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latal plane®]A] menton7tA] AlE AFHE &4t}
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bt 3ttt o714 %2 PFHE RH( Ramal
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&t eh d2Te] FHIE T8t & 23} 06999 3
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Table 1. Mean age & Frequency

Group - FHI’ - ANB ’ Nﬁfnbér Mean % |
, ‘Mean | SD. | Mean'| SD.{ Age :
Control | 0699 1025 | 23 | 14 | 27 105
Low |0764 |027| 46 | 1.7 13 116 | 13/49
Normo | 0698 [0.13| 51 | 13 18 105 | 18/49
High {0626 {028 51 | 13 15 108 | 15/49
2. Ot g

7} AT e BE WA Qe HddE FH F
B X-A AR BAIRE AAJsta 54AQ land-
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7% (one way ANOVA)E Alger folxi7t 3l
A ox B3 F #7119 Aolg goliy] g
o] Fishere] PLSDE 0.05 &4 A3l FHI
Dol 78t 8408 DolEr] 8] Stepwise
Regression AnalysisE Al 3319},
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Bt=0l 25 15 RHLERLFHI(Facial Height Index) Ol IS O[R[&= 40| &5t

SRu ASEA o7

Figure 1. Referrence point
1.8 2. N 8. Pog 4. Or 5. ANS 6. PNS
7.Gn 8. A 9.B 10. Ar 11. Po 12. Xi

(1 A&H (Figure 1)

1. S(Sella): Sella turcica®) %37t

2. Na(Nasion): frontonasal suture?] 744

3. Pog(Pogonion): Mandibular symphysis®] 27
%!

4, Or(Orbitale): Bony orbite] 244

5. ANS(Anterior Nasal Spine): F/FoA A<t
9 w4

6. PNS(Posterior Nasal Spine): Bony hard palate]
H3HA

7. A(Subspinale): ANSe|A <t N 2EV & 71
curvaturez 3 FHH

8. B(Supramentale): Pogonion® &<} X|%&7]9)
crestAto] 9] detF curvatures & 3FHHd

9. Ar(Articulare): Condyle head®] &4

10. Po(Porion): External auditory meatus®] 444

11. Xi: &}etz] 9] geometric center ‘

(2) AI&A (Figure 2)

1. SN plane: S9 No] dAF A
2. FH plane: Co$} Or & |43 A

Figure 2. Referrence Line

1. 8N 2, FH 3. Palatal 4. Occlusal plane
5. Mandibular plane 6. Y-axis 7. NA 8. NB
9. AB 10. Ramal plane

3. Palatal plane: ANS$} PNSE 143 A

4, Occlusal plane: %, &2t Al 17X ¢} A 1473
9 TR o A

5. Mandibular plane: Go 3 Me & o]& A

6. Y-axis: S & Gn< o] A

7. NA line: Masion@ A point® A4% A

8. NB line: Nasion?} B pointE 4% A

9. AB: A point¢} B points AA3% A

10. Ramal plane: Ar °A] mandibular ramus®l] 1&

EeR)

(3) 4= A% d=(Figure 3,4)

1. SN-FH: SN} FH7} o] %+ 7}

2. FH-Palatal plane: FH ¢} Palatal plane ©] ©]| &=
2}

3. Occlusal plane-FH: n§3H 3} FHY} o] &

4. FMA: FHS} s}¢t 8}lo] o] &&=

5. Ramal plane-FH: Ramal plane®} FH7} o] &&
2}

" 6. Paltal plane-Mandibular plane: 7-7§% W3} &<}

o] o £t
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CHRILAAS 264 42, 1996

Figure 3. Referrence measurement

1. SN-FH 2, FH- Palatal plane
. Occlusal plane-FH 4. FMA
Mandibular plane~FH
. Palatal plane-Mandibuair
Artcular angle 8. Gonial angle
. AB-FH  10. Palatal plane

© N oW

. Articular angle: S-Ar-Goe] °|F¥ 2zt

. Gonial angle: Ar-Go-Meo| °|&& %

. AB-FH: AB-FHe] o] %%

10. AB-Palatal plane: AB-Palatal plane®] ©]F+
11. SNA: S-N-Ao] o]&&

12. SNB: S-N-Bo| o] #& 7

13. ANB: A-N-Bo] o] &¢&

14. 6-6 angle: &} Al 1 dI7x] 9] A&7 aet A 1
Ao F&Fo] o] F& 7

© 0 N

() A2l A% ¥E(Figure 56)

1. ATFH(anterior total facial height): N to Me,
perpendicular to SN

2. AUFH(anterior upper facial height): N to ANS,
perpendicular to SN

3. ALFH(anterior lower facial height): ANS to Me,
perpendicular to SN

4. PTFH(posterior total facial height): S Go, per-

Figure 4. Angular measurement
1. SNA 2. SNB 3. ANB 4. 6-6 angle

pendicular to SN

5. ID: Co to Go,perpendicular to SN

6. RH(ramal height): Ar to Go, actual length

7. X: Co to S, along the SN

8. Y: Co to S, perpendicular to SN

9. 6-SN, Vertical: S to Mesiobuccal cusp of U6,
perpendicular to SN v

10. 6-SN, Horizontal: S to Mesoibuccal cusp of U6,
along the SN

11. Ar-Pog:Ar - Pog7tA19] Az

12. Ar-A:Ar-A71A19] Ag

13. 6-Palatal plane: Mesoibuccal cusp of U6 to pa-
latal inner countour, perpendicular to OP

14. 6-Mandibular plane: Mesiobuccal cusp of L6 to
mandibular plane, perpendicular to MP

(65) Wd A

1. FPI(facial proportion index): (ALFH/ATFH~
AUFH/ATFH)X100

2. FHI(facial height index): RH/ID

3. FHR(facial height ratio): PFH/AFH

4. LAFH(lower anterior facial height): ANS-Xi-
PM
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Figure 5. Linear measurement
1. ATFH 2. AUFH 3. ALFH 4. PTFH
5. 1D 6. RH 7. X 8.Y

Table 2. Realation between Reference plane

Figure 6. Linear measurement
1. 6-SN, Vertical 2. 6-SN,horizontal 3.Ar-pog
4. Ar-A 5. 6-Palatal plane 6. 6-Mandibular plane
7. Mandibular plane 8. ANT.Cranial base length

Control 8.64 321 -0.12 2.32 16.37 5.14 2855 31
Low 7.93 249 131 315 14.29 314 24.6 3.05

Normo- 878 1.87 -1.01 218 16.92 48 27.63 2.76
High 894 1.92 -0.38 361 1831 4.27 336 539
Anova

Fisher PLSD NS NS, NS. 0.0001

CvsL *

Cvs N

Cvs H *

LvsN * *

LvsH * *

Nvys H *

N.S.:Non significant *P<0.05
m. o7 A 2. AFAQ 54 (Table 3, 4, 5)

17 % ekmel HRe 71€7] (Table 2, 3)

F970 99 ANEE 4 2 2l Ael7h glent
stoh gm0 BT se Rt ANEE
FoIg Ael7k & HelFelch

-40

AB-FH7} $9J @ o] & HejFol 7 F7to| o2
#A S 2bo7}t h&& HolFrh AB-PPE vl7lA|
2 2ol & HojFn 7zt 77he] Ajolg HojFT) AB
-FHE high 2§22 Z 5 t]$ ol $HE
dEg HojZt} 4ot A& BAFE MDAE #

5-
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Table 3. Relation between Reference plane

CHXILERA 264 45, 19961

GROUP PP-MP AB-FH AB-PP ACBL
MEAN SD MEAN SD MEAN SD MEAN SD
Control 28.69 2.78 82.79 344 82.66 347 64.65 379
Low 23.35 359 76.81 335 78.12 3.02 70,93 393
Normo- 2873 2.80 76.45 315 75.63 2.53 68.59 4,03
High 34.73 312 74.06 389 731 314 69,97 2.3
Anova Fisher PLSD 0.0001 0.0001 0.0001 N.S.
| CwsL £ x x
CvsN * *
Cvs H * *
LvsN * *
LvsH * * *
Nvs H *
N.S.:Non significant *P<0.05
Table 4. Maxilla & Mandibular Anteroposterior position
GROUP MBL Ar-Pg Ar-A MAL/ACBL
MEAN SD | MEAN SD MEAN SD MEAN SD
Control 66.23 5,04 103.38 52 82.46 53 1.01 0.07
Low 7163 534 105.74 554 88.2 535 1.01 0.06
Normo- 67.71 4.28 100.44 4,30 84.65 3.88 0.99 0.06
High 66.47 5.36 100.14 7.17 82.96 378 0.9 0.07
Anova Fisher PLSD 0.0001 0.0001 0.0001 NS.
CvsL *
Cvs N *
CvsH
LvsN * * *
L vsH * * * *
Nvs H
N.S.Non significant *P<0.05
Table 5. Size of Maxilla and Mandible
GROUP | MDA e FDA‘ el :
S "MEAN | SD | MEAN | SD | ME WD
Control 88.73 2.28 85.72 1.93 7879 3 76.81 294
Low 89.04 3.49 85.15 2.49 81.1 3.58 76.45 2.44
Normo- 89.52 1.91 84.76 1.90 80.74 2.24 75.65 1.99
High 86.84 341 81.85 2.74 77.89 31 72.72 31
Anova Fisher PLSD 0.0001 0.0001 0.0001 NS.
CvsL *
Cvs N * *
Cvs H * *
LvsN
L vs H * * * *
N vs H * * * *
N.S.:Non significant *:P<0.05
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Table 6. Vertical measurement

= 15 FYDEXFHI(Facial Height Index)®l Yt 0|k 240 Mt

SRUAY A ¢

~ PTFH

L e
L GROUP it o
| wmean ] sp

SD

 ATFH

MEAN | SD | MEAD | SD

45.16
4382
42.95
40.84

64.6 3.73
63.74 398
62.47 2.98
£65.23 47

Control
Low
Normo-
High

469
5.36
401
467

6.86
465
483
7.05

1205
12179
11812
122.69

76.34
81.94
75.58
72.56

253
3.15
2.21
2.92

Anova Fisher PLSD N. S

0.0001

N. S 0.0001

CvsL
Cvs N
Cvs H
LvsN
LvsH
Nvs H *

L I N

Table 7. Dentoalveolarposition

N. S. ! Non significant * : P<0.05

R A e e
GROUP. i 2
iy | MEAN | sD

UG-SNV
 MEAN | SD

_ UeoNH

$D 'MEAD | SD

32.72
33.28
32.09
32.25

212 2.56
22.48 248
20.38 1.87
22.08 251

Control
Low
Normo-
High

2458 3.74
26.5 3.60
25.16 348
2367 3.76

7004 479
7362 342
6952 335
70.59 5.19

221
2.70
210
2.92

Anova Fisher PLSD N. S.

N. S

N. S N. S.

CvsL
CvsN
Cvs H
LvsN *
LvsH
Nvs H *

*

@ A& Ho A BalA) e Low 189 Aot A
= ¥/33 High group 2] AAd 717hE FAHS B
Zth SNAE 9@ & Uehfo] o] & A|A)dto
79 FDAE -9l 8/ #to] & HojFo] High 250
FHE 8t AXE BAFEH Low 25 F4H
atete] $1%], Normo 1HF-2 oFzt FE|E 8le} 913
& HoFt}h MBLE Low 2894 AR} 9358
& FAE BAFt) Aoy ddd 2218 gl s
© Ar-A #2 Low Z1&o] A4Xt} 29 Normo
B2 o7t 29 High 252 A4%E Yehio] 919
Ao} dXHE B3

N. S. ¢ Non significant * : P<0.05

3. 73 17 F&E WX 84 (Table 5,6, 7 )

T2 170 & nlA Ao WAHE IDE §
g 2AHE BHAFA] £t ol #HE ATFHE
o3 245 HolFR] Zaych wbd shexr) o A7)
& JYe & RHE £98 3& o 30 $337 9
e A= 829U E BAFAY. FHnHd o
g& F 7 de dated A9 7 14L Folg
A& YER A 9kt E condyled] $XE vieh)
© X,YE o3 a8 JehiA st
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Table 8. Intermolar Angle and Condylar position

GROUP U6-L6 f'&ngle X (Co-SH) | Y(Co-S, V)
MEAN| SD |[MEAN| SD {MEAN| SD
Control | 17068 | 629 | 1421 | 333 | 1821 | 27
Low 17012 | 580 | 1474 | 246 | 185 | 259
Normo- | 170.10 | 361 | 1497 | 383 | 17.36 | 221
High 17162 | 447 | 1416 | 268 | 1765 | 253
Anova ‘
Fisher PLSD| > NS N S.
CwvsL
CvsN
Cvs H
LvsN
L vs H
Nvs H

N. S:: Non significant * : P<0.05

Table 9. Angular measurement

9 Wale) 76%E AYsla B g

CHXIMEN 26 45, 199614

4. ¥]& (Table 10) : o
AW w2 ga9 7% £ 248 FAEE FHI,
LAFH, FHR2 Zbd #2 ¢ 28 B3} 814
A aaw P49 FRIE frod A1 B35
AATE 7 Frrel FEE sl FA e Rt

5 FHI, ID¢] 43S F& 84

- FHIY 93¢ 3& 24%& RHS PP-MPo] FHI
BojEt g A8
o o8 JPie 84¢ IDE oIRTh AA Y&
MAE HogErh DA 9% FE 848 ot
PPol| 9] =2 A7k LD W3le] 63%8 Aelel F
of $a% 8a9dE HoEn

GRBR ' RP-FH = Ar Go 1| Y-axis
_ _MEAN | SD MEAN | SD | MEAN | SD | MEAD | SD
Control 84,78 4,65 149.2 6.12 124.02 5.3 7263 31
Low 87.05 421 1499 484 117.75 513 70.45 2.16
Normo- 85.55 3.27 14825 . 7.31 12397 9.07 - 7168 1.59
High 85:53 438 149.8 537 128.89 6.34 74.86 2.89
Anova Fisher PLSD NS N. S 0.0005 0.0001
CvsL *
Cvs N
CvsH * *
LvsN *
LvsH * *
Nvs H * *
N. S.  Non significant * : P<0.05
Table 10. Index measurement
GROUP FHI LAEH R FHR — e .,FPI ;
MEAN S.D MEAN 8D MEAN : 8.D - MEAD SD
Control 0.7 0.03 4828 2.29 64.42 252 8 2.98
Low 0.76 0.27 44,12 2.2 67.26 311 494 34
Normo- 0.7 0.13 46.65 243 64.02 2.3 6.678 355
High 0.63 0.03 50.9 2.75 59.17 2.91 857 41
Anova Fisher PLSD 0.0001 0.0001 0.0001 0.02
CvsL * * * *
Cvs N *
Cvs H * * *
LvsN * * *
LvsH * * * *
N vs H * * *

N. S. : Non significant * : P<0.05
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Table 11. Stepwise multiple. regression for FHI -

'Step Regressr  Adiusted . Coefficient
1 PP-MP 0.68 0.002
2 RH 0.76 0.014
3 D 0.92 0.004
4 U6-PP 094 0.008
5 Y 095 0.002
constant 064

R*: confficient of multiple determination

Table 12. Stepwise multiple regression for ID

Step. | Regressor  Adjusted B Coefficient

1 U6-PP 063 069
2 16-MP 071 046
3 PP-MP 076 033
4 MBL 0.80 0.31
5 FH-PP 082 0.20

Constant 3.44

V. &2 % aet

o Hz3E ERdled oM AFAH )
Tl FAHRA F-2315 Frlstele o] Sas-
soni'?o] 9ol oj2] Mg o] FoiA gk}
2] 7ol Fzx3te oF AdolA EAHAA ex
ded 23 At AAFH)H It 739 &
o] Kol A7st Aot o] 44 17
o} Aol 4459 33 chin A9 9T & &
e dete] A st Agirt HMehH 1A o
&g FE 8aRE At 1R W&, e &
o|F&o] lon FehH nAd YIS FE LA E
£ glenoid fossa®] x|l d}efx]e] A o] Fogh
o}
Decoster“), Nahbuml5), Ellis & Mcnamaralm,
Prakash & Margolis'”, Frost™ %, Subtelny & Sa-

kuda®, Hapak'®, Cangialosi®& 713 8kbol|A] At
W 7o) Acta Hasirh Mt 17 & ANSE

FAo2 AA(nAY AstuAFez YroA e
¥ Hapak'e 7la SatdlA A4duch dehd n
7dol B &4 ole FZ A A afold] 711§
o wakdeh. z8lm Sassouni”, Sassouni &
Nanda®’, Wylie” #®'& 7jmo]q Ael Ao 2
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Apete) MEwA 94X & JeEhFE MDA(Max-
illary Depth angle)e AAA o & §o|3 35 vel
WA Eabit AR 2 79 BlmolM R,
high group2 34 $1X& Kot} Low ¥ Normo
OFS At AUHAEE BAE ol Low %
Normo ZEo| 73eto] Huto g RdEE S-S 4
&t ol wE Fd et HXE BHAFE
High 252 4ee] obd th& R9oM 253 2
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-ABSTRACT-

A Cephalometric Study on factors affecting the FHI (Facial Height Index)
in Angle’s Class Il division 1 malocclusion Patients

Young-il Park, D.D.S., M.S.D., Jin-Woo Lee, D.D.S., M.S.D., Ph.D.
Kyung-Suk Cha, D.D.S.. M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry, Dankook National university

Facial vertical dyscrepancies is decided on the relationship between the anterior vertical facial height and posterior
vertical facial height

Thus this study was conducted to determine the factors that affect the FHI, and classify the ClassI div.l,
malocclusion, which success is dependent on the vertical control according to the FHI, which is the ratio of
antero-inferior facial height, posterio-inferior facial height ratio, and to use this as a guideline for treatment.

Angle between palatal plane and Mandibular plane were in the order of RH, ID. Thus showing that interrelated angle
was more inportant than the independent angle of both, palatal plane and Mandibular plane

The tendency of CI1II div.1. Malocclusion according to FHI, showed the Low group to have Mx. protrusion, prominent
development of Mn. ramus, and the Mn. body length and ant. post. position was normal. The Normo group showed slight
protrusion of the Maxilla,.

The development of the ramus was less than normal and the Mn. was in a slight retruded position. The High group
showed the MX. in a normal position, the development of the Mn. ramus and body was the lowest, and the Mn. was
in a posterior position

In observation of the factors affecting the FHI between each groups of CIIT div.1. malocclusion; In the Low group
the MP-PP angle was very small, the ID was smililar to the normal group, but the RH was very large thus the FHI
was increased.

In the Normo group, the PP-MP angle was normal, ID was slightly smaller than the normal group and the RH was
slightly smaller than the normal group, thus maintaining a normal FHI ratio

In the High group the PP-MP angle was very large, the ID was similar to the normal group, but the RH was smaller
than the normal group thus the FHI was small
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