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Objectives. To identify reference standards and possible esthetic features of facial size and form of Italian
adolescent boys and girls.

Methods and Subijects. A three-dimensional electromagnetic digitizer was used to collect the coordinates
of 50 facial landmarks (forehead, eyes, nose, cheeks, mouth, jaw, ears) in 231 healthy, reference adole-
scents (10-17 years old) and in 93 “attractive” adolescents selected by a commercial casting; soft tissue
facial angles, distances and volumes were computed.

Results. Attractive adolescents had wider and shorter faces than reference subjects of the same age and
sex, with relatively larger upper and middle facial thirds, and a reduced mandible relative to the maxilla.
Lips were larger and more prominent, and the nasolabial angle was reduced, but in older boys the effect
was reversed. The prominence of the softtissue profile, and of the maxilla relative to the mandible, were
larger in attractive boys, but smaller in attractive girls than in their reference peers. Attractive adolescents
had a relatively less prominent chin relative to the lower lip, with increased values of the mentolabial an-
gle. In the horizontal plane, attractive “young” adolescents had a more obtuse mandibular convexity an-
gle, while the opposite pattern was observed in the “old” adolescent subjects, with a relatively more pro-
minent chin. Attractive adolescents had smaller noses than reference subjects of the same age and sex.
Conclusion. Esthetic reference values have been identified which could be used to determine optimal timing
and goals in orthodontic treatment.
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Introduction

In the contemporary Wesfern so-
ciety, esthefics is becoming a mat-
fer of concern at all ages and in all
social sfrata. Among all parts of the
body, primary attention is given to
the face'. Facial appearance is
fundamental for communication and
interaction with the environ-
ment3>.%, and it carries information
that allows the identification of a
single person” 8. Bones, muscles,
cutaneous and subcutaneous layers
all contribute to a unique morpho-
logy in the single individual”; this
morphology, even continuously
changing during growth, develop-

Ortodonzia (SIDO). ment and aging'®, always main-

fains its peculiar characterisfics' .

Obiettivi. Identificare eventuali canoni estetici nella forma e dimensioni del-
la faccia degli adolescenti italiani. Metodi e Materiali. Un digitalizzatore
elettromagnetico tridimensionale ha permesso di raccogliere le coordina-
te di 50 punti di repere facciali (fronte, occhi, naso, guance, bocca, man-
dibola, orecchie) in 231 adolescenti normali (10-17 anni) e in 93 prove-
nienti da un casting pubblicitario (“attraenti”); sono stati calcolati angoli,
distanze, e volumi facciali. Risultati. Gli adolescenti attraenti hanno la fac-
cia piv larga e corta dei loro coetanei, con un maggiore sviluppo di ma-
scellare e fronte, ed una mandibola in proporzione piv piccola. Le labbra
sono di maggiori dimensioni negli adolescenti attraenti, e piu sporgenti,
con un angolo nasolabiale ridotto. Il naso degli adolescenti attraenti é di
dimensioni minori di quello dei coetanei. Nei maschi attraenti, il profilo é
piu sporgente, con una maggiore prominenza mascellare; nelle femmine
si osserva |'opposto. La prominenza del mento aumenta negli adolescenti
piu vecchi. Conclusione. La definizione di parametri estetici di riferimento
puo fornire indicazioni per individuare modalita e finalita di trattamento
orfodontico ottimali.

Key words: face; adolescents; attractiveness; soft tissues.
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The definition of esthetic standards
brings together scientists, clini-
cians, artists, who fried fo codify
which facial dimensions, angles
and rafios make a person look mo-
re affractive. Indeed, no universal
canons seem to exist, and esthetic
characteristics are often peculiar to
each cultural background? 01215,
Therefore, the quest for the sacred
Grail of facial atfractiveness is still
open. From a psychological point
of view, average facial features,
symmefry, youthfulness, neoteny
(baby like appearance] all need to
be taken into consideration, espe-
cially for women!216.17 "In con-
trast, facial attractiveness in adult
men mingle perceptions of ma-
sculinity, health, developmental sta-
bility and social dominance! 819,
Currently, the perception of attrac-
fiveness is extremely influenced by
media: television, cinema, adver-
fisements, fashion industries, all en-
ter in our life bringing facial “stan-
dards” that should convey percep-
fions of beauty, healthiness, fitness,
mixed with feelings of social achie-
vement, intelligence, richness, and
happiness: a beautiful face beco-
mes the key fo the success3 2021,
The clinical specialists working in
the facial area are therefore
asked by patients to provide me-
dical and surgical modifications
of non-attractive dentofacial
physiognomies!'4 1722 As a re-
sult, orthodontists, maxillofacial
and plastic surgeons should have
a deep understanding of those
quantifiable, objective facial cho-
racteristics that are considered by
the public as “attractive”?17:23.24,
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In a previous investigation, we
analyzed aftractive and reference,
normal children with deciduous
and early mixed dentition, and
found that attractive children main-
tained several facial characteristics
of baby like appearance: a large
face, with relatively large maxillo
and forehead, and reduced verti-
cal dimensions. Llips were more
voluminous, mouth was bigger,
and the softfissue facial profile was
more convex in attractive children,
with @ more prominent maxilla re-
lative to the mandible, than in the
reference coetaneous?42%,

In the current invesfigation, the three-
dimensional facial characteristics of
adolescent boys and girls conside-

a noninvasive computerized insru-
ment, and several measurements ob-
fained. Data were compared to tho-
se collected in healthy children of
the same age, sex and ethnicity, se-
lected using criferia of dentofacial
normality® 1214 The possible pre-
sence of measurable esthefic cho-
racteristics was assessed.

Materials and subjects
Subjects

Three hundred and 24 white Cau-
casian, Northern ltalian adolescent
boys and girls aged 10-17 years
were analyzed.

scents, was made of 141 boys
and Q0 girls. All subjects were
healthy, they had normal dento-
facial dimensions and propor-
fions; no subjects with a previous
history of craniofacial frauma or
with congenital anomalies were
included. These adolescents we-
re attending several schools in
Milan and surroundings, and part
of their dafa had already been
published©.

A second group, "beautiful” or
“atfractive” adolescents, compri-
sed 46 boys and 47 girls selec-
ted by a commercial casting
agency. The same selection cri-
feria used in the previous investi-
gation performed on young chil-

red “atfractive” were measured with A first group, "reference” adole- dren?42> were used: the agency

Résumé. Pour identifier des normes de référence esthétiques possibles de dimension et forme faciale de
garcons et de filles adolescents italiens. Méthodes et objets. Un convertisseur analogique/numérique élec-
tromagnétique tridimensionnel a été utilisé pour rassembler les coordonnées de 50 loints faciales (front,
yeux, nez, joues, bouche, machoire, oreilles) dans 231 adolescents en bonne santé, de référence (10-17
ans de ) et dans 93 adolescents "attirants" choisis par un group commercial; ont a calculé des angles fa-
ciaux, les distances et les volumes de tissus mous. Résultats. Les adolescents attirants ont eu des visages
plus larges et plus courts que des sujets de référence du mémes Gge et sexe, avec des troisiémes faciaux
supérieurs et moyens relativement plus grands, et une machoire inférieure réduite relativement au maxil-
laire supérieur.

Les lévres étaient plus grandes et plus en avant, et I'angle nasolabial a été réduit, mais dans des gargons
plus Ggés l'effet a été renversé. La prominence du profil des tissu doux, et du maxillaire supérieur relati-
vement & la méchoire inférieure, étaient plus grande dans les garcons attirants, mais plus petite dans les
filles attirantes que dans leur référence. Les adolescents afttirants ont eu un menton relativement moins en
avant relativement & la lévre inférieure, avec des plus grandes valeurs de I'angle mentolabial. Dans le plan
horizontal, les "jeunes" adolescents attirants ont eu un angle mandibulaire plus obtu de convexité, alors
qu'on observait le modéle opposé dans les "vieux" sujets adolescents, avec un menton relativement plus
en avant. Les adolescents attirants ont eu de plus petits nez que des sujets de référence du mémes dge et
sexe. Conclusion. On a identifié des valeurs de référence esthétiques qui pourraient étre employées pour
déterminer la temps et les buts optimaux dans le traitement orthodontique.

Traduit par Maria Giacinta Paclone
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was asked to provide adole-
scents of both sexes with a
"beautiful”, “attractive” face, wi-
thin a well defined age range
and ethnicity. These boys and
girls normally act in cinema and
television, are used for adverti-
sing, and the fashion industry;
overall, their faces could be con-
sidered “trendy”, and should con-
vey "positive” feelings®.

All the analyzed adolescents,
and their parents/legal guar-
dians gave their informed con-
sent to the experiment. All pro-
cedures were non-invasive, did
not provoke damages, risks or
discomfort to the subjects, and
were preventively approved by
the local ethic committee.

Collection of facial landmarks

All the procedures were non-in-
vasive, not potentially harmful,
did not provoke pain and did not
use any instrument or energy cur-
rently considered to be potentially
dangerous fo the present or futu-
re health of the subjects or of her/
his offspring.

The data collection procedure took
place in two separate steps, and it
was followed by offline calculo-
tions?%. At first, for each subject, a
single experienced operator located
a sef of 50 softtissue landmarks by
inspection and/or palpation'©, and
marked them on the cutaneous sur-
face using a liquid eyeliner. The
eyeliner can be easily washed from

the face with soap and water. Du-
ring landmark marking, the subjects
sat relaxed in a position suitable
for a correct identification of facial
features. For each subject, this pha-
se lasted less than 5 minutes. The
previous marking of the landmarks
allowed a subsequent faster data
collection procedure, and provided
fo the operator all the time neces-
sary for a correct identfification,
even of those landmarks that must
be palpated for their individuation
(for instance, gonion).

In the second sfep, the threedimen-
sional [x, y, z) coordinates of the fa-
cial landmarks were obtained with o
computerized electromagnetic digifi-
zer (3Draw, Polhemus Inc., Colche-
ster, VT) that supplies real mefric data

Objetivos. Fueron tomados en consideracion un grupo de adolescentes ltalianos “hombres y mujeres” , para
identificar estdndares posibles del tamafio y forma facial en referencia a las caracteristicas estéticas. Mé-
todos y temas. Fue utilizado un digitador electromagnético tridimensional para acumular las coordenadas
de 50 puntos faciales (frente, ojos, nariz, mejillas, boca, quijada, oidos) en 231 adolescentes sanos, entre
(10-17 afios) y en 93 adolescentes “atractivos” seleccionados para un comercial; de esta forma fueron com-
putarizados los éngulos faciales, las distancias y los volimenes del tejido blandos. Resultados. Los adole-
scentes afractivos tuvieron caras més anchas y mas cortas en referencia a los sujetos de la misma edad y
sexo, con el tercio facial superior y medios relativamente més grandes. Ademas presentaron una mandi-
bula mas pequefia con respecto al maxilar. Los labios eran més grandes y més prominentes, y el dngulo
nasolabial era mas reducido; mientras que en los adolescentes mas viejos el efecto fue inverso. La promi-
nencia del perfil de los tejidos blandos y del maxilla con respecto a la mandibula, fue més grande en los
adolescentes atractivos; y mas pequefio en las adolescentes atractivas con referencia al mismo. Los adole-
scentes afractivos tenian una barbilla relativamente menos prominente concerniente al labio inferior con va-
lores aumentados del dngulo mentolabial. En el plano horizontal, los adolescentes “jévenes” atractivos te-
nian un angulo de la convexidad mandibular mas obtuso, mientras que en los adolescentes mas  “viejos”
se observo todo lo contrario, ose a una barbilla relativamente més prominente. Los adolescentes atractivos
tenian narices mdas pequenas que los sujetos de referencia de la misma edad y sexo. Conclusién. Fueron
identificados los valores de referencia estéticos que se podrian ser utilizar para determinar los objetivos y
metas éptimas para el tratamiento ortodéntico.

Traducido por Santiago Isaza Penco
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Fig. 1 Digitized facial landmarks: fr, frichion; g, glabella; n, no-
sion; prn, pronasale; ¢’, columella; sn, subnasale; Is, labiale su-
perius; sfo, stomion; li, labiale inferius; sl, sublabiale; pg, po-
gonion; me, menton; ex, exocanthion; en, endocanthion; os,
orbitale superius; or, orbitale; ft, frontotemporale; zy, zygion;
chk, cheek; t, tragion; pra, preaurale; sa, superaurale; pa, po-
sturale; sba, subaurale; al, alare; ac, nasal alar crest: itn, in-
ferior point of the nostril axis; stn, superior point of the nostril axis;
cph, crista philtri; ch, cheilion; go, gonion; pra, preaurale; sa,
superaurale; pa, postaurale; sba, subaurale.

independent from external reference
systems. The digitizer has a resolution
of 0.005 mm,/mm of range, and an
accuracy of 0.08 mm, with the re-
ceivers located within 76 cm of the
fransmitter. During data collection, the
subjects sit in a natural head position
in a chair with a backrest, where a
cephalostat fixes the subject's head.
Vertically and horizontally movable
systems accommodation for different
sitiing heights and head dimensions.
To obtain the natural head position,
the subjects were asked fo look af the
reflected image of their eyes in a mir-
ror positioned at eye level at appro-
ximately 2 m of distance. They were
asked o close their eyes, o keep
their teeth in confact, and to not mo-
ve for the duration of the dafa col
lection?®.

Using the insfrument stylus, a single
operator gently fouched the facial
landmarks in a stondardized se-
quence. Dafa collection takes ap-

272

proximately 1 minute. Before dis-
charging the subject, the computer
performed a fast reconstruction of fa-
cial morphology using the threedi-
mensional coordinates of the collec-
ted landmarks, and a check bet-
ween the video image and the face
of the subject was made fo assess
the correct sequence of landmarks,
and any motion artifoct. The proce-
dure was repeated immediately in
1% of acquisitions.

The reproducibility of landmark
identification, marker positioning
and the reproducibility of the dafa
collection procedure have been re-
ported?®, with random errors of
1.20 mm (adult men) and 0.95
mm (adult women), corresponding
to 1.04-1.05% of the relevant no-
sion-mid fragion distance. Files of
the three-dimensional coordinates
were obtained, and original com-
puter programs were used for all
the subsequent offHine calculations.

Data analysis

Fifty facial soft tissue landmarks
were collected on each subject
(Fig. 1)

e midline landmarks: fr, trichion; g,
glabella; n, nasion; prn, prone-
sale; ¢’, columella: sn, subnasale:
ls, lobiale superius; sfo, stomion;
li, labiale inferius; sl sublabiale:
Pg, pogonion; me, menton;

* paired landmarks (right and
left side noted r and |): exr,
exl, exocanthion: enr, enl, en-
docanthion: osr, osl, orbitale
superius; orr, orl, orbitale; fir,
fil: frontotemporale; chkr, chkl,
cheek; zyr, zyl, zygion; tr, 1,
fragion; alr, al, alare; acr,
acl, nasal alar crest: itnr, itnl,
inferior point of the nostril
axis; stnr, stnl, superior point
of the nostril axis; cphr, cphl,
crista philtri; chr, chl, cheilion;
gor, gol, gonion; prar, pral,

PROGRESS in ORTHODONTICS 2007; 8(2):268-281
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Fig. 2 Upper facial width (ex-ex) in the analyzed adolescent
subjects. Mean values for male (light blue) and female (pink)
attractive (solid colors) and reference (hatched colors) ado-
lescents in the two age groups. Darker shades correspond to

older adolescents.

preaurale; sar, sal, superau-
rale; par, pal, postaurale;
sbar, sbal, subaurale.

The three-dimensional coordinates
of the 50 landmarks were used to
estimate a set of linear distances, an-
gles, facial volumes and areas as
detailed elsewhere!0.13.2428 Eycli-
dean geometry was used for all cal
culations: the volumes of facial struc-
fures were estimated from the sum of
several tefrahedra, with the 50 land-
marks serving as nodes (vertices of
the tetrahedral. In particular, the fol-
lowing were computed:

e distances (unit, mm): facial
height (n-pg); upper facial
width (ex-ex); lower facial
width (go-gol; middle facial
depth (sn4); mandibular cor-
pus length (pg-go); mouth
width (ch-ch); vermilion height
(Isi); upper lip to Eine dis-
fance, Is-(prn-pg); lower lip to
Eine distance, IHprn-pg);

PROGRESS in ORTHODONTICS 2007; 8(2):268-281

angles (unit, degrees): facial
convexity including the nose
(n-prn-pgl; lower face conve-
xity [go-pg-go); maxillary pro-
minence, soft fissue analog of
skeletal ANB angle (skn-sn);
nasolabial (prn-sn-ls); mento-
labial (lislpg); interlabial (sn-
Isslpg;

areas (unit: cm?): area of the
vermilion of the upper and lower
lips (between landmarks chr, Is,
chl, sto; and chr, i, chl, sto);
volumes (unit: mm?3): total fa-
cial volume (volumes of all fo-
cial structures from the exter-
nal cutaneous surface up to a
quasifrontal plane passing
through frichion, tragi and go-
nia), subdivided into facial
upper third volume (fore-
head), facial middle third vo-
lume (maxilla), facial lower
third volume (mandible): no-
sal volume.

Fig. 3 Lower facial width ([go-go) in the analyzed adolescent
subjects. Mean values for male (light blue) and female (pink|
atfractive (solid colors) and reference (hatched colors) ado-
lescents in the two age groups. Darker shades correspond
to older adolescents.

Statistical calculations

"Reference” and “atfractive” boys
and girls were divided info two
age groups for each sex. For girls,
24 aftractive and 39 reference
girls were aged 10 to 12 years
("young” adolescent girls); 23 at-
fractive and 51 reference girls we-
re aged 13 to 15 years (“old”
adolescent girls). For boys, 22 at-
fractive and 87 reference boys
were aged 12 to 14 years
("young” adolescent boys); 24 at-
fractive and 54 reference boys
were aged 15 to 17 years (“old”
adolescent boys|. Different age
groups were used for the two se-
xes because of the different timing
of pubertal growth spurt'©.

Descriptive statistics (mean and
standard deviation) were compu-
fed for each group, angular data
were assessed using their rectan-
gular components (sine and cosi-
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ne). Comparisons between the two
groups of adolescents (reference,
affractive] were performed within
each sex and age group using in-
dependent Student’s fesfs with two-
failed distributions, and a signifi-
cance level sef at 5% [p < 0.05).

Results

Upper facial width (ex-ex| resulted
larger in boys than in girls in both
"young” and “old” adolescent age
groups, and increased with age
(Fig. 2). In all groups, aftractive

adolescents had a wider upper fo-
ce than reference adolescents of
the same age and sex; the diffe-
rences were statistically significant
in both female groups, and in the
"young” adolescent males [p <
0.02, Studenf's t for independent

80{@F 10-12aF-ref
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BF 13-158a F-ref
oM 15-170 M-ref

N
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1104
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80- Z

Fig. 4 Mandibular corpus length (pg-go) in the analyzed
adolescent subjects. Mean values for male (light blue) and fe-
male (pink) attractive (solid colors) and reference (hatched co-
lors) adolescents in the two age groups. Darker shades cor-
respond fo older adolescents.

Fig. 5 Facial height (npg) in the analyzed adolescent sub-
jects. Mean values for male (light blue) and female (pink) at-
tractive (solid colors) and reference (hatched colors) adole-
scenfs in the two age groups. Darker shades correspond to
older adolescents.
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Fig. 6 Middle facial depth (sn+) in the analyzed adolescent
subjects. Mean values for male (light blue) and female (pink|
attractive (solid colors) and reference (hatched colors) ado-
lescents in the two age groups. Darker shades correspond o
older adolescents.
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Fig. 7 Facial volume in the analyzed adolescent subjects.
Mean values for male (light blue) and female (pink) attracti-
ve (solid colors) and reference (hatched colors) adolescents
in the two age groups. Darker shades correspond to older
adolescents.
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samples). Similar effects of sex and
age were observed for lower fa-
cial width ([go-go) and mandibular
corpus length (pg-go), with males
larger than females, and older
adolescents larger than younger
adolescents (Figs 3, 4). Overall,
reference adolescents had larger
faces and longer mandibles than
atfractive adolescents, with the ex-
ception of the “young” girls, but in
no occasion the trends were sub-
stantiated by sfafistical significance
(p>0.05).

In both sexes and in both age
groups, facial height (n-pg) and
middle facial depth (sn) were smal-
ler in the atfractive adolescent than
in their reference peers (Figs 5, 6);
the differences were statisfically si-
gnificant in the “old” male adole-
scents (npg, p=0.003) and in the
"old” female adolescents (sn, p =
0.003). Age and sex influenced
both measurements, with longer

and deeper faces in males than in
females, and in "old” than in
"young” adolescents.

The modifications in facial dimen-
sions resulted in variations in facial
volumes: tofal facial volume was
larger in atfractive girls in both age
groups, and in attractive “young”
adolescent males than in the refe-
rence subjects, with significant dif-
ferences in the “young” adolescents
(p=0.021 in girls, p = 0.009 in
boys). In confrast, “old” adolescent
aftractive boys had a significantly
smaller face then their reference
peers [p = 0.009). Agerelated in-
crements in facial volume were mo-
re evident in boys than in girls; se-
xual dimorphism was present in
both age groups (Fig. 7).

A different arrangement of facial
thirds was observed in the attractive
subjects when compared fo the re-
ference ones, with relative larger

upper and middle thirds. Indeed,

the forehead (faciol upper third) oc-
cupied a larger part of the face in
both attractive boys and girls, and
at both ages (Fig. 8). The effect
was particularly evident in the “old”
adolescent girls and in the “young”
adolescent boys (p < 0.001). Ove-
rall, the ratio decreased with age
(older adolescents had a relatively
smaller forehead than younger ado-
lescents), and, in each age group,
it was larger in girls than in boys. In
affractive adolescents, the mandi-
ble was reduced relatively to the
maxilla, with mandibular/ maxil-
lary volume ratios all less than 94%
(Fig. Q). The differences were sfafi-
stically significant in the girls, and in
the “young” adolescent males (p <
0.05). In reference girls, the ratio in-
creased with age, with a relafive
larger grow in the facial lower third
than in the middle facial third.

In the middle facial third, nasal
volume increased with age, and it

BF 13-15 @F-ref
o M15-17 8 M-ref

100

oF 10-12 OF-ref
oM 12-14 oM-ref

105-%—|

BF 13-15 @F-ref
oM 15-17 aMref

Mandible/Maxilla
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&5+
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Fig. 8 Forehead volume as a percentage of facial volume
in the analyzed adolescent subjects. Mean values for male
(light blue) and female (pink| atfractive (solid colors) and re-
ference (hatched colors) adolescents in the two age groups.
Darker shades correspond to older adolescents.
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Fig. 9 Mandibular volume as a percentage of maxillary vo-
lume in the analyzed adolescent subjects. Mean values for
male (light blue) and female (pink| affractive (solid colors) and
reference (hafched colors| adolescents in the two age groups.
Darker shades correspond to older adolescents.
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was larger in boys than in girls
(Fig. 10). Attractive adolescents
had smaller noses than reference
subjects of the same age and sex,
with significant differences in the
"old" adolescents [p < 0.002).
The area of the vermilion of the to-
fal (upper plus lower| lip was lar-

ger in the atiractive than in the re-

ference adolescents (Fig. 11),

with a larger contribution of the
upper lip (Fig. 12). In the affracti-
ve adolescents, vermilion height
(Isi) was a larger percentage of
mouth width (ch-ch) than in the re-
ference subjects (Fig. 13); at both
ages, it was larger in aftractive
girls than in aftractive boys. In the
atfractive adolescents, both lips
were nearer to the esthetic E-line

(prn-pg) than in the reference ado-
lescents (Fig. 14); the observed
frend was not substantiated by sta-
tistically significant differences. In
both sexes, the distances increa-
sed as a function of age; in the lo-
wer lip, values were somewhat
smaller (that is, the lip was more
prominent] in girls than in boys.

Attractive boys had more acute soft

7 -mni

6 -cnt.

BF 10-12 aF-ref
oM 12-14 aM-ref

BF 13-15 BF-ref
aM15-17 B M-ref

oF 10-12 oF-ref
oM 12-14 oM-ref

BF 13-15 @F-ref
oM 1517 @ M-ref

Nasal volume

Lip area

3

Fig. 10 External nasal volume in the analyzed adolescent
subjects. Mean values for male (light blue] and female (pink|
attractive (solid colors) and reference (hatched colors) ado-
lescents in the two age groups. Darker shades correspond fo

older adolescents.

Fig. 11 Area of the vermilion of the total lip in the analyzed
adolescent subjects. Mean values for male (light blue) and fe-
male (pink) attractive (solid colors) and reference (hatched co-
lors) adolescents in the two age groups. Darker shades cor-

respond to older adolescents.
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Mouth height/ width

Fig. 12 Percentage areas of the vermilion of the upper and
lower lips in the analyzed adolescent subjects.
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Fig. 13 Mouth vermilion height (Isi) as a percentage of mouth
width [ch-ch) in the analyzed adolescent subjects. Mean values
for male (light blue) and female [pink) atiractive (solid colors| and
reference (hatched colors) adolescents in the two age groups.
Darker shades correspond fo older adolescents.
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Facial morphometry of attractive adolescents 10

fissue profiles than reference boys,
with smaller angles of facial con-
vexity including the nose (npm-pg,
Fig. 15), a difference significant in
the 1340-15 year old age group
(o = 0.014]). Accordingly, they
had a larger maxillary prominence
relative to the mandible, with @
smaller soft fissue analog of skele-
tal ANB angle (skn-sn, Fig. 16). In
girls, the reverse pattern was
found, with less acute facial profi-
les (p = 0.049 in 1040-12 year
old girls), and reduced maxillary
prominence (p = 0.008 in 14+o-
16 year old girls) in the attractive
than in the reference subjects.

In the middle and lower parts of
the face, reduced nasolabial (prn-
snls, Fig. 17) and interlabial (sn-
ls; skpg, Fig. 18) angles charac-
terized attractive adolescents,
who presented with relatively mo-
re prominent lips, with the ex-
ception of the 1540-17 year old
boys. In the attractive boys, and
in the attractive 1440-16 year old
girls, the chin was relafively less

prominent relative to the lower lip,
with increased values of the men-
tolabial angle (lislpg, Fig. 19). In
the “young” adolescent aftractive
boys and girls, the horizontal pla-
ne convexity of the lower facial
third (go-pg-go) was somewhat
larger than in their reference peers
(Fig. 20), while the opposite pat-
tern was observed in the “old”
adolescent subjects, with a relati-
vely more prominent chin.

Discussion

Analysis of the three-dimensional
arrangement of facial soft tissues
should be made with a complete
morphological and functional eva-
luation, aimed af a global asses-
sment of all elements classically for-
ming beauty: precision, symmetry,
coordination and functional struc-
ture”. The first elements to be con-
sidered are those describing the
morphological structure, that forms
the base for funcfion. Atiractive per-

sons (like cinema and television ac-
fors and actresses, fashion and ad-
vertising models) are offen belie-
ved fo possess peculiar esthetic re-
lationships, but these do not seem
fo be a necessary condition for at-
fractiveness! /2830,

Indeed, not only do not cultural
background and secular frends in-
fluence influence the perception of
beauty® 121520 byt also a well-de-
fined sexual dimorphism seems to
emerge’ 2419.3)
sian women, current opinions seem
to prefer a prominent facial middle
third, with full lips; a relatively large
face with a reduced mandible and

increased forehead: reduced verti-
12,13,31 ,32.

~In adult Cauco-

cal development! 240,
Overall, attractive women seem to
maintain several facial characteri-
stics of baby like appearance. In
confrast, in adult men affractiveness
seems fo be positively influenced
by facial markers of high tesftostero-
ne levels, with a relative increment
of the facial lower third!24.18.19.31,
Further factors that may influence

1335-9¢9
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Fig. 14 Upper lip to Eine distance, Is{pm-pg), and lower
lip to Eine distance, li{prn-pg) in the analyzed adolescent
subjects. Mean values for male (light blue] and female (pink)
attractive (solid colors) and reference (hatched colors) ado-
lescents in the two age groups. Darker shades correspond to

older adolescents.
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Fig. 15 Facial convexity including the nose (n-prn-pg) in the
analyzed adolescent subjects. Mean values for male (light
blue) and female [pink| aftractive [solid colors) and referen-
ce (hatched colors) adolescents in the two age groups. Dar-
ker shades correspond to older adolescents.

277



I'T Facial morphometry of afiractive adolescents

the perception of beauty are
growth and development: atfrac-
fiveness is becoming a matter of
concern also in growing indivi-
duals. Currently, children and
adolescents are widely employed
at the cinema and felevision, play
an important part in the fashion in-
dustry, and are a key element for
advertising. Children with a non-

affractive face are likely to be con-
sidered less infelligent, and to be
isolated and underscored than
children with an attractive fa-
ce321.23 A beautiful face is be-
lieved the key to the success, with
parents and children looking for
modifications of non-afractive den-
tofacial physiognomies'422,

Previous studies on facial atfracti-

veness in children and adolescents
mostly focused on denfolabial cha-
racteristics, where subjects with mar-
locclusion, irregular dental arches
and thin lips were considered less
attractive than children with nor-
mal occlusion, wellarranged den-
tal arches, and medium or thick
lips2223. The global softtissue fa-
cial esthetic characteristics in three

_deg
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aM12-14 o Mref
sl-n-sn
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8F 13-15 BF-ref
a M 15-17 o M-ref
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130

1254+—
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Fig. 16 Maxillary prominence angle (skn-sn) in the analyzed
adolescent subjects. Mean values for male (light blue) and fe-
male (pink) attractive (solid colors) and reference (hatched co-
lors) adolescents in the two age groups. Darker shades cor
respond to older adolescents.

Fig. 17 Nasolabial angle (prn-sn-s) in the analyzed adole-
scent subjects. Mean values for male (light blue] and femo-
le (pink) affractive (solid colors) and reference (hatched colors)
adolescents in the two age groups. Darker shades correspond
to older adolescents.
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Fig. 18 Interlabial angle (sns; slpg) in the analyzed ado-
lescent subjects. Mean values for male (light blue| and female
(pink) attractive (solid colors) and reference (hatched colors)
adolescents in the two age groups. Darker shades correspond
to older adolescents.

278

Fig. 19 Mentolabial angle {li-slpg) in the analyzed adole-
scent subjects. Mean values for male (light blue) and fema-
le (pink) affractive (solid colors) and reference (hatched colors)
adolescents in the two age groups. Darker shades correspond
fo older adolescents.
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dimensions were scarcely asses-
sed: Ferrario et al.®® analyzed the
relationship between affractiveness
and facial dimensions in 8409
year old children, Sforza et al.?4
measured attractive and normal
children aged 4 to 9 years. Ove-
rall, attractive young children sha-
red several of the facial characte-
ristics found in atfractive wo-
en!2.13.32: relatively large fore-
head and more prominent maxilla,
reduced vertical dimensions, volu-
minous lips and more prominent
softtissue facial profile?4.
In the current invesfigation, some of
the previous esthetic characteristics
were maintained, but also some
sex- and age-elated differences
emerged. In accord with previous
findings?4, attractive subjects had
wider and shorter faces than refe-
rence subjects of the same age and
sex, with relatively larger upper
and middle facial thirds, and a re-

duced mandible relative to the mo-
xilla. lips were larger and more
prominent, as previously found by
Matoula and Pancherz® for 14-+o-
24 years old attractive women; the
nasolabial angle was reduced in
girls and younger boys, but in older
boys the effect was reversed. Ver-
million height was a larger percen-
fage of mouth width than in the re-
ference subjects, thus confirming the
findings reported by Scott et al.?3.
The prominence of the softtissue pro-
file, and of the maxilla relative to the
mandible, were larger in attractive
boys, but smaller in atfractive girls
than in their reference peers. An in-
creased facial convexity was also re-
ported by Kiekens et al.?? as the
principal anteriorposterior charac-
feristics for 1040-16 years old ado-
lescents considered affractive by lay-
people, and by Matoula and Pan-
cherz®. Attractive adolescents had a
relatively less prominent chin relative

72..9e9 aF 10-12 oF-ref
oM 12-14 aM-ref

8F 13-15 aF-ref
BM15-17 @ M-ref

go-pg-go
71

70

69 1+—

68

Fig. 20 Lower face convexity in the horizontal plane (gopg-
go) in the analyzed adolescent subjects. Mean values for ma-
le (light blue] and female (pink) atiractive (solid colors) and re-
ference (hatched colors| adolescents in the two age groups.
Darker shades correspond fo older adolescents.
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to the lower lip, with increased va-
lues of the mentolabial angle, whe-
reas the affractive children analy-
zed by Sforza et al.?4 had the op-
posite pattern. In the horizontal pla-
ne, affractive children and "young”
adolescents had a more obtuse
mandibular convexity angle, while
the opposite pattern was observed
in the “old” adolescent subjects,
with a relatively more prominent
chin. This feature is in good accord
with the reports by Fink et al .34
by Schaefer et al.!?: high prenatal
festosterone levels, and high circu-
lating festosterone produce a more
prominent lower face, which is po-
sitively linked to male attractiveness'.
Attractive adolescents had smaller
noses than reference subjects of the
same age and sex, in accord with
previous findings in adult women'3,
but in contrast with the patterns ob-
served in atfractive children?. Even

and

if the reduced nasal volume in af
fractive women may be an effect of
surgical inferventions, the current fin-
ding seems to depend from actual
esthetic preferences.

Among the limitations of the current
study there is the analysis of only
two age groups for each sex. In-
deed, the current atfractive adole-
scents were selected by a casfing
agency among those already invol
ved info cinema, felevision, and ad-
vertising industry; additionally, they
should move to the laboratory for
measurement, and this limited the
selection to persons living in Milan
and surroundings, thus reducing their
number. Possibly, this limited the num-
ber of significant differences, and
for several measurements only frends

279



13 Facial morphometry of atfractive adolescents

not substantiated by stafistically si-
gnificant values were found.
Selection was made using the same
procedure followed for aftractive chil
dren?* and women 2133235 oys
and girls were independently selec-
fed by professionals in a casting
agency who were unaware of the
actual scope of the invesfigation;
they were asked to provide “affrac-
five" subjects of both sexes within a
well defined age range and ethni-
city. These faces were to be consi-
dered "positive” and “acceptable”
for mass medias®. This procedure
avoided the specialized opinions of
dental and surgical professionals,
that are often relatively more critical
in their assessment of facial esthetics
than non-professionals® 4 14.20.36.37,
even if different findings about pla-
stic surgeons have recently been re-
ported?3. Additionally, esthetics
should be evaluated by the layper-
sons, who actual seek (and finally
judge] orthodontic or maxillofacial
freatment?23/. The existence of so-
me genetic background to the esthe-
fic perception of atfractiveness has
been reported!, as demonstrated in
infants as young as 3 months of
age'”/, but the effect is likely o be
modulated by several social fac-
tors#:6,12,19,36

Male and female attractive ado-
lescents were subdivided into dif-
ferent age groups, girls being 2-
3 vyears young than boys. This
difference should take the sex-re-
lated discrepancies in the timing
of pubertal growth spurt into ac-
count!©, thus allowing the asses-
sment of more homogenous bio-
logical ages. Nevertheless, the
extension of the study to other
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age groups could allow a deeper

understanding of the actual bio-

logical processes.

A further limitation resides in the se-

lected measurements: the analysis

of soft tissue facial dimensions and
angles should be implemented with
the assessment of symmetry!/20.35,
and of facial shape (independently
from dimensions!?27:34). Also, a wi-
der sef of angles and distances
should be analyzed, with the inclu-
sion of all facial structures, including

eyes and ears' 2.

In conclusion, when compared fo re-

ference subjects of the same age

and sex, attractive adolescents had:
 wider and shorter faces with re-
latively larger upper and midd-
le facial thirds, and a reduced
mandible relative to the maxilla:

* larger and more prominent
lips, with a reduced nasola-
bial angle;

* in boys, more prominent softis-
sue profile, and maxilla relative
to the mandible:

e smaller noses.

Clinical implications

Facial esthetics is one of the prin-
cipal concerns of orthodontists and
maxillofacial surgeons? 11:12,17.38
The creation of a harmonic occlu-
sion, within a well funcfioning sto-
matognathic apparatus'4, must al-
ways consider the effect of teeth
position on facial soft tissues?®. The
clinician should therefore be provi-
ded with esthefic guidelines refer-
red to subjects of the same age,
sex and ethnic group of their po-
fients; the guidelines should also

be updated, considering the evo-
lution of the esthefic canons within
a given society! 23/, These guide-
lines may offer useful indications
for the best kind, timing and goals
of orthodontic treatment, with the
best cost/ benefit ratio.
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