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A study of lower facial change according to facial type

when virtually vertical dimension increases

Nam-Woo Kim', Gung-Chol Lee?, Cheol-Hyun Moon?, Jung-Yoon Bae', Ji-Yeon Kim'*
'Department of Prosthodontics, *Department of Orthodontics, Gil Medical Center, Gachon University, Inchon, Republic of Korea

Purpose: The aim of this study was to evaluate the effect of increased vertical dimension of occlusion on lower facial changes by facial type. Materials and methods: Lateral
cephalograms from 261 patients were obtained and classified by sagittal (Class I, II, and III) and vertical (hypodivergent, normodivergent, and hyperdivergent) facial patterns.
Retrusive displacement of soft tissue Pogonion and downward displacement of soft tissue Menton were measured in each group after 2 mm of vertical dimension of occlusion
was increased at the lower central incisor using a virtual simulation program. The ratio of both displacements was calculated in all groups. The statistical analysis was done by
2-way ANOVA and Post hoc was done by Tukey test (5% level of significance). Results: Retrusive displacement of soft tissue Pogonion in Class III group was statistically
different compared to Class I and II, and in vertical facial groups all 3 groups were significantly different (P<.05). Downward displacement of soft tissue Menton showed
statistically significant difference between all sagittal groups and vertical groups (P<.05). The ratio of both displacements showed statistically significant difference in all
sagittal groups and vertical groups (P<.05), and Class Il hyperdivergent group had the highest value. Conclusion: Lower facial change was statically significant according to
the facial type when vertical dimension of occlusion increased. Class Il hyperdivergent facial type showed the highest ratio after increase in vertical dimension of occlusion.

(J Korean Acad Prosthodont 2016;54:1-7)

Key words: Vertical dimension; Vertical dimension of occlusion
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Table 1. Definition of cephalometric landmarks

A ete] s HEH o= 26102 FALATE B

1%01 = 23465634 (18] -464)AT. th 3 AHE & vt 2

vl '5' ]’

-FE5 3,8kt Xﬂ I 7] B g7 AX| 7} Wi Zate] we
ZolFLY=A
gl

ol 719 0] gl Sl GFE 71A = AN S

°l
29 ZRERTAPAAAR o] H7 P53

2. Qi
D ZRERFARALAL 3] 95
27 FRFAALA AR L Proline XC model (Planmeca Oy,

Helsinki, Finland) 2. &< 712 68kV, SmA = 193 T Earrod2} head
holderE o] &3}o] FHZ 2| A]7] 12 A £ 3} Frankfort-
Horizontal plane (FH plane)| 3 3§ &}A] sto] 245}

) A= 2
#Zolw 2R FHFA AL AR %) B Veeph 4.0 (Cybermed,

Seoul, Korea)& ©]-8-31 A& &5 S35tk o] A7E
3l 10749 SRFR-TFALAIAR] A 55 7} 27 9] 715

™2 X% 319 THTable 1, Table 2). o] A| 27 7] 0 & 3} ¢F
2o BFE 93479 2=t A4 8l tHTable 3). SR
Tt WW AR BA 22O A Aol el st
AAZ o7t LA et S wEdteta! S et tAd E
&l ]/d (digital tracing)3}- % H(Fig. 1).

_I

Table 2. Definition of reference plane

Definition
a line connecting Porion to Orbitale

Reference plane

FH plane
Mandibular plane a line connecting Gonion to Menton
FH plane: Frankfort Horizontal plane

Landmark Abbreviation Definition

Porion Po The highest point on the roof of the external auditory meatus
Orbitale Or The deepest point on the infraorbital margin

Gonion Go The most posterior inferior point of the angle of the mandible
Menton Me The most inferior point in the symphysis

Sella S Center of sella turcica

Nasion N Most anterior limit of the frontonasal suture in the facial midline
A-point A Deepest bony point on the contour of the premaxilla below ANS
B -point B Deepest bony point on the contour of the mandible above pogonion
Soft tissue Pogonion Pog Most prominent midpoint of chin

Soft tissue Menton Me Lowest median landmark on lower border of chin

OpstaziE Aeslx] 547 1%, 20164 12
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Fig. 1. Digital tracing of Lateral Cephalometric Radiography.

DERER
ANBZES B3l 359 w6l S 3R FE o

Frankfort Mandibular plane Angle (FMA) 35S E3) 4221219l ot n
HE S 3BFE JrolA] 2 oxvor FES B
2472} 85 the o) 2rHTable 4)

452 wg 17 7t

Veeph Z 2 2300 o] 7132 Al o] A 7] %S o] &-&}o] 3}
oF ZHA) 7|F 0§2Mv— S7MAIAT o]l me} 3leto] 2}
Fol SAE Mo 2 33t St AojAHA FA

]
ol $5 st O}OP o] ¥3}h= 424 Pogonion (Pog )2 71

Table 3. Mean Value and Standard Deviation of measurements
Lateral Cephalometric Radiography

Measurement Mean* SD
SNA () 82.48 323
SNB () 80.42 3.11
ANB () 2.05 1.75
FMA () 22.74 5.28

SNA: The angle formed by the intersection of lines SN and NA

SNB: The angle formed by the intersection of lines SN and NB

ANB: The difference between the SNA and SNB angles

FMA: Frankfort Mandibular plane Angle (an angle between FH plane and
Mandibular plane)

*: male adult in Korea
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B A BAEAS 95ke] SPSS Ver. 18.0 (SPSS,
Chicago, IL, USA) L 2 13 & o] &3} t}. 2} =3 3 2-0] o
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e o] oaf) EFH Ftzte] v wE el 2-way ANOVAR ¥
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1. Pog o &4 o|S2F bW

Pog o] Tyl o]

O T

AAFA, A A ofr siEl o] whaba]
FAH 02 918 Aol & vhepleh ALF WA A4
Qb J41E4°1]7\1—C1ass1112h:}oﬂ/\1 2 Ay EARoz &

o7 TWto|2HS Z-etm, A2A Menton(Me ) 7|02 g Aol S B, 2% bR s € o A = Hypodivergent,
Pl o] B S =31tk A4 A Pog ,Me 9] 93] 2 723} Normodivergent, Hyperdivergent =& ] Tl A 2] gt 2fo] & B
1, A% T Pog ,Me 2] YA & Al =3l Pog & X= o] #o % THP<.05) (Table 5).
Table 4. Numbers in each group

Total Class I (0.30 < ANB <3.80) Class IT (3.80 < ANB) Class IlI (ANB < 0.30)
Total 261 83 93 85
Hypodivergent (FMA < 17.46) 82 26 28 28
Normodivergent (17.46 < FMA <28.02) 82 26 27 29
Hyperdivergent (28.02 <FMA) 97 31 38 28
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Table 5. Mean and standard deviation (SD) of the soft tissue Pogonion displacement on X axis (mm)
Total Class I* Class II* Class I1I°
Mean SD Mean SD Mean SD Mean SD Pvalue

Total 1.51 0.18 1.52 0.18 1.56 0.2 1.45 0.15

Hypodivergent* 1.34 0.13 1.34 0.15 1.37 0.13 1.3 0.11

Normodivergent® 1.5 0.11 15 0.1 1.53 0.11 1.48 0.12 <.001

Hyperdivergent® 1.67 0.13 1.67 0.14 1.72 0.13 1.58 0.09

Pvalue <.001

The groups sharing the same superscript (A, B) & (a, b, ¢) show they are not significantly different (post-hoc by the Tukey test).

Table 6. Mean and standard deviation (SD) of the soft tissue Menton displacement on Y axis (mm)

Total Class I* Class II* Class I1I°
Mean SD Mean SD Mean SD Mean SD [Pl
Total 1.35 0.18 1.36 0.15 1.27 0.21 1.44 0.16
Hypodivergent' 147 0.13 147 0.12 143 0.14 1.53 0.13
Normodivergent® 1.36 0.15 1.36 0.14 1.29 0.13 142 0.15 <.001
Hyperdivergent® 1.25 0.17 1.26 0.11 1.15 0.17 137 0.14
P value <001

The groups sharing the same superscript (A, B) & (a, b, ¢) show they are not significantly different (post-hoc by the Tukey test).

Table 7. Mean and standard deviation (SD) of the ratio of the soft tissue Pogonion displacement on X axis over the soft tissue Menton displacement on Y axis

Total Class I Class II* Class III?
Mean SD Mean SD Mean SD Mean SD AT
Total 1.12 0.28 1.12 0.23 1.23 0.34 1.01 0.19
Hypodivergent® 091 0.12 091 0.15 0.96 0.08 0.85 0.11
Normodivergent® 1.11 0.15 1.11 0.16 1.19 0.16 1.04 0.13 <001
Hyperdivergent® 1.34 0.27 1.32 0.19 1.5 0.29 1.15 0.18
Pvalue <.001

The groups sharing the same superscript (A, B) & (a, b, ¢) show they are not significantly different (post-hoc by the Tukey test).

2. Me 9| st o|S& B

Me o] 3P o] F 8- A3 A, 521 A R " of] whekA] 5
AR o2 gk Afo]l & UERUTE A AR A D} A4 <
B oo A& Class LIL I B2 R kol A, =2 2 FR sl o]
] & Hypodivergent, Normodivergent, Hyperdivergent =& 7] thof| A
F2] 3} 2}o] 2 K.Y THP<.05) (Table 6).
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o] T Bl &2 A4, 22 SR S| of] whabA] FA1A
o8 Fog 2lo| & YETE AR A8 A3} A4 QR 3
o] A= Class I I T 22 F kol A, 5212 o2 s Elof| A &=
Hypodivergent, Normodivergent, Hyperdivergent == 2 thol| A <]
& 2to] & K. THP<.05) (Table 7).
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