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A study of the effect of changes in nasal tip prominence on the sense of anterior prominence of the upper lip
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[Abstract] Objective The aim of this study was to investigate the effect of changes in nasal tip protrusion on the
sense of upper lip protrusion in different populations and to provide a reference for the improvement of soft tissue beau-
ty. Methods Informed consent and portrait authorization were obtained from the model. A female model whose face
met the criteria was selected, and a 3D model of her was obtained using a 3D stereo camera. Based on the original mod-
el, ZBRUSH2019 software was used to simulate changes in nose tip protrusion. Then, 9 segments of facial dynamic rota-
tion videos were produced, and an electronic questionnaire was created through a questionnaire website to evaluate the
effect of different nose tip protrusions on perceived upper lip protrusion. Randomly selected orthodontic patients, ortho-
dontics professionals and general adults completed the electronic questionnaire. In the questionnaire, a Visual Analog
Scale was used to evaluate the perceived degree of protrusion of the upper lip. The higher the score, the more prominent

the upper lip of the model in the image. The questionnaire data were statistically analyzed using a generalized linear
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mixed model. Results As the nasal tip position became progressively more retracted, the subjects” upper lip protrusion
scores increased. Among male subjects, the results showed that the general population thought that the upper lip protru-
sion was higher than the patients did when the nasal tip protrusion was +6 mm and +4.5 mm (P = 0.023, P = 0.047).
When the nasal tip protrusion was +6 mm, the scores of the general population were higher than those of the orthodon-
tics professionals (P = 0.023). However, when the nasal tip variable was —6 mm, their score was lower than that of the
patients (P = 0.003), and there was no significant difference in other retest distances between groups (P > 0.05).
Conclusion When the protrusion of the nasal tip decreased, the three groups experienced a visual illusion of upper lip

protrusion. When the nasal tip protrusion is too large, the general population perceived the visual illusion of the upper

lip protrusion as being more obvious.
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a: creating the 3D axes; b: cutting the unwanted excess; c: the cut

model; d: removing the facial imperfections so that the left and right

faces are basically symmetrical

Figure 1 Using ZBRUSH2019 software to modify the

B 1

model after obtaining the initial model
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Figure 2 The original model with the nose tip unmodified
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a: simulation of dynamic video portrait
rotation: the nasal tip is moved 1.5 mm,
3.0 mm, 4.5 mm and 6.0 mm forward
along the Y axis; b: simulation of dynam-
ic video portrait rotation: the nasal tip is
moved — 1.5 mm, — 3.0 mm, — 4.5 mm
and —6.0 mm forward along the Y axis

Figure 3  Nasal tip protrusion

changes of the model
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Table 1 Specific demographic baseline information and

Mean (95%CI)

overall questionnaire mean

n Overall score of the questionnaire
Gender
Male 146 2.67 (2.33,3.00)
Female 158 2.38 (2.05,2.72)
Group

General population 124 2.83 (2.50,3.16)
2.46 (2.14,2.78)

2.28 (1.74,2.83)

Orthodontic patient 135

Dental professional 45

222 BoR BRMXT bR B A E R0 (F =
41.608,P <0.001) , HIMEE SEESFERITHE
O 1R RN S = Do B O G A A=A N

AU A 05 =R AL HARHI(F = 1.556,
P =0.013) ; fa] 552 BV s, BR NHE S BE B 2
[F) 77 7 ] 558 LGN, HoAr 728 B[R] 25 A AR 2E 1.
SO PR A g R SRR S T

R2 BRI SEHA

Table 2 Analysis of the main effect and interaction effect

F P
Distance 41.608 <0.001
Gender 1.404 0.236
Group 1.965 0.140
Interaction between the three factors 1.556 0.013
Interaction between gender and distance 0.141 0.997
Interaction between group and distance 3.154 <0.001
Interaction between gender and group 0.020 0.980

2.1 ER S

23 M A5 IE S B Ao A 2 ) A 38 4k 2 E
2, Br+4.5 mm 5+3.0 mm Z [B] 2 {H TGS 1R L
(P =0.129) , H4 r A UL o5 e 22 5+ 35 HoA g2 i
R N(P<0.05). RKAZIHNIERE HEMEE &
I 5 1 38 U, A A 4 58 BE 1] 19 25 18R T80T
H 5SS E 25K . ZiLE A
[F) S U 58 BE ) SR A (T LR 4
22 RIERWHH

HRAf % 5 = [FI 32 52 HL AR AT a7 5 187 A% 40 B
ST, 3 A NHE b i Lo VAR 25 S BE 2 ) A 2
SSRGS E L B, AR S E R
TEBIMEE FIE+6.+4.5.-6 mm I} (1) )8R 43
B2 S HA G228 L RNAE T 38 1.14(P =
0.023) . 1.03(P = 0.047) .-1.09(P = 0.030) ; i A
W5 LA N R AE SR IE RS LK +6 mm B 1) 9F
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Table 3 The mean difference matrix of sensory scores at each

distance from the nose tip to the lower lip

Distance/mm +6.0 +4.5 +3.0 +1.5 00 -15 -30 -45 -6.0

+6.0 0.00 -0.25 -038 -0.60 -0.81 -1.07 -149 -232 -3.07
+4.5 0.00 -0.13* -0.34 -0.56 -0.81 -124 -2.07 -2.82
+3.0 0.00 -021 -043 -0.68 -1.11 -194 -2.69
+1.5 0.00 -0.22 -047 -0.89 -1.72 -2.48
0.0 0.00 -0.25 -0.68 -151 -2.26
-1.5 0.00 -042 -125 -2.01
-3.0 0.00 -0.83 -1.58
-4.5 0.00 -0.75
-6.0 0.00

a: indicates no significant difference
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Table 4 The mean and its 95% confidence interval at each

distance from the nose tip to the lower lip

Distance/mm Mean %

Lower Upper
+6.0 1.413 1.115 1.711
+4.5 1.665 1.367 1.963
+3.0 1.796 1.498 2.094
+1.5 2.010 1.712 2.308
0.0 2.226 1.928 2.524
-1.5 2.479 2.181 2.777
-3.0 2.903 2.605 3.201
-4.5 3.733 3.435 4.031
-6.0 4.487 4.189 4.785

SEERARITFE L, N AE N 1.43 (P =
0.023) . £ I, 5 M5 A HELE B9 +6 mm B, 43
BOm T R MLl A N G 5 7E 593 +4.5 mm B 43
T HRE  HEAE£23-6 mm B PR BT
Ho HRSELZMEHESA N Z R LSEI2E
X(P>0.05),

R B

IR 13 550 R R AZ R 28 KE, B8
R TR T T 13 AR ) 8 55 8%
L, BT A DG EB AL B e 5 | 3 i DL RO F
T 1/3 Jm R 0 52 1) & 30 B 25 22 B i f 58 4 L™
Zl—‘ﬁﬁﬁﬁ%tﬂ‘bm%ﬁ?ﬂifﬁ,ﬁi}‘?ﬁ%fﬁﬁﬁ%EI"J
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Table 5 The simple simple effects analysis of the three-factor interaction at each distance from the nose tip to the lower lip

Population Effect 95% CI Population Effect 95% CI

Gender  Distance SE  Adj. P Gender  Distance SE Adj.P ———
pairwise contrats  size Lower  Upper pairwise contrats  size Lower  Upper
Q1 1-2 1.14 0425  0.023 0118 2.153 Q1 1-2 0.66 0409 0231 -0.269 1.596
1-3 143 0.561 0.023  0.162  2.698 1-3 1.04 0590 0231 -0370 2.457
2-3 030 0.583  0.613 -0.848  1.437 2-3 038 0.560  0.497 -0.718 1.479
Q2 1-2 1.03 0425  0.047 0011 2.046 Q2 1-2 0.61 0409 0278 -0312 1.522
1-3 1.15 0.561 0.080 -0.105  2.410 1-3 1.00 0590 0269 -0412 2415
2-3 0.12 0583  0.832 -1.018 1.266 2-3 040 0560 0479 -0.702 1.495
Q3 1-2 0.76 0425 0222 -0259 1.777 Q3 1-2 0.58 0.409  0.480 -0.405 1.554
1-3 0.89 0.561 0224 -0366  2.150 1-3 0.70 0590 0480 -0.627 2.031
2-3 0.13 0.583  0.820 -1.009 1.275 2-3 0.13 0560  0.820 -0.971 1.226
Q4 1-2 0.66 0425 0366 -0361 1.675 Q4 1-2 0.51 0409 0435 -0411 1431
1-3 0.83 0561 0366 -0.486 2.148 1-3 0.86 0590 0435 -0.553 2274
2-3 0.17 0583 0765 -0.968 1.316 2-3 0.35 0560 0532 -0.748 1.449
Q5 1-2 0.72 0425 0270 -0297 1.738 Q5 1-2 0.66 0409 0320 -0.320 1.639
1 1-3 0.87 0561 0270 -0411 2154 | |2 1-3 0.84 0590 0320 -0492 2.168
2-3 0.15 0583 0796 -0.991 1.293 2-3 0.18 0560  0.750 -0.920 1.277
Q6 1-2 0.58 0425 0384 -0390 1.552 Q6 1-2 0.63 0409 0272 -0.303 1.557
1-3 0.85 0.561 0384 -0489 2.197 1-3 1.00 0590 0272 -0.415 2412
2-3 027 0583  0.639 -0.869 1.416 2-3 037 0560 0507 -0.727 1.470
Q7 1-2 0.01 0425 >0999 -0.829 0.841 Q7 1-2 046 0409 0770 -0.516 1.443
1-3 020 0.561 >0.999 -1.143  1.544 1-3 049 059  0.810 -0.832 1.815
2-3 0.19 0583 >0999 -1.022 1411 2-3 0.03 0560 0961 -1.071 1.126
Q8 1-2 -0.10 0425 >0999 -0972 0.769 Q8 1-2 -0.41 0409 0967 -1.384 0.575
1-3 -0.53 0.561 >0999 -1.876 0811 1-3 -0.23 0590 >0.999 -1.554 1.093
2-3 -043 0583 >0999 -1.756  0.895 2-3 0.17 0560 >0.999 -0.990 1.338
Q9 1-2 -1.09 0425 0030 -2.112 -0.077 Q9 1-2 -0.68 0409 0292 -1.658 0.301
1-3 -1.04 0.561 0.126 2301  0.214 1-3 -049 059 0807 -1.817 0.830
2-3 0.05 0583 0930 -1.091 1.193 2-3 0.19 0560  0.807 -0.934 1.304

The sequential Bonferroni adjusted significance level is 0.05.

Gender 1: male; gender 2: female; population pairwise contrast 1: general population; population pairwise contrast 2: orthodontic patients; population pair-

wise contrast 3: orthodontics professionals; Q1 to Q9 are the nasal tip is moved +6.0 mm, +4.5 mm, +3.0 mm, +1.5 mm, 0.0 mm, —1.5 mm, -3.0 mm, —4.5 mm,

and —6.0 mm
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