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ABSTRACT

Objective: To compare the proportion and linear
measurement indexes between Brazilian and Peruvian
population through 3D stereophotogrammetry and to
stablish the face profile of these two Latin American
populations. Material and Methods: 40 volunteers
(Braziliann = 21 — 10 males and 11 females; Peruvian
n = 19 — 8 males and 11 females) aged between 18
and 40 years (mean of 28.7 = 9.1) had landmarks
marked on the face. Then, 3D images were obtained
(VECTRAM3) and the indexes of proportion and linear
measurement (face, nose, and lips) were calculated.
The data were statistically analyzed by One-Way
ANOVA (p < 0.05). Results: The proportion indexes
did not reveal marked differences either between
the studied populations or genders (p > 0.05). The
following linear measurements showed intergroup
statistically significant differences: face width and
height, nose width and height, upper facial height,
mouth width, protrusion of the nose tip (p < 0.05).
The Brazilian females showed the smallest significant
differences. Conclusions: Despite the different
ethnic compositions, the Brazilian and Peruvian
populations did not differ regarding the proportions
of the face, nose, and lips. The differences observed
in Brazilian females may be related to gender and/
or to the Caucasian heritage of the Brazilian sample.
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RESUMO

Objetivo: Comparar indices de proporcdo e
medidas lineares da face entre amostras de
populacoes brasileiras e peruanas por meio da
estereofotogrametria 3D, a fim de estabelecer o perfil
facial destas duas populacdes latino-americanas.
Material e Métodos: 40 voluntdrios (21 brasileiros —
10 homens e 11 mulheres; 19 peruanos — 8 homens e
11 mulheres) com idade entre 18 e 40 anos (média de
28,7 = 9,1) tiveram pontos de referéncia marcados
na face, foram entdo obtidas imagens 3D (VECTRA
M3) e calculados indices de proporcdo e medidas
lineares da face, nariz e labios. Os dados foram
analisados estatisticamente por meio de ANOVA
One Way (p < 0,05). Resultados: Os indices de
propor¢ao néo revelaram grandes diferencas entre as
populacoes analisadas ou entre géneros (p > 0,05).
As medidas lineares que apresentaram diferenca
significativa na andlise intergrupos foram: largura
e altura da face e do nariz, altura da face superior,
largura da boca e protrusdo da ponta do nariz (p
< 0,05), sendo que as brasileiras apresentaram as
diferencas mais significativas em relacdo aos demais
grupos, com medidas faciais menores. Conclusdes:
As populacbes brasileiras e peruanas, apesar das
diferentes composicoes étnicas, ndo diferem quanto
as proporc¢oes de face, nariz e labios. As diferencas
observadas no grupo de brasileiras podem estar
relacionadas ao género e/ou a maior descendéncia
caucasiana da amostra quando comparada a
populagéo peruana.

PALAVRAS-CHAVE

Fotogrametria; Face; Imagem tridimensional.
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INTRODUCTION

he face is the body structure by which

the human being is recognized and
differentiated by the others. The populations
are composed by individuals with different
face patterns, which are directly influenced by
factors are age, gender, ethnic composition, and
previous surgical procedures. Despite of this
plurality of the facial biotypes within a given
population inside a geographic territory, some
similar patterns can be found, especially in
populations with main ethnic compositions [1].

It is important to know and compare the
facial patterns of a population, as well as the
characteristics that are recognized as beauty by
that population, to guide surgical procedures
and face recognition. Some populations are
composed by different ethnicities, for example,
the Brazilian population, fact that makes
difficult the determination of a more frequent
face pattern [2].

Many techniques have been proposed
aiming to enable the analysis of the face soft
tissues, among them 3D stereophotogrammetry
[3,4]. This technique is based in a fast, non-
invasive, safe method of image acquisition
without exposure to radiation. Cameras placed
at different angulation acquire the image and a
specific software process the 3D digital image of
the individual’s face. This process is considered
the gold standard [5].

One of the 3D image acquisition systems
is Vectra M3 (Canfield Scientific, Fairfield,
NJ), composed by six cameras and a projector
at each capsule. Initially, this system captures
the images at two dimensions and posteriorly
joins them tridimensional. This system enables
the analysis of many body images, including
the face. These 3D images can be processed,
changed, analyzed and measured by a specific
software. The possibility of changing the 3D

Face morphology of brazilian and peruvian populations:
analysis of proportion and linear measurement indexes

image at different directions (frontal, lateral,
maxillary-mandibular)
allows many analysis of the soft tissue, such as
the measurement of the linear distances, angles,

mandibular-maxillary,

areas, and volumes [4,6-8].

Othman et. al.

among the experimental groups,

and palate [9].

Ngeow also

anthropometric

and  Aljunid
techniques for

Caucasian American young females [11].

Though, the

analyzed. Dong et al. focused on

morphological analysis of the nose in the Chinese
population. The authors used a new method of
3D anthropometric measurement to delineate
the Chinese nose shape to contribute with the
plastic surgeons [12]. Yasas et al. verified the
orolabial region of Chinese females and males
through 3D images aiming to standardize the lip
morphology and enable an adequate planning
and better prognosis prior to either orthognathic
surgery, lip reconstruction, or orthodontics [13].

Thus, this study aimed to compare some
indexes of proportions and linear measurements
of the face between Brazilian and Peruvian
populations through 3D stereophotogrammetry
to stablish differences and similarities between
the facial profile of these two Latin American

populations.
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2014 comparatively
compared through stereophotogrammetry a
group of Malayan participants regarding the
face harmony and disharmony. They found
differences in the morphological characteristics
which
provided new approaches for the diagnosis and
treatment of patients with unilateral cleft lip

used
craniofacial
measurements of Malayan young adults [10].
Other authors describing 3D face analysis were
Porter & Olson, who found differences in the
face proportion between African American and

stereophotogrammetry
analysis is not restricted to the facial analyses
because each facial structure can be separately



Santos ECS et al.

MATERIAL AND METHODS

Study design

Observational, descriptive, cross-sectional
study.

Sample design

Nineteen Peruvian (eight males and 11
females) and 21 Brazilian individuals (10 males
and 11 females) were selected, totalizing 40
participants. The participants aged between 18
and 40 years (mean age 28.7 = 9.1) and they
were analyzed according to the nationality.
The inclusion criteria were healthy Brazilian or
Peruvian individuals with complete dentition.
The exclusion criteria were individuals without
sound face structures; with genetic alterations;
with history of surgery, craniofacial traumas or
face scars that compromise the face morphology.

Ethical aspects

This study was conducted at the
Laboratory of Research in Electromyography
of the Stomatognathic System (LAPESE) of
the Department of Restorative Dentistry of the
School of Dentistry of Ribeirdo Preto (FORP) —
University of Sdo Paulo (USP) (Ribeiréo Preto, SB
Brazil). This study was approved by the Research
Ethics Committee regarding ethical aspects
(CAAE protocol no. 62044316.2.0000.5419).
Prior to the study, all participants were structed
regarding the objectives, procedures, benefits,
risks, discomfort of the study as well as the
confidentiality of data. Those who agreed in
participating in the study read and signed a free
and clarified consent form.

Procedures

To capture the images, we used Vectra®
M3 (Canfield, NJ, USA). This system settings
were: geometric resolution of 1.2 mm (triangle
edge length), 3.5 milliseconds capture time,
intelligent flash units (on-board modular),
stereophotogrammetry technology, floor stand,
stool, coupled to Dell® computer, in which
the images were processed. The software
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settings were: “Face Sculptor®”, RBX® Image
Processing, VECTRA® 3D Analysis Module,
Mirror® Photo File®, and Mirror Photo Tools®.

The Vectra® M3 had 180 cm height,
122 cm width, and 56 cm length; six cameras
divided into three modules: one central and two
laterals. The stool position was set at 112 c¢cm
from the posterior area of the device. The room
to store the device should have 168 cm length
x 147 cm width, to allow the image capture. In
this study, the room had 200 cm length x 200 cm
width, thus adequate to capture the images with
comfort and effectiveness.

Prior to mark the landmarks, each
participant wore a headband to fasten the hair
and enable the best reading of the appliance.
Face asepsis comprise 70% alcohol applied
with the aid of sterile gauze to clean the skin
off debris, oil and make-up. According to the
criteria stablished by Ferrario et al. and Sforza
et al. the studied landmarks were [14,15]:

e Midline landmarks: N (nasion); Prn
(pronasale); Sn (subnasale); Ls (labiale
superius); Sto (stomion); Li (labiale inferius);
Gn (Gnation).

* Paired landmarks (right and left): Enr e
Enl (endocanthion); Zyr e Zyl (zygion); Alr and
All (alare); Chr e Chl (cheilion).

Both the points Stomion (Sto) and
Cheilion (Ch) were registered on the software.
The landmarks were marked with the aid of
liquid eyeliner (O Boticario®, Brazil).

The participant was correctly seated
and instructed to stay in a relaxed position to
avoid soft tissue changes due to muscle tension.
Instants before the image capture, the participant
was instructed not to blink the eyes. The Vectra
M3 device captured three photographs at once
and made the 3D image of the face of each
participant without physical contact between
the device and the participant’s face. Then, the
quality of the image was checked. Next, a second
image was captured to allow the mean value of
the measurements by the software. Only after
assuring the quality of the two images, the
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landmarks were removed. The participant’s skin
was cleaned with facial cleaning wipe.

Studied measurements and indexes

Linear distances - Face: face width (Zyr-
Zyl), face morphology height (N-Gn), upper
face height (N-Sto), lower face height (Sn-Gn).
Nose: height (N-Sn), width (Alr-All), nose tip
protrusion (Sn-Prn). Lips: right-left width of lip
corners (Enr-Enl), mouth width (Chr-Chl), upper
lip height (Sn-Sto), upper lip vermillion height
(Ls-Sto), height of the upper lip skin portion
(Sn-Ls), lower lip vermillion height (Sto-Li).

Indexes of face proportion - Face:
Morphological facial index: face morphology
height (N-Gn)/ face width (Zyr-Zyl) x 100.
Upper face index: upper face height (N-Sto)/
face width (Zyr-Zyl) x 100. Lower face index:
lower face height (Sn-Gn)/ face morphology
height (N-Gn) x 100. Nose: Nasal Index: nose
width (Alr-All)/nose height (N-Sn) x 100. Nasal
tip protrusion width index: nose tip protrusion
(Sn-Prn)/ nose width (Alr-All) x 100. Lips:
Upper lip width index: upper lip height (Sn-
Sto)/mouth width (Chr-Chl) x 100. Skin portion
upper lip index: height of the upper lip skin
portion (Sn-Ls)/ upper lip height (Sn-Sto) x
100. Upper vermilion height index: upper lip
vermillion height (Ls-Sto)/lower lip vermillion
height (Sto-Li) x 100 [9].

Statistical analysis

Firstly, we obtained the descriptive statistics
with means, standard-deviation, minimum and
maximum values. The intergroup variables were
tested regarding normality through Shapiro-
Wilk test and showed parametric distribution.
Thus, the intergroup comparisons regarding
gender and nationality was performed by one-
way ANOVA, adopting the level of significance
of 5%.

RESULTS

Table 1 shows the mean and standard
deviation values obtained for all measurements

Face morphology of brazilian and peruvian populations:
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regarding to population and gender and
the intergroup comparisons. No statistically
significant  differences occurred between
groups, for both population and gender in the
Nasal Index (p = 0.23). However, the Brazilian
male measurements (48.8) for the Nasal Tip
Protrusion Width Index were statistically
significant greater (p = 0.04) than that for
Brazilian females (45.4); Peruvian males (43.3),
and Peruvian females (41.4) (Figure 1A).

The nose height (p=0.002) and width
(p=0.001) measurements showed statistically
significant lower values for the Brazilian females
(mean values of 49.5 and 33.2, respectively). The
nose tip protrusion was statistically different for
the Brazilian males (p=0.003), with mean value
of 18.5 (Figure 1B). No statistically significant
differences occurred in the intercantal width for
all groups (p=0.19).

The Mouth width values exhibited
statistically significant differences (p = 0.001)
only for Brazilian females (49) after the
comparison with the other groups: Brazilian
males (53.4); Peruvian females (52); Peruvian
males (56.1). The Upper Lip Height did not
show statistically significant differences between
groups (p=0.37) (Figure 2A).

The measurements of the Upper Lip
Width Index and Upper Vermilion Height
Index exhibited no statistically significant
differences between groups (p=0.16 and 0.86,
respectively). The Skin Portion Upper Lip Index
was statistically different for Brazilian males
(p=0.01) (Figure 2B). The other measurements
of the lips did not exhibit statistically significant
differences: Vermilion Height - Upper Lip (0.22),
Skin Height - Upper Lip (0.2) and Vermilion
Height — Lower Lip (0.2) (Figure 2C).

The Brazilian females (136.4) had
statistically significant wider faces (p=0.0006)
than the other groups: Brazilian males (146.8);
Peruvian females (135.6); Peruvian males
(144.6). Also, the Brazilian females (111.5)
had statistically significant greater values
(p=0.0001) of Height of Facial Morphology than
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Table 1- Mean values and standard deviation of linear measurements and proportion indices on the face, lip and nose for Peruvians
and Brazilians male/female and comparison between populations and sex of the evaluated parameters (ANOVA One Way, p > 0.05).

Parameter

Face
Face width (2y-Zy)

Height of facial
morphology
(N-Gn)

Height of upper face
(N-Sto)

Height of lower face
(Sn-Gn)

Facial morphological
index

Upper face index
Lower face index

Lip
Mouth width (Ch-Ch)

Height of upper lip
(Sn-Sto)

Vermilion height of the
upper lip (Ls-Sto)

Height of the skin of the
upper lip portion (Sn-Ls)

Height of lower lip
vermillion (Sto-Li)

Upper lip width index

Skin portion upper lip
index

Upper vermilion height
index
Nose

Nose height (N-Sn)
Nose width (AI-Al)

Protrusion of the tip of
the nose (Sn-Prn)

Intercantal width
(En-En)

Nasal index

Nasal tip protrusion
width index

Peruvians

1446 (51)

1236(33)

765(45)

712(36)

85.6 (41)

529(38)
575(22)

561(29)

227(28)

72(19)

168 (25)

93(24)
406 (61)

742(6.6)

779(13)

557 (34)
397(19)

172(2)

33(22)
714(53)

433(43)

Peruvians
male(PM) female (PF)

1356 (4)

1187 (51)

764(35)

671(45)

76(25)

487(16)
565(23)

52(3)

219(24)

87(09)

14427)

13(14)
422(42)

655(62)

777(12)

543(33)
359(26)

148(15)

344(26)
664 (6.8)
414(52)

Brazilians
male (BM)

14638 (7)

1203(4.9)

759(38)

68.8(4.8)

821(48)

518(36)
571(31)

534(55)

263(24)

78(24)

173(27)

102(24)
445(54)

733(89)

819(35)

535(45)
382(33)

185(24)

335(41)
72(1)

488(77)

Note: ns: no significance; 5% as the significance level.

Brazilians
female (BF)

1364(38)

M5(5)

709(24)

645 (41)

817(39)

52(21)
577(17)

49(22)

221(18)

84(11)

147(14)

13(13)
45(28)
66.9(4.2)

744(9)

495(22)
332(24)

15(15)

31432
673(6)

454(55)

PM
vs.PF

ns

ns

ns

ns

ns

ns
ns

ns

ns

ns

ns

ns
ns

<0.05

ns

ns
<0.05

ns

ns
ns

ns

PMvs. PMvs. PFvs. PFvs. BMvs.

ns

ns

ns

ns

ns

ns
ns

ns
ns

ns

ns

ns

ns

ns

ns

ns
ns

ns

ns

ns

ns

BF

<0.01

<0.01

<0.05

ns

ns

ns
ns

<0.01

ns

ns

ns

ns

ns

ns

ns

<0.01
<0.01

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns
ns

ns

ns

ns

ns

ns

ns

ns

ns

ns
ns

<0.01

ns

ns

ns

BF

ns

«0.01

«0.01

ns

ns

ns
ns

ns

ns

ns

ns

ns

ns

ns

ns

<0.05
ns

ns

ns

ns

<0.05

BF

<0.01

<0.01

ns

ns

ns

ns
ns

<0.05

ns

ns

ns

ns

ns

ns

ns

ns
<0.01

<0.01

ns

ns

ns

P-value

0.0006*

«0.0001*

0.002*

0.09

023

0.37
0.66

0.001*

037

022

02

02
016

0.01*

0.86

0.002*
0.0001*

0.0003*

019
023

0.04*
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1001
3 Peruvians Male
804 [ Peruvians Female
T T T * Bl Brazilians Male
60 T Brazlians Female
T
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"
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0 . . A
Nasal index Nasal tip protrusion width index
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804
601 T *
= *
= 404
1 = T

=

T a ]
Nose height (N-Sn) Nose width (Al-Al)

Protrusion nose tip (Sn-Prn) Intercantal width (En-En)

Figure 1 - A — Mean and standard deviation values of the Nasal Index and Nasal Tip Protrusion Width Index, for Brazilian and
Peruvian males and females. B — Mean and standard deviation values of the Nose Heights (N-Sn), Nose width (Al-Al), Protrusion

nose tip (Sn-Prn), and Intercantal width (En-En).

the other groups: Peruvian females (118.7);
Peruvian males (123.6), and Brazilian males
(120.3). (Figure 3A)

The Brazilian females (70.9) had
statistically significant (p=0.002) lower Height
of Upper Face than the other groups: Peruvian
females (76.4); Peruvian males (76.5), and
Brazilian males (75.9) (Figure 3B). The
measurements of the Height of Lower Face did

not show statistically significant differences
for Brazilian females (64.5); Brazilian males
(68.8); Peruvian females (67.1), and Peruvian
males (71.2) (Figure 3B).

The intergroup comparison of the Facial
Morphological Index (0.23), Upper Facial Index
(0.37) and Lower Face Index (0.66) showed no
statistically significant differences (Figure 3C).
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Figure 2 - A — Mean and standard deviation values of the Mouth width (Ch-Ch) and upper lip Height (Sn-Sto). B — Mean and standard
deviation values of the Upper lip width index, upper lip Skin portion index and Upper vermilion height index. C — Mean and standard
deviation values of the Vermilion height —upper lip (Ls-Sto), Height skin — upper lip (Sn - Ls) and Vermilion height — lower lip (Sto-Li).
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Figure 3 - Mean and standard deviation values of the Face width (Zy-Zy) and Height of facial morphology (N-Gn). B — Mean and
standard deviation values of the Height of upper face (N-Sto) and Height of lower face (Sn-Gn). C — Mean and standard deviation
values of the Facial morphological index, Upper facial index, and Lower face index.

DISCUSSION

The face structures are important in the
individual’s global perception of recognition.
Small alterations in face structures greatly
impact on the face harmony. Many studies
analyzed the face structures alone, based in
different populations [9,11,16-19]. The 3D
stereophotogrammetry is the technique most

used in current studies because it enables
measuring variables with image depth, e.g.:
volume, and linear/angular measurements
[6,9,12,17-19].

Table 2 displays the studies used in this
discussion and the measurements found by
the authors and the comparison with those
of this present study. The results of this study
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demonstrated that the Brazilian males and
females had the greatest range of the nose
measurements than did the Peruvians (Figure
1): the Brazilian females showed the narrowest
and shortest noses, while the Brazilian males
had the greatest measurements of nose tip
protrusion than did the other groups. Other
studies comparing genders already found that
females, in general, exhibited thinner and
shorter noses than males [12,18,19].

Ngeow & Aljunid observed a different
result for nose height, with wider noses for
females (mean of 54.1) than males (51.6) [10].
The rationale behind this difference may be the
facial features of the Malaysians, but Othman et
al. and Al-Khatib et al. found greater nose height
for men [18,19].

The Asian populations have wider noses
than Caucasians, as shown by Dong et al. who
evaluated the Chinese population and found
nose width measurements for men of 37.5 and
women of 42.9 [12]. Other studies conducted
in Asian populations also indicated noses
values wider than those of this present study,
regardless of the gender [10,18]. Troncoso et
al. evaluated a Chinese population and found
results (35.2 for men and 37.3 for women) close
to those obtained for the Brazilian and Peruvian
population [16].

The nose tip protrusion was greater in both
Brazilian and Peruvian males, as verified by the
measurements Sn-Prn and Nasal Tip Protrusion
Width Index (Figure 1-A and B). This range of
the nose tip protrusion measurements between
genders was also verified by other studies
[10,12,18,19]. Othman et al. also evaluated the
nose proportion indexes and found a result very
similar to the present study: 67.7 for Nose Index
and 43.3 for Nose Tip Protrusion; however, these
authors did not verify the males and females
alone [9].

The lip measurements showed small
variations between Brazilians and Peruvians, in
this study. Only the indexes mouth width and

Face morphology of brazilian and peruvian populations:
analysis of proportion and linear measurement indexes

Upper Lip Skin Portion exhibited differences. The
genders did not reveal statistically significant
differences, although women had decreased lip
dimensions than men (Figure 2).

The study conducted by Othman et al. also
verified the lip proportion indexes of Malaysians
and the results comparison with those of
this study revealed: similar Upper Lip Width
Index; lower Skin Portion Upper Lip Index
for Malaysians (63.5); and higher do Upper
Vermillion Height Index for Malaysians (85.9)
than for Brazilians and Peruvians, regardless of
the gender [9].

Studies on the analysis of the face
morphology of Asian populations showed
mouth width values and upper lip vermillion
height greater than those found by this present
study [10,13,18], while the studies on Black
and White Americans observed mouth width
values more similar to those of the Brazilians
and Peruvians [11,17]. The vestibular shift of
maxillary incisors and canines can affect the
upper and lower vermilion areas of the lips
[20], therefore the assessment of the upper
anterior teeth shapes is important to the study
of lips stereophotogrammetry, especially when
comparing different ethnicities, which may
present different trends of dental positioning
[21]. In the present study, the volume and
shape of the maxillary incisors and canines were
not evaluated, which is a limitation that may
influence the results obtained.

Sawyer et al. assessed the face
measurements of a Caucasian population.
The comparison of that study population with
this study population revealed: similar mouth
widths; shorter upper lip height and lower lip
vermillion height for the Caucasians; shorter
upper lip vermillion height for Brazilians and
Peruvians. Notwithstanding, we highlight that
this study population included a diversity of
ethnic groups, including Caucasians [17].

The Brazilian females exhibited the
thinnest face widths, shortest face morphology
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Table 2 - Linear measures and proportion indexes of nose, lips and face found in the present study and in other scientific articles,
identified by authors, year of publication, population, age and gender. Data used in the discussion.

Sex F M F M FNAC FAMA F M F M F M F M F M F M FM F M
Nose
. 495 535 543 557 480 541 516 512 560 492 541
NoseHeioht o) u5) 33) 34 208 04 ~ - - 7 4o a5 (35 e T " 35 (36)
332 382 359 397 380 352 373 373 40 374 403 367 396
NoseWidth 1) 33) 06) (199 ™ (03 (5 60) 75429 o) o) 3 2 T T T 24 @2
PotrusionNose 15 185 18 72 S s D MR ®mom
Tip 15) 24) 15 @ ’ o 17) @18
314 335 344 33 314 303 303 353 369 325 339 350 357
intercantal Width (25 4 06) 02 ¥ (03) 44 60) ag - - - - RT@Y g g
. 673 72 664 714 677(72)
Nasalindex ® ) 68 63 -
Nasal TipProtru- 454 488 414 433 o pawe
sionWidthIndex  (55) (77) (52) (4.3)
Lips
. 49 534 52 561 516 471 488 494 513 452 497 480 508
MouthWidth —— o5) 55 3 o) 02 03 =~ =~ %1522 - - 65 e5E9EHEHE) T @6 (37)
201 27 209 234 215 234 213 28
Height Upper Lip (21281) (2263 (22‘3 (22287) - L L8228 g o 49 @4) RO @) - (18 @)
UpperVerm. 84 78 87 72 e o . . 919892139102 103103
Height () @4 09 (9 L (10) () (16 (9 (7 A9 (16) 19
U7 73 U4 168
UpperskinHeight ) 07) @7) @5)  ~ ; T T ;
LowerVerm. 113 102 113 93 . s ws . . M0 ®ROWO 9 980 98 w2
Height 13) 24) (14) (24 : ’ (12) (16) 21 (23) (16) (16) 17) (20)
UpperLipWidth 45 445 422 406 o o
Index (8) (54 (42) 61 )
SkinPortionUp- 669 733 655 742 D e
perLipindex  (42) (89) (62) (66) o
Upper Verm. 4 819 777 779 ) oL s9MD - -

Height Index 9 @5 12 (13
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Troncoso Sawyer
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Dong Ngeow& Al-Khatib

Veaswomonts  PrESCTUStudy  Porter8Olson, etal, et eta, Afunid, etal, oo OUTan DA
(n=41) 2001(n=108) 2008 2009 2009 2009 2012 (n'=103) (n;m) ( n=.’109)
(n=180) (n=70) (n=289) (n=100) (n=50)
African American e Malay
Population Brazilian  Peruvian  (AA)X North Ameri-  Chilean  Caucasian Chinese — Malay Chinese  (Normal ~ Malay
. Malay
can Caucasian (NVAC) Sample)
Age 18-40 18-40 18-30 18-30 2149 20-31 18-25 18-36 18-35 18-25 20-30
Sex F M F M FNAC FAA F M F M F M F M F M F M F/M F M
Face
. 136 146 135 144 135 18 19 ms 119
Face Width Gy 0 @ 69 05 . " G862 - - T i (52 (67)
Height Facial M 120 18 123 i o [ ) -
Morphological ~ (5) (49) (51) (33)
HeightUpper ~ 709 759 764 765 ) L S } o
Face (24) (38) (35) (45)
Height Lower 645 688 671 712 i o L i 64.73 68.6
Face (41 (48) (45) (36) @2) (46)
FacialMorpho- 817 821 76 86 ) L S o
ogcalindex  (39) (48) 25) (41 LAy
52 518 487 529
Upper Face |ndex (21) (36) (16) (38) = - - - - - - - - - - - - 613(69) - -
Lower Face Index RIS 5 I - - - - - - - - - - - - B3n - -

(17) (31 3) 22

and shortest upper face height. The Brazilian
and Peruvian males and females had face width
values higher than those of Malaysians [10,19],
although the upper face height did not show
great variation.

The Face Morphology Index determines the
relation between the face width and height, that
is, the higher the index value, the longest is the
face. In this study, the Peruvian females showed
the smallest mean value of Face Morphology
Index, indicating that proportionally, they had
the shortest face. In the study of Othman et
al. with Malaysians, the value found for Face
Morphology Index was 92.2, for males and
females, considerably higher than that of the
Brazilians and Peruvians [9].

Similarly, the Upper and Lower Face
Index revealed numerically the proportion

between the height and width of the face thirds.
By comparing this study results with those of
Othman et al., the Brazilians and Peruvians had
greater Lower Face Index and smaller Upper
Face Index than those of Malaysians. That is,
both the Brazilians and the Peruvians had the
lower third greater than the upper third of the
face, while the Malaysians showed an inversely
proportion relation [9].

The golden ratio is a measure of facial
proportion considered more attractive and
related to the beauty. Several studies have shown
that beautiful faces have facial measurements
close to the golden ratio, which value of “Phi”
is approximately 1.6 [22-25]. Recent studies
analyzed the ratio of the bizygomatic width to
the total facial height (facial index) of different
samples and categorize into different facial
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shapes based on the relationship with the golden
ratio (1.6 — 1.699 = normal, < 1.6 = short and
> 1.699 = long) [22,23]. In the present study,
it was calculated the facial index for the upper,
middle and lower portions of the face, and
the results showed no statistically significant
differences between Brazilians and Peruvians.

The results of this present study
demonstrated that the Brazilian females had
the greatest differences. The rationale behind
this fact would be either the dimorphism or
the larger Caucasian heritage of the Brazilian
females than that of Peruvian females. A prior
study conducted on the Brazilian population
verified that Caucasians generally had smaller
face proportions than did the Blacks and
Asians [8].

CONCLUSION

The proportion indexes of the face,
lips, and nose did not reveal great differences
between Brazilians and Peruvians and between
genders. The main differences were in the width
and height of the face and nose; upper face
height; mouth width; and nose tip protrusion.
Generally, the Brazilian females had the
smallest face measurements than the Peruvians.
These differences may be related to the sexual
dimorphism and the Caucasian heritage.
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