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B 1. A=l X XadS=ADI0 &8 & X=IRIC] Bl
HEHR}

Sample size 27 5

Initial records

Mean age(yr) 11.80 21.10
S.D. 0.77 3.38
Maximum 1388 31.58
Minimum 10.66 1825
End of treatment

Mean age(yr) 13.88 23.18
S.D. 0.73 478
Maximum 15.83 3391
Minimum 1266 20.50
Treatmemt time

Mean duration(yr) 2.08 2.08
S.D. 055 0.76
Maximum 458 433
Minimum 133 1.7
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71Eo2 A7) olsTd AT oE st A
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2. Johnston analysis

A uge X<Ee W3le) apical based W3}
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ol 5T} XA o] Fol 2&] o] Fo]A ™ apical base®] ¥
3l= nEE A e ALY apical base?] AL 2A] o]
ol

o] B0 B2 7|AZol U3t T o] FUdH}
FAAL Auzbl] g =9 HFLE ST
2N FRFnGo| AGA o|FARXEAE HHdte



Vol. 25, No. 3. 1995. Korea. J. Orthod.

E 2. AsH
1.N : Nasion, The most anterior of the frontonasal suture
2.5 . Sellar, The center of the sella turcica
3. Or * Orbitale, The lowest point of the lower margin of the bony orbit
4. Po : Porion,The most superior point of contour of external auditory meatus
5 Ar . Articulare, The intersection between the external contour of the cranial base and the dorsal contour of the

condylar head and neck

. U6F : Furcation area of upper lst molar

width of crown of lower 1st molar

BE NERRERESORISORERBEREESooNo
(e
>

L6F  : Furcation area of lower 1st molar

Go : Gonion,The most inferior,posterior,outward point on the jaw angle
Me . Menton, The lowest point on the symphyseal shadow
Gn : Gnathion, The most antero-inferior point in the contour of chin
Pog Pogonion, The most anterior point on the contour of chin
A : Subspinale, The most posterior point on the anterior contour of the upper alveolar process
B : Supramentale, The most posterior point on the anterior contour of the lower alveolar process
. ANS : Anterior Nasal Spine The tip of the anterior nasal spine of the palatal bone in the hard palate
. PNS : Posterior Nasal Spine, The tip of the posterior nasal spine of the palatal bone in the hard palate
. PTM : Pterygomaxillary fissure,The most inferior point on the contour of pterygomaxillary fissure
. Cd > Condylion, The highest point on each condylar head
. UIE  : Upper incisor edge, The incisal edge of the upper central incisor
. UIA : Upper incisor apex,The root apex of the upper central incisor
. U4C  : Midpoint of mesiodistal width of crown of upper 1lst premolar
* Midpoint of mesiodistal width of apical third of upper 1st premolar
. U6C  : Midpoint of mesiodistal width of crown of upper lst molar

IS : Midpoint between upper incisal edge and lower incisal edge

LIE : Lower incisor edge The incisal edge of the lower central incisor

L1A : Lower incisor apex,The root apex of the lower central incisor

14AC  : Midpoint of mesiodistal width of crown of lower 1st premolar

I4A  : Midpoint of mesiodistal width of apical third of lower 1st premolar

Mo Midpoint between midpoint of mesiodistal width of crown of upper 1st molar and midpoint of mesiodistal

16C  : Midpoint of mesiodistal width of crown of lower 1st molar

Aolt}.

A8 A, %e] 43t trabecular patternsg FA}a}
3, skt Al Ao 9AHEHE 2 ¢ Hs)
o 7188t FAE F%S 18l9 functional occlu-
sal planee 131t} Functional occlusal plane& 4,
ot AN TR & Al1ATR ] wFHE o] 5R3}=
A& o] Aolt} Mean functional occlusal plane$-
2 84,%9] functional occlusal plane®] ™4 x]o|™
B E ASA = Mean Functional Occlusal Plane
(MFOP)/gel| A o] Fo} ),

Apical base®] ¥ 35 #23}7] 43l D point (cen-
ter of the outline of the mandibular symphysis)& 1
Aok, Mandibular symphysis®] internal bony
architectured] 54 53 D pointE HARgit}

A e FA7A Z g dehpx e ol g3 4
ot T3t 3het 29 A, FARA o Uit FFe o

S48 #@ds) s gAdEs FEANEARCT
ArotZ S palatal trabeculae®}t lingual palatal

curvatured] & A)7]3. ANS®} PNSE o] & 70
Wg FgsiAen PAEHE S FHAUNSH 2”14
A Holg TZEEY o|FdT At

¥ ¥ A S 25t =golde Heles +
HeE IF $EnTE o IdsA7le Asgke -3
2 EAIZ o % dAle] 7 AZAd did Ade
o5 2t

1) Maxillary M1 angulation pre-treatment

MFOPel| tjsted 28 AH&3shs X|ote] 453 MFOP
7} o} &% superior—posterior angleojth.
2) Maxillary M1 angulation post-treatment

M1 #Az=3z MFOP7} ©] 5+ superior-posterior angle
ojt}.
3) Change in Maxillary M1 angulation
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E 3. AzESR

A. Maxillary skeletal measurements
1. Condylion-A point
2. SNA angle
3. N Vertical/point A

B. Maxillary dental measurements
4. U6 horizontal/PTV
5. U6 vertical
6. Ul /point A
7. Ul vertical
8. Ul to SN

C. Mandibular skeletal measurements
9. Mandibular length

10. Pogonion/N vertical

11. Facial angle

12. SNB angle

D. Mandibular dental messurements
13. L6 horizontal/PTV
14. 16 vertical
15. L1 /A-Pogonion
16. L1 vertical
17. IMPA
18. FMIA

E. Vertical dimension

19. Anterior facial height
20. Posterior facial height
21. FMA

22. Lower facial height
23. Facial axis angle

24. Y axis angle

25. ODL

F. Anteroposterior discrepancy
26. APDI

27. Wits appraisal

28. ANB

G. Occlusal plane angulation .
29. Downs’ OP to FH
30. Functional OP to FH

2-D3kolch. webA, -ghe FA 9] XAdo] Ao A

A Ag Sjulg,

4) Linear conversion of Maxillary M1 tipping
o237 2 Ao 28 AAPHEE millimeterZt o2 A

% = E]- 15,23,25,29)
X = [132 sin(g +24)] - 55
5) Maxillary M1 movement
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a8 1. AsH

a8 3. AHsas

et AR 9 AR EH o) MFOPS 33 &tA &3
o Aot (RAEF-A8A)
6) Mandibular M1 angulation pre-treatment

1e] 73389 243 inferior-posterior angle® 4 ¢
o},



MFOP

Dv

r cranial base
]

'maxillary change

o

6 . .
tipping movement ¢ o
7 bodily movement molar

—S
-

10
3 apical base change | -total molar

correction
—
Btipping movement 5 mandibular
? bodily movement molar

2 mandibuiar change

38 4. Johnston analysise| 725732529

A 5 HEdA FEA0E BAEYE trabecular patternsS
Z41 02 palatal outline® £3 gt} SEE sphenoid bone]
greater wing® cranial base®} superior border?} ¥t 3
o]}, Mean functional occlusal plane(MFOP)& X 84,3 7)
34 n@Ewe @At} D pointes Tadl 9 @iz
E st 24 olth B. MFOPA A 4 8let tj 2]
AAEFERE 71828 o|Bo] A3HF oz doht o] F34
EAE T3 AAE7) 94 HEEldeA g ddd. C
FAZAE ANYTE D pointd o] ESE &4 sto] eI
Uit stebEe] o] 5% 33

7) Mandibular M1 angulation post-treatment

29 799 ZU3hY inferior—posterior angleS &3 3+
.

8) Change in Mandibular M1 angulation

gkel X g 3o olghe] AadTiH +3o B V|2HT A
o] Ao g AARFAY A 2o] Yo g AARRITHE o]
£ 1§ 2¥HA A =fe| At
9) Linear conversion of lower M1 tipping

49 A& Tge] AEA7Y,

10) Mandibular M1 movement

5)9] 7§91 Zom ¥Hof o] gho] +ehd o] I7 #A
Tgo] " AE ] ZHolEE 9|3t
11) Linear change from D to D’

Point D& 2% SRWAPAALA A mandibular sym-
physis®l outline® centroid(geometric center)2 2|v|3}H
#E2A 233} +ghe steZe A Adolsg
9 nj g},

12) Horizontal change from D to D’

MFOPel| Ba3lA &35t +3ke stetdol 847
o Hgte] o & Ao B8-S sty I FAl =S
Z F e SEGF] LSS or|gt
13) Vertical change from D to D’

a8 5. "Pitchfork diagram”'®32%2%

Palate?] 8 0 2 SE position?] zjo]& o3 A5
A WE ot ()atdEe] 43e FAACd
point DY) £HAQ Wiz FADT 23Tl e skt
Z9)] net growth7} "apical base change"o] o 34,8tk 74
9] o] 54,502 Aole] AAlelE(6,8)7 A |F(79)8 Y
%4 9l o Total molar correction (10)2 A},5}e}3]9] A]
A4 B2 Wl

08 ?4nge] #AE wysted B8 de A +
golsd, I1F 34 aTAAE t$d A7) FAE -fol
t}.

MFOPd| #2322 38 +gke 3tetZ°l depress-
ion¥ &< o gt (S, FMAZE 571819 &8 <v| e
14) Mesiodistal movement of lower molar/D

D pointell FHAI7E ket Al 7Xe L4 o5
< 233t} ol MFOP BastA A7) A4H
Z49] o]5%E 2HFo A o|Fojzith TheF det Al
27} D pointol]l thalel A2 o] F3td 1§ #A
TS FAGE ole +3gtelth
15) Total molar correction

o] g =] MFOPdl Al 33t et A1+
Z ZRANNH st A7 e olFdom )
16) Change in SE position

SE points greater wing of the sphenoid®} cranial base
o] Ado] i Aol o] o] FFE FAA U o}
o] AAE 9u|git.

Ct. SA=2AM
ool A AEE AZFEA thsta] SAS (Statis-

tical Analysis System) program< ©]-8-3to] EAIA
gatgot. RE A=3E0) g A7) oteTH A
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AT HAgE EFHUANE FYon A8 @A E U6 horizontal, 16 horizontal, vertical,

FGEE] st T 7 t-testS AAEF o, L1/A-Pog@&Eolx {23 2ol & HoH, 21
AAB5AF o HglgEo] dae Wl A 9 one- g YolrE FEoX= Ant. facial height, Post
sample t-testg& AAsld W] §o4 odrs facial height, Lower facial heightol A $2] % A}ol &
dolrsgrom T 7 t-testE AAsFAT) B8t} Anteroposterior discrepancy, Occlusal plane
angulation®] @EolX & FJg A7 GASHA &%
. HA7MH 1=
1L AEdM & 2210 HInE 4 2. Nz2 10 XI0BILE 5
A8 F w39 HlmelA g stete] 2AAQ B 1) Maxillary skeletal changes
AgEA F93 Aol YAt AAHAIEES] n) A7) obE7-o| A= Midfacial depth(Copoint A),

¥ 4. XS89 SKELETODENTAL VARIABLES

A. Maxillary skeletal .

1. Condylion-A 85.39 355 84.25 17.21 NS
2. SNA 80.26 345 78.33 12.08 NS
3. N vertical/A -0.71 3.4 -0.06 3.06 NS
B. Maxillary dental

1. U6 horizontal 11.97 322 17.20 580 ok
2. U6 vertical 2291 537 28.14 16.87 NS
3. Ul/point A 6.38 2.59 1384 2099 NS
4. Ul vertical 31.21 340 2958 11.99 NS
5. Ul to SN 110.75 6.77 113.86 11.89 NS
C. Mandibular skeletal

1. Mandibular length 11118 3.87 11768 12.09 *
2. Pog/N vertical -1092 408 -1.79 8.09 NS
3. Facial angle 84.47 191 84.10 10.55 NS
4. SNB 75.30 2.87 73.65 1463 NS
D. Mandibular dental

1. L6 horizontal 1058 345 17.11 791 ok
2. L6 vertical 31.84 295 38.39 , 12.80 *
3. L1/A-Pog 363 257 7.22 813 *
4. L1 vertical 4450 9.25 50.29 18.18 NS
5. IMPA 9462 12.77 99.58 819 NS
6. FMIA 5769 1057 5322 8.10 NS
E. Vertical dimension

1. Ant.facial height 11873 1547 130.55 596 *%
2. Post.facial height 79.25 8.99 8.30 7.35 *
3. FMA 28.33 9.66 2117 7.18 NS
4. Lower facial height 67.44 874 74.42 427 ok
5. Facial axis angle 83.11 505 8293 548 NS
6. Y axis angle 63.91 429 64.26 428 NS
7. ODI 74.45 567 72.68 5.78 NS
F. Ant-Post discrepancy

1. APDI 76.64 415 78.24 5.24 NS
2. Wits appraisal ~-3.04 458 -2.97 276 NS
3. ANB 504 2.06 4.36 212 NS
G. Occlusal pl.angulation

1. Downs’ op to FH 9.90 3.82 892 362 ; NS
2. Functional op to FH 1253 321 11.40 452 NS

(NS:not significant, * p<0.05 : ** p<0.001)
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H 5. AEXN, 52| SKELETODENTAL VARIABLES?| HaH(x|B=-X|2A)
Q47 o5 4ol
Variables MEAN SD t MEAN SD. t T-test
A. Maxillary skeletal
1. Condylion-A -1.99 3.06 -3.39% -0.11 2.06 - -0.21 NS
2. SNA -116 192 -3.15% -0.38 197 -0.93 NS
3. N vertical/A -121 196 -3.21% -0.27 206 -0.63 NS
B. Maxillary dental
1. U6 horizontal 447 319 729 0.44 1.90 117 *k
2. U6 vertical 201 509 2.06% 0.40 3BH 1.24 NS
3. Ul/point A -372 343 ~5.64*x -723 356 -9.95%x ok
4. Ul vertical 178 344 2.68% 1.30 2.86 2.22% NS
5. U1 to SN -9.29 9.35 -5.16%x -16.18 10.38 ~7.63x% *
C. Mandibular skeletal
1. Mandibular length 7.26 401 9.41*x 0.30 2.18 0.68 ok
2. Pog/N vertical 157 3.4 2.37% -0.62 2.50 -1.21 *
3. Facial angle 1.12 1.81 3.22% -0.25 118 -1.02 *
4. SNB 0.27 182 0.78 -0.66 141 -2.30%
D. Mandibular dental
1. L6 horizontal 6.50 312 10.81%x* 2.63 345 372% ok
2. L6 vertical 343 347 5.14%x* 098 1.79 2.69% *
3. L1/A-Pog -1.06 156 -3.52x% -3.76 2.32 ~7.94%x ok
4. 11 vertical 0.29 211 0.72 -2.35 1.82 -6.31%+ *k
5. IMPA -0.09 5.74 -0.08 -5.09 7.63 -3.27*
6. FMIA 098 5.33 095 535 7.68 342+
E. Vertical dimension
1. Ant.facial height 7.24 397 9.48xx 050 2.59 1.64 ok
2. Post. facial height 6.74 376 9.31xx 0.94 1.69 1.85 ok
3. FMA -0.89 232 -1.63 -0.20 147 -0.68 NS
4. Lower facial height 427 242 9.17*x 0.77 2.02 1.87 ok
5. Facial axis angle 045 171 1.37 -0.45 143 -1.55 *
6. Y axis angle 005 157 0.16 033 127 127 NS
7. ODI -0.98 400 -1.27 0.90 243 1.82 *
F. Ant-Post discrepancy
1. APDI 261 297 4 5o -067 2.22 -148 *k
2. Wits appraisal -1.07 272 -2.44x -1.05 2.08 ~2.48% NS
3. ANB -1.54 1.38 -5.78x% 0.30 1.4 1.09 *k
G. Occ plangulation
1. Downs’ op to FH 1.05 415 2.04 442 3.08 7.03%* *
2. Functional op to FH -0.19 343 -0.28 2.24 3.56 3.08+* *
(tONE SAMPLE t-test, NSinot significant, * p<0.05 : ** p<0.001)
SNA, N vertical/point A, Al &0l g %o ¥ 2 Byth ¥ 139 t- testollA & U6 horizontal,

3}k 3} one-sample t-testS Z3hA T2 A A
A As #BEY 5 oy AdTdE f9
@ Aol g Bole FEo) gtk F 22kl t-teste]
A o8 ztolE HolE FEe gtk

2) Maxillary dental changes

A7) ol A+ U6 horizontal, U6 vertical,
Ul/point A, Ul vertical, Ul to SN 2E 2|4 &
oAlE W3E HYon AgATdME Ul/point
A, Ul vertical, Ul to SN&HEA {249l st

Ul/pomtA Ul to SNIEEAN FodUE 2ol E
B

3) Mandibular skeletal changes
947) kg AN E 4% AEE Fotel Man-
dibular length, Pogonion/N vertical, Facial angle®}
EEA KA Frteklen, AT
SNBE &0 v«l’“‘}l?ﬂ gastich F w3k Wi
A= ) FE EFAM 7 Aol & KA.
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Change in U6 angulation 2% 557 -2.75% 163 426 1.88 *

U6 linear conversion 035 404 -3.25% -0.16 041 -191 *
U6 M-D movement/MFOP -2.66 386 -3.05+ 0.52 1.90 -0.64 *
Change in L6 angulation 167 427 203 1.98 414 2.34% NS
L6 linear conversion -0.18 047 -2.01 -0.15 031 =2.40% NS
L6 M-D movement/MFOP 6.22 2.9% 10.95%x 254 151 8.25%x ok
L6 M-D movement/D 433 2.00 13.88+* 2.5 148 911 ok
Diagonal D to D’ 561 2.33 12.58#% 1.60 L19 6.61%x ok
Horizontal D to D’ 2.86 2.89 5.14%* 0.03 097 1.68 ok
Vertical D to D’ 418 2.25 9.66%* 1.08 1.38 3.11# ok
SE change -1.63 1.32 ~6.40%x -0.60 092 -319 *
Total molar correction 453 142 879+ 3.30 1.30 4.770%x *

(tONE SAMPLE t-test, NSinot significant, * p<0.05 : ** p<0.001)

-1.63 -0.60
> >
0.35 -0.16
-3.01 0.68
> -2.66 > 052
—_— =1
2.86 > 453 0.03 > 330
> 433 > 275
-0.18 -0.15
451 ~1.03* 2.90
> > >
449 051% 0.63
-3.69%
A Q77] olFF > -3.18+ B. 4%
2.83%x > 123+
> 1.58+*
-0.03%
1.61%x
>
3.86%*
C. 437 oleTE-HUF

38 6. Johnston2l “Pitchfork diagram’.
A: 437 ol5E, B:AYUE, C:AAY] oled-AATL (xp<005, ** : p<0.001)
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4) Mandibular dental changes

37 oledelMe A4 ARE Ed9 16
horizontal, L6 vertical, L1/A-Pog &-Zofjx &2
A zAolE HEon AMlFdME 16 horizontal,
L6 vertical, L1/A-Pog, L1 vertical, IMPA, FMIA =
€ 5N @ Aol 2 BT T 27t vl mo
Ae 7 & BRoA fo3 2lo]E By

5) Vertical changes

3747 olEwolMdE Ant facial height, Post.
facial height, Lower facial height32djA 2843
B E Bt F40A 7kl o, Aol el A
= ol M3l Holxgodtl F £7He] vl melA
+ Ant. facial height, Post. facial height, Lower
facial height, Facial axis angle, ODIZ+ 250 A §-2]
& AtolE Hfu}

6) Anteroposterior dysplasia

8R37] olgTAME APDIE RoAUA 718k
31, Wits appraisal® ANBE $-2]3 Al 74381
om gl M = Wits appraisalol| A gt §2]3h 7+
aF Blow F #3to] HlmerE= APDISH ANB
Alx Fo3t zolE Bt}

7) Occlusal plane angulation

B3] obETdNE fod W) glglen, A
Tl = Downs' occlusal plane® Functional
occlusal plane 2571 |- IA F71et9lct & &
e vmol e 2744 BB BE Golg qlo)E B
Ak

3. Johnston analysis2 0|25t 21t

(B 6, J& 6)

1) Maxillary molar movement

AR7) ol E A8 E S8t Change in U6
angulation, U6 linear conversion, U6 M-D move-
mentol A frolg RIgtE BEon AoAFdAE &
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-ABSTRACT-

A COMPARATIVE ANALYSIS OF CLASS Il DIVISION 1 TREATMENTS :
ADOLESCENTS CONTRASTED WITH ADULTS

Bo-Seon Kang, D.D.S.. Won-Sik Yang, D.D.S8., M.S5.D.. Ph.D.

Department of Orthodontics, College of Dentistry, Seoul National University

The purpose of this study was to quantitate differences in the nature of the correction of Angle’s Class II div 1
malocclusion dependent on the patient’s age at the time of treatment.

The sample consisted of 27 female patients in the adolescent group with a mean initial records age of 11.8 years
and 25 female patients in the adult group with a mean starting age of 21.1 yrs. Lateral cephalometric head films
were taken before and after orthodontic treatment with four bicuspid extraction.

The results were obtained as follows.

1. None of maxillary skeletal parameters exhibited a significantly different in tretment change between adolescents
and adults. But, in mandibular skeletal measurements, there were significant differences between two groups.
(P<0.05)

2. Measures of vertical dimension in the adults remained unchanged during treatment, reflecting the effective absence
of growth.

3. The steepness of occlusal plane in the adults changed significantly.(P<0.05) In contrast, the adolescents displayed
stability of the occlusal plane.

4. According to the Johnston analysis, there was a significant difference in the total molar correction between two
groups.(P<0.05)

5. According to the Johnston analysis, differential mandibular growth in the adolescents contrubuted 63% of the total
molar correction, with orthodontic tooth movement accounting for the remaining 37%. In the adults, dental
movement comprised 99% of the correction.
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