRR AT
7} getE AR A2 NaY 29 A7
A ge 4T vm AT & A7

g d7de dgd Hae odm, o
Rune5?9 d7¢ ¥ad < vk Runes2
27 gH), vol, Hoj 4471, 8713k wre}
Az AW o5 Fo] Hol7t e NG AT
Ao, dgdose Forgel Aol 5
9% vlAE a2k glod 2R A3k
AL B7h5 Sohn stgnh & TN E ot
29 A o FFL o ZTRFANE T3
#9217} glo} Rune5el A7 A7} A9 ¥l
@ An7t vgot |

2 dFolde 4Es 7Au AR et 2
7t 7oz BHey, AR 4FFHEe AT,
A BAA] Yol UTLE 74 EFStd A8
A% AaFe) B V2T 2 494 E
Agstdnh 2% tuel YAYE(F. H ratio)
o Wt E7F A AL TN, A8 A5 %
olg vlm@ A3}, 2 F2l Felgol Yehteh

1) g EF

Proffit?®e growth modificationg& 98+ o] 4
A A7l EAE 1354, A& 115412 pu-
bertyZ A9 A A7l std 1, £ A7l
A gy JEARL 4792 M9 0.7TH 2 A=)
9] 7340l growth peakell © 23 3t7] W&o
dorg AAY FA o) o A 5EIHI}F U 2
g 3T 5 AT, F FAbeld BE AEX|
N FARA7} EAA LU THTable I, V).

Y1 7kl growth peake] e ¥ 5ET AE
4 zol7l EAsA] ¥ornZ Jehd AR
B 4 9 o#e A T A8MA Y
ol EFoM X8 aTe] Aol glry= 23
o} AR 3},

2) X@MAl Liojd &%
Delairets “gotol] U@ 43 FH L2 715
Z710] A&t FAo| o AARHAH 1 o
circummaxillary suture?t o8 25 A

el A FetEe] olFo] dA dojurl

}

o
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O
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o]} A, Kambara®E Macaca irusg ©]
4 A7oA AgEdH elste] circum-
maxillary suture®t maxillary tuberosity <A
B3 A3yl deEgion, AdotEe AdolF
2 7% 3 zJld FYEYHE FHLELE
sutural activityE Z7MA1A 2 37 SdEo
1 3FF 2. suture opening, sutural connective
tissue fiber®l stretching, N A&29] ¥4, suture
widthE &2 5te] & homeostasis52] WI7HA] 6t
2& otZ 9l o] Fo] YoJub= mechanismel 2t
2 A9yt 9 Samas®E AdetetE el
Agt 232 o]fE FxdMe dFYHS
early growing stages (Hellman®] X% 1I C ~
M Al ALgglolet €k g8t

yol7t oldrE T Hdl ABVAM A=
7L Y £& Fojge Yutdd BdAe €
g & AqdAE 5 8AdA 14M171A] Vo d
BN N 5AZ AsyF A ¥i&sid o
279 od AZAANMT FA7t YA
23128

ol¢} 2 A g XZA7[ wt F&sthe
o] A%, Fzert FAsittd | Szt A
Bt opa} 144 H = ol A FUY
92 4L & o AhdEn.

3) 4 HRE 2F

Patrick®®¢ palatal expansion®] E#7} in-
termaxillary suture¥® ©}Yg} circummaxillary
articulation (frontal, nasal, lacrimal, ethmoidal,
palatine, vomer, zygoma, inferior nasal concha,
opposite maxilla, and occasionally sphenoids)l
&= 94g v FAEATH

Palatal expansion® 2 4<-&FE “Disarticu-
lates” M719, B2 olN A ETuke-E A
gogm A A o fueA e
T3 AFE b glch A EdE £
g% Adto 2 Fate ¥< 7tk R P E %
FABZY Bagle) AW gL 748t La-Lid
Atololl X B A I e Kol S E A, oF
f9d= Jdehtx it R P E. T2
circummaxillary sutureZ loosening A1A <

Jhte gy 1 23t o £ Aolgde B3

T2 oelduh. F +9) A7zt B
B Sqx9 Aol AFIAHReY fdate
YEA gttt o9k 2 A olst o
Avk Astetel Bxsl Axrt AR @& A%
E La-Lig AH&dtn, Addez 44717 £
Urte g Agstete] Bxsist A8 2% R
P.EE AH¢S Aot & & Aok &, d%A
shet Rz3tel Axd wel AE AXNE Y
A Hd x5A%e Ane A YT EH
2 4L 5 gledzy Yy,

rr

R,

L

4) °t2 8% HEE 2R

McNamara'®o] o3hd etd
o g% attZe] Fah Ao AsA
ok ;Ao Z717 YehdA Hed, ol 2 A3
A #e et 11735 7 K counterclock-
wise growth pattern)sl| A & o] 2] & E#}7} 2]
A Fgstm, 2 e 13E A 8
(clockwise growth pattern)olM & Z18iA &
g3t n AFsArt ool B A7 A A
ARH 7} dmgA7 e AdE AN ZA
o] AYAQ A8 EHE vlwste ESirh

Aord pAT FohA ;A Ho w £
F3 HFUF:F. I ratio=56~62 clockwise
growth pattern, 27 : 62~65 normal growth
pattern, 3 : 65~80 counterclockwise growth
pattern) Atelel] f-eizxk7b UEbT

Table VE 23 Fstetae] oAl A%
9112 Jehll= Wits appraisal® ANB A &3
oA counterclockwise growth patterne] 3w©]
clockwise growth pattern®] 1¢]\} pormal
growth pattern®] 275t} M Fe] o BSE
el gich stetEel Fabd A TS FA
8} SNB, Articular angle, Mn. plane angle®
Az N E 329 FAFo] 17t 2T EH
H 228 9 $ Utk

wha gergel AFWA SRS Jehle
SNA, Mx. length A& M E 2t 73t F9A4
ol gt & AIFY AW olFFHE Al Lol
2= zgsitty & & vk wEbA counter-
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clockwise growth pattern® 3%°} clockwise
growth pattern®] 1¥°]Y} normal growth
pattern®] 2X.t} Wits appraisal®} ANBS} 7
Aol BIY olfE sttEy Fahl AF
o] f ¥}/ wWielgtn & 4 Ut} AEFHo
2 AE% ofd gAKrY Aok AWML A
o} NFEFHE o Edle He ARAY "
577t 83 AHeE § Jlesl Atsdrh

ol el AW ulel o] Aot AZHA
NA et AMALE A A AWAUS
A g AHEA] o], A, A e £2
EUE A7) HaiMde A ET FR 9 L3 AL
fo| Fas, XN FA gL ot AZHA
ool vlmE3 3P A B4, dxA 59 W3
o gk AF7t gestee) Atgd

v.d £

AA A AP nYFAA G A
A AAZ AgeL 43 @Fez AT
44 Allg F3x% &4 5144 213, o
307)& 38, ABIA Jold, 77 FAE,
ARGF FEHER RS, g5 22 28
< 2%

1. XNBHA| Lol H g8 28

gt Azglel AFUdE YolE [Fo R
3 470 (58~8Al, 8~104], 10~124), 12~14
Aoz o] vlmdd A3 Jold AZYE
Lolle 79495 BolA] ¥gten] Yy g H
BAMNE 84S Bolx] sttt (p<0.05)

2. T4 MXE EF v

2 AAAQE 98 B o] 1024
RPE. 3 BH#uo] 89419 La-Li 722
Fo Hlws) & A FR)7ele oy F A
FoME o4& Holx gttt (p<0.05)

3. 028 EelY 2R

7}, Clockwise growth pattern@ol4] SNB,
ANB9 74 #o] normalitelyt counterclock-
wise growth pattern@H.t}h Zgkt}. (p<0.05)

1}, Counterclockwise growth patterni-ellA]

R mEX| 243 45, 1994

Wits appraisal, Mn. plane angle®] Z7}go]
normalie] Y clockwise growth pattern@®.th
2tk (p<0.05)

t}. Counterclocklwise growth patternitoll 4]
Articular angle®] Z7}8o] clockwise growth
pattern 2.t} B3ttt (p<0.05)
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TREATMENT EFFECT OF PROTRACTION HEAD GEAR
ON SKELETAL CLASS I MALOCCLUSION

Chung-Ju Hwang - Seung-Hyun Kyung - Joong-Ki Lim

Dept. of Orthodontics, College of Dentistry, Yonsei University

Before 1970, mandibular overgrowth was known as main cause of skeletal Class I malocclusion in growing
children ; however, recent study reports that many skeletal Class I malocclusion patients also show maxﬂlary
deficiency.

Since 1972, when Delaire re-accommodated Protraction Head Gear (P.H.G.), many researchers have reported that
skeletal Class II discrepancies could be corrected through use of PH.G., which induces anterior movement of maxilla
and change in mandibular growth pattem into infero-posterior direction ; nevertheless, it is very difficult to predict
resultant changes of orofacial region.

The purpose of this study was to find out what treatment effect PH.G. has on different study samples. Author
divided 51 skeletal Class I malocclusion patients with maxillary deficiency who were treated with PH.G. into
different study groups depending on sex, treatment beginning age, intraoral appliance, and facial growth pattern.

By doing so, following results were obtained.

1. Treatment beginning age and Sex

Four age groups (58 to 8 year-old, 8 to 10 year-old, 10 to 12 year-old, 12 to 14 year-old) were compared, and
no significant difference was observed. (p<0.05)

There was no significant difference between the sex groups, either. (p<0.05)

2. Intraoral appliance

Treatment effects of study groups that used R.P.E.(mean age of 10.2) and Labio-Lingual appliance(mean age of
89) were compared.

There was no significant difference depending on the type of intraoral appliance that was used, (p<0.05)

3. Facial growth pattern
1) Amounts of SNB and ANB corrections were smaller in clockwise growth pattern group than those in normal or
counterclockwise growth pattern group. (p<0.05)
2) Amounts of increase in Wits appraisal and mandibular plane angle were greater in counterclockwise growth pattern
group than those in normal or clockwise growth pattern group. (p<0.05)
3)Amounts of increase in articular angle were greater in counter lockwise growth pattern group than those in
clockwise growth pattern group. (p<0.05)
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