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1. S(Sella)

. Po(Porion)

. Ba(Basion)

. Ar(Articulare)

. Na(Nasion)

. Or(Orbitale)

. Pt(Pterygoid)

ANS(Anterior nasal spine)

. PNS(Posterior nasal spine)

. A% (Subspinale)

. B (Supramentale)

. Pm(Protuberance menti)

. Pog(Pogonion)

. Me(Menton)

. Corpus-left : Meol| A &tetZ dtde] HAE& 1
A< g e HA.

16. Ramus—down : Arel A ramuse] A& W 2

A)(Fig. 1)
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Fig. 1. Reference points.

A @ e HA.

17. UIC(upper incisor crown) : AW et FH A
o] A

18. U1R(upper incisor root) : A Ao} F4 x| 9|
22k,

19. L1C(lower incisor crown) : A4 dket FA |
o] Adh

20. L1R(lower incisor root) : &A% ket 4 2] 9
-]:n:]—z%

21. U6C(upper molar crown) : &<t A1t+3¢] &
NEESuFH.

22. UBR(upper molar root) : At A1t 72| ] 24
FSA2CA.

23. L6C(lower molar crown) : &tk A1)+ 9] &
APREDFA.

24. L6R(lower molar root) : 3t} A1t 2] 9 <4
2 Z9A,

25. Pr: AFA%e HAA.

26. UL : deZey d39 384

27. LL : 3k 499 484,

28. Pos(Pogonion soft tissue)
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SN-FH
FH-MP
PP-MP
Y-axis
SNA

SNB
ANB
NPog-FH

O N o o~ D~

CHAIL&A 324 15, 20024

ATFH(N-Me)
ALFH(ANS-Me)

PTFH(S-Go)
Nperp
A~Nperp
Pog~Nperp

. ALFH/ATFH(%)
. PTFH/ ATFH(%)

® N O AW

Fig. 2. Skeletal measurements: angular(A) and linear(B) measurements.

U1 -SN

Ul -FH

A (U1-L1)

UT - NA
L1-NB

ul - PP

IMPA (LI - MP)
ué - PP

L6 - MP

V0 N OO RN~

U1~NA
L1~NB

Ul ~APog
L1~APog
UL~E line
LL~E line

oA W h -

Fig. 3. Dental measurements : angular(A) and linear(B) measurements.

2) ASEE
1) =4 ASHEE

A. ZrA &3 5(Fig. 2-A)

1. SN-FH
2. FH-MP

12

3. PP-MP
4. Y-axis

5. SNA

6. SNB

7. ANB

8. NPog-FH
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vicy
Uscv
UIRV
U6RV
UICH
U6CH
UIRH
UéRH

i

PNOOE OGN~

C = crown

R = root

V = vertical

H = horizontal

Fig. 4. Dental linear measurements : maxillary variables.

B. AA 235 (Fig. 2-B)

1. ATFH(Anterior total facial height, N-Me)

2. ALFH(Anterior lower facial height, ANS- Me)
3. PTFH(Posterior total facial height, S-Go)

4. Na-perpendicular(N_LFH, Nperp)

5. A~Noerp * NpepZH A ZFS] HEAE.

6. Pog ~Nperp : Npep ™ Pog?te] &7 2).

C. ¥ &A1 23 5(Fig. 2-B)
1. ALFH/ATFH(%)
2. PTFH/ATFH(%)

(2) Ao} AZFE
. ZASEFE (Fig. 3-A)
Ul-SN

Ul-FH
IMA(U1-L1)
Ul-NA

L1-NB

UI-PP
IMPA(LI-MP)
U6-PP

L6-MP

o=

© P NSOk W

B. AAZ3E (Fig. 3-B, 4)
1. U1I~NA
2. L1~NB
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3 zre] HAEAE.
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@y 7t HEAR.
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oF A1 =4 wFA 1o HEA.
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Table 1. Skeletal angular measurements.
Mean + SD(° )

Measurement Before TX After TX Sig
SN-FH 910 £ 218 916 = 221
FH-MP 2846 £ 504 2850 £ 501
PP-MP 2880 £ 526 29.00 + 509
Y-axis 6448 + 264 6466 t 281
SNA 8064 £ 198 8057 * 219
SNB 7796 £ 243 T747 £ 229 »*x
ANB 269 £ 205 310 = 202
NPog-FH 8.64 £ 231 8640 + 256

** Significantly different at p<0.05

[] betore-DkHL Il after-DKHL

90.0

50.0

O.OAI] ‘ . . . . = B

SN-FH FH-MP PP-MP Y-axis SNA SNB ANB  NPog-FH

Fig. 5. Skeletal angular measurements.

4 HEASFENME AT (PTFH)|] 050
T 08 m(pP<OBZE 4 IA F78tg e &
gl E Fo4 dE WHItE Bolx] &kt

2. XM BSHTable 3-5, Fig. 7-9)

A &2 Wl de A 3t o FHA
2=l -1566 + 567° (p<0.01)Q L, FH =}
FNHHA g Y AR A= dA] 7pz
-1565 £ 6.09° (p<0.01), -1583+563" (p<0.01)
Aoz Jehd W, AX3tzto] f94d A F7t
(2453 £ 690" , p<0.01)3FATh. oo gt 4
oF 239 Zd=e 794 e Wark fAhp<0.05
). NAd| gt et S8 4]<] 217} NBoj| tgh shetz
Az)e] zt a2l St Uit ket FHXA
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Table 2. Skeletal Liner measurements.
Mean * SD(mm)

Measurement Before TX After TX Sig

ATFH(N-Me) 13346 * 657 13378 £ 6.70
ALFH(ANS-Me) 7677 £ 517 7713 £ 538

PTFH(S-Go) 8.9 = 558 8745 £ 569 #+
A-Nperp -059 £ 245 -060 £ 252
Pog-Nperp -802 + 568 -802 * 568

ALFH/ATFH(%) 5749 = 1.79 5763 * 181
PTFH/ATFH(%) 6521 £ 407 6539 + 403

*x Significantly different at p<0.05

[]vetore-DKHL i after-OKHL

140.0)

0.0

e

-20.0

ATFH ALFH PTFH  A-Nperp Pog-Nperp ALFH/ATFH PFH/AFH

Fig. 6. Skeletal linear measurements.

gt 729 2 BT foA A FASATHp<
001). AAZFEANE 25 7949 A 723
TH(p<0.01). E linedl w3t 4, st 5% =3 &
9g A ZFAaSHH TH(p<0.01).

Aot AAR, Fd AR AASFEAME F
Ax AT FA4Q0 YA A2 AFFH YA
Hslel= BAIAY Aol fIATHp<0.05). et
AN TR X B2 X9 FAFQ YA JA] B
ARA FYAL ARHP<0.05). Fet FH2] A#
o] AZA 9AHslE -7.08 + 2.14 mn(p< 0.01)°]
1 29 £ A AXHEE -238 £ 1.15 m(p<
0.0DE BAAQA FAe] ANt Aot A1) <]
2@ A2 AEHQ YA A= 248 £ 099 mn,
206 £ 092 mZ XNE F FA A ¥ o=
U B tH(p<0.01).
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Table 3. Dental angular measurements.
Mean + SD(° )

Measurement Before TX After TX Sig
Ul-SN 11478 = 502 99.11 £531 #xx
Ul-FH 12349 1615 10785 * 641 #xx
IA(UI-LD) 10935 £ 7.25 13388 * 7.25 #xx
UI-NA 3411 = 587 1939 * 983 *xx
L1-NB 3462 = 424 2466 T 579 #xx
Ul-PP 12343 £ 599 10760 * 666 ***
IMPA(LL-MP) 9887 £ 554 9033 L 752 xx
U6-PP 8320 £ 441 8490 * 451
L6-MP 8330 = 405 7867 L 591 **=

*+x Significantly different at p<0.01

Table 4. Dental Linear measurements.
Mean = SD(mm)

Measurement Before TX After TX Sig
Ul-NA 1092 £ 230 396 & 52.56%+*
L1-NB 1029 £ 200 582 £ 181 ##x
Ul-APog 1333 £ 242 655 * 151 *xx
L1-APog 799 £ 258 323 £ 1.36
UL-E line 224 £ 192 0036 £ 196 #xx
LL-E-line 507 £ 241 172 £ 200 #==

*+x Significantly different at p<0.01

Table 5. Dental Linear measurements : maxillary variables
Mean = SD(mm)

Measurement Before TX After TX Sig
UICV 3295 £ 321 3370 £ 265 #xx
UIRV 1048 £ 198 810 * 1.89 *#x
UICH 6308 £ 3.09 5600 £ 3.25
UIRH 4820 £ 289 4780 £ 365 #xx
UeCV 2700 £ 208 2732 + 2.09 =
U6RV 860 + 192 868+ 175
U6CH 2820+ 292  3068% 283
U6RH 3005 £ 253 3210 * 258

x#x Significantly different at p<0.01

Double keyhole loopdll 2|5t Atet 6RIX|S| SUIHRIA|
O

o
RIOIOI S0 Bt SDF UM

[]before-DKHL [l after-DKHL
14.0

6.01—

0.0l I

UINA LINB U1APog L1APog UL-E LL-E

Fig. 8. Dental linear measurements.

[Jvefore-oKHL [ after-OKHL
40.0

0.0
UISN UIFH 1IA UINA LINB UIPP IMPA U6PP LEMP

Fig. 7. Dental angular measurements.

] pefore-bxHL [ after-OKHL
70.0

40.0

1

Uicv. UiRv  UICH UIRH UBCV UBRV ~ UBCH  UBRH

Fig. 9. Dental linear measurements
* maxillary variables.

15



CHAIWEAl 32 15, 20024

Fig. 10. Activation of DKHL
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- ABSTRACT -

A Cephalometric study on tooth movement pattern
of maxillary 6 anteriors with double keyhole loops

Hyun-Kyung Kim, Young-Guk Park

Department of Orthodontics, College of Dentistry, Kyung Hee University

The present study hypothesized that the double keyhole looped archwire plays a positive role for the sake of
translatory movement and/or controlled tipping of upper 6 anteriors, and secures anchorage control as well.
The purposes of the study were to evaluate the changes in lateral cephalograms during orthodontic treatment with
DKHLs and to compare the skeletal & dental changes before- & after-treatment. The materials of this study were
lateral cephalograms of 20 adult patients with upper dentoalveolar protrusion both in class I and in class 1I Division

1 malocclusion.

Lateral cephalograms were taken before and after orthodontic treatment with upper 1st bicuspid extraction and

DKHLs.

The results were obtained as follows :

1. There were no statistically significant differences in skeletal measurement except SNB and PTFH between
before- & after-treatment. The major changes were in dentoalveolar region.
2. After treatment, there were statistically significant decrease in dental measurement except interincisal angle.

3. Both upper & lower lip protrusion was decreased.

4. There were statistically differences in upper anterior crown horizontal & root vertical dimension(7.08 = 2.14 mm,

238 £ 1.15 mm, p<0.01).

5. There were statistically differences in upper posterior dental(both crown & root) horizontal dimension(2.48 *+

0.99 mn, 205 £ 091 mm, p<0.01).

KOREA. J. ORTHOD. 2002 : 32(1) : 9-18

% Key words : Double Keyhole Loop, Maxillary dentoalveolar protrusion, En-masse retraction of 6
anteriors, Lateral cephalometric evaluation
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