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AH-U-lip = 0.34(AH-tUD + 1.19

AH-L-lip = 0.57(AH-cLI) +2.11

AV-U-lip = -0.27(Interlabial gap) + 0.19(AV-tUT) - 0.34

AV-L-lip = 0.55(Interlabial gap) + 0.25(AV-tUI) - 0.64
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ABSTRACT

Objective: 1.to compare the differences of facial profile changes between
hyperdivergent and normodivergent facial patterns 2. to study the facial profile changes after
incisor retraction in adult Thai with bimaxillary dental protrusion in the horizontal and vertical
direction 3. to describe the relationship between dental changes related to facial profile changes
and construct the predictive equations of the facial profile changes

Materials and Methods: The sample consisted of pre and post treatment lateral
cephalograms of 91 adult females with class I bimaxillary dental protrusion, 42 hyperdivergent
and 49 normodivergent facial pattern with the average ages of 22.2i2.9 years and 21.9i4.1
years respectively. All samples were orthodontically treated with extraction some permanent teeth
to gain space in dental arch and retraction of upper and lower incisors. The lateral cephalograms
were traced, superimposed, and measured variables. The differences between hyperdivergent and
normodivergent group were compaired. Prediction ratios between the changes of hard tissue and
soft tissue were analysed. The relationship between hard & soft tissue variables and the changes
of soft tissue were correlated with Pearson correlation method and multiple regression analysis.

Results: 1. No significant difference in skeletal, dental and soft tissue changes
after treatment between hyperdivergent and normodivergent growth patterns. 2. Significant
reduced of facial profile convexity at 0.01 significant level after treatment. 3. Significant
correlations existed between the horizontal and vertical changes of anterior teeth positions and
the changes of upper and lower lip positions at 0.01 significant level.

Conclusions: This study concluded that the prediction of facial profile changes
after incisor retraction in adult Thai with bimaxillary dental protrusion was possible. The

prediction ratio between upper anterior teeth retraction and upper lip retraction was 1 : 0.56 and
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between lower anterior teeth retraction and lower lip retraction was 1 : 0.87. The predictive

equations were constructed to predict the horizontal and vertical changes of upper and lower lips

as followed

AH-U-lip = 0.34(AH-tUD + 1.19

AH-L-lip = 0.57(AH-cLI) +2.11

AV-U-lip = -0.27(Interlabial gap) + 0.19(AV-tUT) - 0.34
AV-L-lip = 0.55(Interlabial gap) + 0.25(AV-tUI) - 0.64
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Author Sample Race Hard tissue : Soft tissue Ratio

Rickett (1960) 85 Caucasians | UL : UL thickness 3:1

Rudee (1964) - Caucasians | Ul: UL 293:1
LI:LL 0.59:1

Anderson et al.(1973) 70 Caucasians | UL : UL thickness 15:1

Garner(1974) - Negrol Ul: UL 36:1
LI:LL 1:1

Wisth(1974) - - Ul: UL 2:1
(overjet = 3-4 mm.)
Ul: UL 3:1
(overjet = 8-10 mm.)

Roos(1977) - - Ul: UL 2.5:1
LI:LL 1:09
A point : SS 1:14
B point : IS 1.2:1
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Author Sample Race Hard tissue : Soft tissue Ratio
Lamastra(1981) - - A point : SS 14:1
B point : IS 1.09:1
Waldman(1982) - - Ul: UL 38:1
Rains and Nanda(1982) 30 Caucasians | Ul: UL 8:5
Lo and Hunter(1982) - - UI :NLA 1:1.63°
Ul : UL 25:1
Ul : SS 1:0.14
Talass(1987) 133 Caucasians | Ul :UL 5:1
UI:NLA 1:0.8°
Lew (1989) 32 Chinese Ul: UL 23:1
LI:LL 14:1
Yokosawa(1989) 100 Japanese Ul: UL 1:04
LI:LL 1:0.7
Farssa gegrs(1992) | 50 Thai Ul: UL 1.53:1
A point : SS 1:1.2
LI:LL 1:1.01
B point : IS 1:1.22
Caplan&Shivapuja(1997) 28 African- Ul: UL 1.2:1
American LI:LL 1.75:1
Bill et al.(2005) 48 - Ul: UL 22:1
Yasutomi(2006) 38 Japanese Ul: UL 1.85:1
LI:LL 1.32: 1

SS = superior labial sulcus, IS = inferior labial sulcus
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8. H-sulcus superioris
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3. ANB yUMAADINTZUIY Nasion-B point AANUIZUIL Nasion-A point
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Variables n=42 n =49
Hyperdivergent Normodivergent P-value |Significance
Mean SD Mean SD
Skeletal
SNA (O) 82.90 3.22 83.98 3.00 0.07 NS
SNB (%) 79.14 3.20 80.18 2.96 0.06 NS
ANB () 3.76 1.01 3.80 1.04 0.88 NS
Mandibular plane (O) 40.02 2.94 31.78 2.63 <0.01 *%
Dental
Ul - PP (0) 123.05 4.81 124.37 6.07 0.26 NS
L1-MP (©) 97.98 6.21 102.82 6.52 <0.01 ok
UI-L1 (%) 107.76 6.95 107.16 8.10 0.71 NS
Overjet (mm.) 2.48 0.92 2.92 1.22 0.06 NS
Overbite (mm.) 2.19 0.74 2.45 1.00 0.17 NS
Soft tissue
LFH (mm.) 73.90 3.63 71.84 3.40 <0.01 *k
UL thickness (mm.) 9.86 1.84 9.95 1.62 0.79 NS
LL thickness (mm.) 12.97 2.04 12.91 1.95 0.88 NS
UL length (mm.) 24.07 1.68 24.09 2.04 0.95 NS
LL length (mm.) 46.80 2.63 45.72 2.48 0.06 NS
Interlabial gap (mm.) 2.84 2.58 2.20 2.56 0.24 NS
Nasolabial angle (°) 88.00 10.08 89.00 11.95 0.67 NS
Labiomental angle ©) 128.19 12.75 127.67 16.63 0.76 NS

**P < 0.01; NS, not significants. by unpaired t-test
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Variables Hyperdivergent Normodivergent

Mean SD Mean SD P-value |Significance

Hard tissues

H-tUI (mm.) 5.35 1.59 5.84 1.72 0.17 NS
H-cUI (mm.) 2.94 1.29 3.10 1.20 0.54 NS
H-tLI (mm.) 4.70 1.69 4.77 2.12 0.87 NS
H-cLI (mm.) 3.62 1.20 3.49 1.79 0.70 NS
V-tUI (mm.) -0.51 1.49 -0.31 1.39 0.52 NS
V-cUI (mm.) -0.46 1.34 -0.12 1.23 0.21 NS
V-tLI (mm.) -0.42 1.65 -0.77 1.74 0.33 NS
V-cLI (mm.) -0.46 1.50 -0.68 1.58 0.51 NS

Soft tissue

H-U-lip (mm.) 3.18 1.26 3.07 1.01 0.67 NS
H-L-lip (mm.) 4.16 1.33 4.10 1.67 0.87 NS
V-U-lip (mm.) -1.07 1.20 -1.10 1.13 0.90 NS
V-L-lip (mm.) -0.76 2.13 -0.34 1.77 0.31 NS
Subnasale (mm.) 1.18 0.66 1.13 0.52 0.68 NS
Sulcus superioris (mm.) 2.51 0.88 2.42 0.86 0.62 NS
UL thickness (mm.) 0.88 1.74 -0.94 1.70 0.24 NS
LL thickness (mm.) 0.26 0.28 0.38 1.66 0.88 NS
UL length (mm.) -1.17 3.24 -0.34 0.74 0.78 NS
LL length (mm.) -0.10 3.87 0.55 1.86 0.75 NS
Interlabial gap (mm.) 2.12 2.60 1.48 2.11 0.19 NS
Nasolabial angle (°) -12.00 7.07 -11.33 6.31 0.90 NS
Labiomental angle (°) -12.50 4.95 -4.33 8.34 0.25 NS

H, horizontal measurements; V, vertical measurements. NS, not significants. by unpaired t-test
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Variables Pre-treatment Post-treatment Changes
Mean SD Mean SD Mean SD Min Max | Sig
Hard tissues
H-tUI (mm.) 79.30 5.42 73.74 5.26 5.56 1.73 1.42 9.17 wx
H-cUI (mm.) 75.61 4.64 72.60 4.48 3.01 1.23 0.00 5.81 wx
H-tLI (mm.) 75.30 5.57 70.57 523 4.73 1.93 1.05 8.47 *x
H-cLI (mm.) 69.99 6.33 66.43 6.42 3.56 1.53 0.39 7.65 *x
V-tUI (mm.) 77.06 4.49 76.65 4.95 0.41 1.43 -2.96 342 | NS
V-cUI (mm.) 64.10 4.07 63.81 4.21 0.29 1.28 -2.76 2.88 | NS
V-tLI (mm.) 73.26 4.79 73.84 4.90 -0.58 1.72 -5.50 3.78 | NS
V-cLI (mm.) 83.94 3.94 84.57 3.99 -0.63 1.52 -4.32 2.87 | NS
Soft tissue

H-U-lip (mm.) 92.43 5.42 89.31 5.47 3.12 1.13 1.13 6.28 *x
H-L-lip (mm.) 87.94 6.24 83.81 6.37 4.13 1.52 1.22 8.05 *x
V-U-lip (mm.) 72.39 4.53 71.38 4.28 1.01 1.16 -2.90 3.60 *
V-L-lip (mm.) 73.61 4.83 72.89 5.51 0.72 1.89 -3.03 501 | NS
H-Subnasale (mm.) 89.48 4.26 88.33 4.17 1.15 0.58 0.00 2.81 *x
H-Sulcus superioris (mm.) | 85.00 5.98 82.54 6.02 2.46 0.86 0.79 4.88 *x
UL thickness (mm.) 9.91 1.71 9.17 1.52 0.74 1.75 -2.11 2.81 | NS
LL thickness (mm.) 12.90 2.01 13.01 1.73 -0.11 1.34 -2.25 1.42 | NS
UL length (mm.) 24.08 1.87 23.45 1.55 0.63 1.52 3.46 -1.12 | NS
LL length (mm.) 46.14 2.70 46.34 1.98 -0.20 2.27 -3.68 2.83 | NS
Interlabial gap (mm.) 2.50 2.57 0.69 1.49 1.80 2.34 8.03 -2.69 | **
Nasolabial angle (°) 88.62 11.10 | 100.33 | 14.09 | -11.71 | 6.42 -4 -23 *x
Labiomental angle (°) 122.85 | 15.85 | 131.28 | 13.28 | -8.43 6.27 0 -16 *

H, horizontal measurements; V, vertical measurements.

by paired t-test

*P < 0.05; **P < 0.001; NS, not significants.
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Variables H-U-lip H-L-lip V-U-lip V-L-lip H-Subnasale H-Sulcus
(mm.) (mm.) (mm.) (mm.) (mm.) superioris (mm.)
Hard tissues
H-tUI (mm.) 0.52%** 0.44** -0.34%* 0.12 0.25% 0.51%*
H-cUI (mm.) 0.45%* 0.26* -0.07 0.04 0.33%* 0.47%*
H-tLI (mm.) 0.15 0.49** -0.28%* 0.13 0.05 0.12
H-cLI (mm.) 0.20 0.58** -0.25% -0.01 0.21 0.20
V-tUI (mm.) 0.05 0.04 0.26%* 0.23* 0.24%* 0.13
V-cUI (mm.) 0.03 -0.03 0.21 0.14 0.22% 0.09
V-tLI (mm.) -0.04 0.21 0.12 0.05 0.09 -0.03
V-cLI (mm.) -0.07 0.20 0.18 0.01 0.14 -0.01
LFH (mm.) 0.15 0.20 -0.27* 0.31* 0.06 0.07
UI-PP () 0.08 0.24%* -0.27* -0.12 -0.02 0.13
LI-MP () 0.01 -0.04 0.13 -0.11 0.07 0.04
SNA () -0.10 0.17 0.03 -0.26* -0.09 -0.06
SNB (°) -0.08 0.20 -0.06 -0.24* -0.11 -0.07
ANB () -0.08 -0.10 0.32%* -0.06 0.07 0.03
Mandibular plane (°) -0.03 0.00 -0.09 0.23* -0.01 -0.01
Soft tissue

UL thickness (mm.) 0.02 -0.03 0.23* -0.10 0.06 -0.04
LL thickness (mm.) 0.24* 0.26* -0.18 0.02 0.20 0.23*
UL length (mm.) 0.08 0.04 0.26%* -0.13 0.04 0.07
LL length (mm.) 0.09 0.25% -0.04 -0.14 0.27* 0.19
Interlabial gap (mm.) 0.05 0.09 -0.61%* 0.73%* -0.21* -0.09
Nasolabial angle (°) -0.14 -0.05 0.21 -0.08 -0.02 -0.14
Labiomental angle (°) -0.15 -0.03 0.22%* -0.16 -0.02 -0.11

H, horizontal measurements; V, vertical measurements. *P < 0.05; **P < 0.01.
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