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Summary

Purpose: A quantitative evaluation of the influence of tresafacial angle on perceived

attractiveness and threshold values of desirehiooplasty.

Material and Methods. The nasofacial angle of an idealized silhouetteemal
Caucasian/white profile image was altered increalbnbetween 21° and 48°. Images were
rated on a Likert scale by pretreatment patients 18), laypersons (n = 75), and clinicians

(n = 35).

Results: A nasofacial angle of approximately 30° was deetodak ideal, with a range of

27° to 36° deemed acceptable. Angles above or bélswange were perceived as
unattractive. Angles outside the range of 21° tow@re deemed very unattractive. Excessive
nasal prominence (nasofrontal angle of 48°) wasn@ekethe least attractive. In terms of
threshold values of desire for surgery, for allugr® a threshold value aB9° and<24°

indicated a preference for surgery, with cliniciéeest likely to suggest surgery. The patient
group assessments demonstrated the greatest irgriaiessing the importance of using
patients as observers, as well as laypersons andahs, in facial attractiveness research.
Conclusions: It is recommended that in rhinoplasty planning, rdr@ge of normal variability

of the nasofrontal angle, in terms of observer piarece, is taken into account, as well as

threshold values of desire for surgery.
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INTRODUCTION

Nasal prominence is often the most dominating patanof the facial profile, and an
observer’s visual perception is often drawn to timportant facial promontoryP{tak-

Arnnop., 2011). The nasofacial angle, also termed theditdatial angle, is a potentially
important factor in the perception of facial prefattractivenesggarson andAdamson,

2004). It is the inner angle formed by the intetieecof the facial plane (glabella to
pogonion) and the nasal dorsal plane (nasion togsale) (Figure 1)Naini, 2011).

The concept of perception in relation to faciataaitiveness has been investigatSatihger

et al., 2012). A total of 324 subjects completed an “atijecmood scale” and rated a number
of statements regarding their own appearance, esigih@ the potential impact on social
functioning and willingness to undergo aesthetigsty. Photographs of these subjects were
also assessed by 50 independent judges. It wad tbahimpaired well-being was associated
with impaired facial self-perception, independeihatiractiveness. Willingness to undergo
aesthetic surgery appeared not to be affectedeéoynthvidual’s sense of well-being and, very
importantly, in subjects with impaired well-beindgpavundergo aesthetic surgery, facial self-
perception appeared unlikely to be improved. Aenesting subsequent investigation by
Soringer et al. (2012) assessed the relationship between fagigbsrception and perception
by others. Their results demonstrated that indizisiperceive their own facial attractiveness
to be greater than that expressed in the opinibothers. These results are consequential,
and the authors maintained the importance thaidettification and self-confidence play in
an individual's psychosocial status.

An investigation by Springer et al. (2008) assesbegotential implications for rhinoplasty
in relation to nasal morphology, particularly ihatéon to gender specificity, which is

paramount in relation to rhinoplasty planning. Thiesults demonstrated that optimal female



noses had a horizontally and vertically lower nagosition and were concave to straight in
profile, whereas optimal male noses had a veryicaid horizontally higher nasion position
and a straight profile. Also, women and men witltraight or concave profile were
significantly more satisfied with the appearancéheir nose than those with nasal dorsal
humps. Gender-related differences in nasal shapeaapo be subtle, with nasion position
being one of the main factors. A nasal hump angpaagip break were found to be
undesirable. Springer et al. (2009) subsequen#yyaad the influence of an observer’'s
gender in relation to nasal aesthetics and morpgfyolBheir results demonstrated that,
generally speaking, female judges accorded sigmiflg higher ratings of attractiveness as
compared to male judges independent of the geriddyserved images, with this difference
being magnified when assessing the most unattentale images, although this was not
apparent when assessing "optimal" female and "@btimale noses. However, women
displayed the same preferences for "optimal" anerage" noses as compared to the "most
unpleasant” noses. In assessing their own nosesewavere significantly less satisfied with
their appearance in general as compared to meaonhparison to men, women were more
critical in assessing the appearance of their owgeras opposed to the noses of other people.
Roxbury et al. (2012) assessed the impact of remyamhmetry on observer perceptions of
facial asymmetry and attractiveness and the alafithinoplasty to minimize it. They found
that faces displaying nasal asymmetry were ratéesgssymmetrical overall and that
straightening rhinoplasty diminished overall fa@alymmetry, with decreasing nasal
asymmetry leading to significant improvements icidhattractiveness. It has also been
observed that the visual impact of symmetry onpigreeption of attractiveness increases
significantly when approaching the midlirfgofinger et al., 2007), and the nose is the major

midline structure of the face.



The principal aim of this investigation was to exatk quantitatively the influence of nasal
prominence, as represented by the nasofacial anmgleerceived attractiveness. The
relationship between the nasofacial angle andctittemess was recorded to ascertain the
range of normal variability, in terms of observeceptance, and to determine the clinically
significant threshold value or cut-off point beyontich the angle is perceived as
unattractive and surgical correction is desirece parceptions of patients, clinicians, and

laypersons were compared for these different viasab

MATERIAL AND METHODS

Subjects and procedures

Ethical approval was granted for the study by tla¢idthal Research Ethics Service; NRES
(UK) (REC reference: 06/Q0806/46).

Two-dimensional profile silhouettes are used raltiio assess the perceptions of facial
attractivenessl ¢i et al., 2005;Naini et al., 2012). A profile silhouette image was created
with computer software (AdoBeéPhotoshof CS2 software). The image was manipulated
using the same software to construct an “idealfileranage with proportiondand linear
and angular soft tissue measuremehRtgKas et al., 1986;Farkas and Kolar, 1987;Farkas,
1994;Naini, 2011), based on currently accepted criteria foidaalized Caucasian/white
male profile, as previously describeda(ni et al., 2012).

The nasofrontal angle of the idealized image (inBilge30°) was altered in°3ncrements
from 21° to 48, to represent variations in the angle, ranginghfexcessive to reduced nasal

prominence (Figure 2).



Based on the results of a pilot study and powerutation, 185 observers took part in the
study, separated into three groups (pretreatmémbgmnathic patients, laypersons, and
clinicians; Table 1), with the following selectionteria:

e Patients: pretreatment (only 1 consultation appointment); primary concern was facial
appearance; no previous facial surgical treatmrentjistory of facial trauma; no severe

psychological issues.

e Laypersons: no previous facial surgery, deformjta history of facial trauma.

e Clinicians: involved in the management of patients with facial deformities; included 19
maxillofacial surgeons (all with experience in &aesthetic and reconstructive surgery) and
16 orthodontists, with 1-16 years of experiencienclinical management of patients
requiring orthognathic and facial reconstructivegey. No plastic surgeons were used as
observers, although in clinical practice any surgeppropriately trained in surgery of the

nose may undertake nasal aesthetic assessment.

Each observer was given a questionnaire and ask@avide the following information: age,
gender, ethnic origin (white or nonwhite), how wibybu rate the attractiveness of your
facial appearance, and how important do you tHimdktio have an attractive facial
appearance. An instruction sheet accompanied testigunaire, asking the observers to rate
each image in terms of facial attractiveness ugiegollowing rating scale:

1. Extremely unattractive.

2. Very unattractive.

3. Slightly unattractive.

4. Neither attractive nor unattractive.

5. Slightly attractive.

6. Very attractive.



7. Extremely attractive.

Observers were also asked whether they would censiggery to correct the appearance if
this was their facial appearance (yes or no).

The images were placed in random order into thieveoé application Microsoft

PowerPoint (Microsoft Corporation, Redmondd, WA, USA). Eaateige was identified by
a randomly assigned double letter in the top ragiher of the screen (e.g. BL, GQ etc.;
Figure 3). A duplicate image assessed intra-examati@bility (images DN and EM). Each
observer sat undisturbed in the same room in btite same computer and 17-inch flat-
screen monitor. The presentation and the images greated in such a way that each of the
profile silhouette images, when viewed on the nantad the same dimensions as a normal
human head, based on an average lower facial hegghicing the potential effect of image
size on observer perception. Each observer exantireidhages in the PowerPoint®
presentation by pressing the “Page Down” buttotherkeyboard, in their own time.

The Likert-type rating scale used is largely acedph the psychology literature as the most
useful rating method_@nglois et al., 2000). The seven-point Likert scale describealab

was used by each observer to rate each imagems t&rattractiveness.

Statistical analysis

The median and interquartile observer ratings wateulated for each angle and for each
observer group; these descriptive statistics waleutated using software that we developed
using MATLAB (MathWorks Inc, Natick, MA, USA). Adtionally, data were modelled by
curve fitting performed using MATLAB. Similarly, éhsoftware calculated the proportions in
each group suggesting a desire for surgery. Adtitipaired t-tests were performed using

Minitab version 16 (Minitab Inc, State College, RASA) following application of the Ryan—



Joiner test in Minitab used to examine whether dagiae consistent with a normal

distribution.

RESULTS
Reliability analysis
Table 2 shows the first and third quartile rankingthe Likert score. The results indicate
that there was generally good agreement in the thibserver groups. The interquartile range

for all three groups was 1.

Perceived attractiveness of images

In Table 3, the median attractiveness rating ofolbeervers on a Likert scale from 1to 7 is
shown, where 1 indicates ‘extremely unattractivel & indicates ‘extremely attractive’. A
nasofacial angle outside the range of 27° to 3& associated with a reduction in the median
attractiveness scores in all three groups of oleservdhe lay and patient groups have the
same median attractiveness score for the identicades (DN and EM), again indicating

good repeatability.

Most attractive and least attractive images

Table 4 demonstrates the data in rank order frorst nedeast attractive, sorted on the basis
of responses from the clinician group then thegieup. Tables 5 and 6 demonstrate the
proportion expressed as a percentage of each @vggoup suggesting that surgery is
required. The results indicate that clinicians wggaerally least likely to suggest surgery for
varying degrees of nasofacial angle. Images DNEEvidvere identical, and so repeatability
of the 35 clinicians’ assessment was excellerthptihh cases 20% suggesting surgery. For the

75 laypersons, the assessment of the two repeateges was also similar (17% and 23%),



which was also seen in the group of 75 patient%s(a8d 41%). For many of the images,
there was generally good agreement among clini@addaypersons as to whether surgery
was required. There was more variability in theeasment for the patient group as indicated
by fewer very low (<25%) and very high (>75%) pereges of the groups suggesting
surgery. Taking 50% of each observer group as-aftuthere half of the individuals
suggested surgery, for all three groups the thidstadue of desire for surgery wa89° and

<24°.

For observers who considered attractiveness tmpertant (>2), Table 7 indicates the
proportion suggesting surgery. For patients 6850fa@r laypersons 71 of 75, and all

clinicians considered attractiveness to be imparfBimus nasofacial angle deviations>80°

and<24° were again associated with a higher propoifandividuals desiring surgery.

For those who did not consider attractiveness tionpertant (7 patients and 4 laypersons),
Table 8 summarises the proportion desiring surgbgytable has no column for clinicians, as
all considered attractiveness to be important. (Glehae lay observer number is low in this

category.

DISCUSSION

Planning aesthetic rhinoplasty requires the detaation and validation of correct nasofacial
morphological relationships, which requires tworses of informationNaini et al., 2008).
Age-, gender-, and ethnicity-specific populatioe@ges based on anthropometric data allow
comparison of a patient’s nasofacial measuremerntgeoportions to the population norms.
No longitudinal data are available for the nasafbangle, but there are some cross-sectional

data availableRarkas, 1994). Additionally, the perceived attractivenesghe proportions



and morphological relationships should be confirrogdhe judgement of patients and the
lay public, and ideally compared to the judgemdritamting clinicians. This was the main
purpose of this investigation.

The results of this investigation demonstrated ithaeasing the nasofacial angle deviation in
either direction from an angle of 30° (Image BL)swssociated with a reduction in the
median attractiveness scores in all three groupbsérvers. The highest attractiveness
scores were for image BL (30°), closely followediimage CL (33°) and image KJ (27°). An
angle of 36° (images EM and DN) was deemed to ibareattractive nor unattractive, i.e.,
essentially acceptable even if not attractive. Hewefrom nasofacial angles 824° and
>39°, the images were viewed as unattractive bgkaerver groups. The farther the angle
was reduced to less than 24°, the more unattraitctives perceived to be, witR1° being
perceived as very and extremely unattractive bgladerver groups. Additionally, the further
the angle increased above 39°, the more unatteattvas perceived to be, with 42° and
above being perceived as very or extremely unaiveaby all observer groups. Angles
outside these ranges are perceived as unattrdmtial groups, with greater deviations

leading to progressively reduced perceptions ohetitzeness.

In terms of desire for surgical correction, theufessindicate that clinicians were generally

the least likely to suggest surgery for varyingréeg of nasofacial angle. Although there was
generally good agreement in the three observempgtrdbere appears to be a high degree of
agreement amongst clinicians, and the reason i®nthy be the potentially higher critical
capabilities of clinicians resulting from theiritrtang. This stresses the importance of using

patients as observers in facial attractivenesareke

As with other facial parameters, it is generalligramvledged that the nasofacial angle has a

range of normal individual variability. As a staipoint, for comparative purposes and by



way of contrast, it is useful to look at the nasahangle in idealized images from classical
and Renaissance art and sculpture (Table 9). T$tkhown treatise on ideal human
proportions was written by the Greek sculptor Pleijos of Argos. Unfortunately, no copies
of this book exist. However, it is known, basedeerdence from the physician Galen, that
Polycleitos based his most important statue, theyerus, on his treatise. The nasofacial
angle in these statues is approximately 25° to B@fm a number of idealized male and
female profile images painted in the Renaissameenasofacial angle is again within the
range of 25° to 30°. Two images were 20° and 3spectively, although this appeared to be
due to differences in the sagittal position of ¢hen rather than nasal prominence (Table 9).
A common denominator in the morphology of the ndeasum in these images is that it is

relatively straight in all the images.

In ancient Greek sculpture, the reduced valuethinasofacial angle may be related to the
classical “Greek nose” type, in which the nasaix#&lhigher. The nasal radix region, and

the nasal starting point, are important parametenasal aesthetic evaluation and rhinoplasty
planning. For the purposes of this investigatibme, nasal starting point was not altered in any
of the images, specifically for the purpose ofratig only the one parameter being
investigated, namely, nasal prominence. Howevehaould be borne in mind that differences

in the nasal radix morphology must be taken intmaant in planning surgery.

Additionally, a number of modern surgical auth@sthave provided “ideal” values for the
nasofacial angle, based on anecdotal evidencehariddod eye” of the respective surgeon.
For example, in their ‘aesthetic triangle’, Povaaid Humphreys (1984) described an ideal
range of 30° to 40°, and suggested that the higllees were male and the lower were better
suited to female profiles. They demonstrated ble¢ghfémale and male “ideal” profiles with a
nasofacial angle of 36°. Papel and Capone (20049loorated the values provided by Powell
and Humphreys (1984). Lehocky (2006) provided tieal values as 36° in men and 34° in

10



women, based on anecdotal opinion. Sheen (1978Rard (1980) stressed the importance
of nasal tip prominence in achieving a pleasingafazontour, without providing any specific
ranges for the angle. They stressed the importahcasal projection in relation to the face
without the imposition of an “ideal” nose onto eyéacial profile; however, they conceded
that certain nasofacial relationships are essefatialn optimal aesthetic result, with well-

defined nasal relationships forming the basis otieate diagnosis and planning.

One of the pioneers of modern rhinoplasty, Jacquesph (1865-1934), referred to the
nasofacial angle as the ‘profile angle’. He meastings angle in paintings by celebrated
artists, including Leonardo da Vinci and ThomasnSborough, and determined an ideal

angle of 30°, with a range of 23° to 3Na{ni, 2011).

Farkas anthropometrically measured the ‘inclinatbthe nasal bridge’ in relation to ‘the
vertical’, which, although not directly defined,@gars to be quite similar to the nasofacial
angle, except that the vertical glabella-to-pogoriioe is substituted for a vertical line
parallel to the Frankfort plan&drkas et al., 1986;Farkas, 1994). Average values, based on
anthropometric studies by Farkas et al. (1986)Niarth American adults of white ethnicity
are 31.6° £ 4.6° in males and 30° = 5.3° in femald®re is ethnic variability, and average
values for a Chinese population have been provade?i7.2° + 3.5° in males and 24.5° + 3.6°
in females, and in an African American populatier32.2° = 5° in males and 33.4° £ 5.7° in

females Farkas, 1994).

The diagnosing surgeon should keep in mind thah#sefacial angle is but one of myriad
facial aesthetic parameters that the treating surgeust evaluate. A number of other nasal
and nasofacial angles and proportional parametensi@ also be evaluated. These include
the nasofrontal angle, nasal dorsal contour, sigpnabrphology, nasal tip rotation, nasal

height to projection ratio, nasal projection tod#dnratio, nasal columella-lobular angle,

11



nasolabial angle, and vertical and transverse ptigps of the nose in relation to the face. In
addition, the aesthetic relationship between treeramd the other five facial profile
prominences, namely, the forehead and supraorhtg, the lips, chin, and submental-
cervical region, must also be taken into accoungchieve the most harmonious surgical

outcome(Naini, 2011)..

It is important to bear in mind that the profilthsuette image created was based on North
American white adult male proportions and normatiakies. As such, it is not generalizable
to different ethnic groups, and the data may nalibectly relevant to other ethnic groups,
although it does provide an insight into how diffietr ethnic groups view faces of white
ethnicity. It would be interesting to repeat thedst using images from different ethnic

groups.

CONCLUSIONS

The results demonstrate that a nasofacial angi@mioximately 30° is ideal, with a range of
27° to 36° deemed acceptable. Angles above or biéiswange are perceived as
unattractive, and anything outside the range oft@#2° is deemed very unattractive.
Excessive nasal prominence, with a nasofrontaleaoigfl8°, was deemed the least attractive.
In terms of threshold values of desire for surgéyall groups a threshold value ®89° and
<24° indicated a preference for surgery, althoughaéns were the least likely to suggest
surgery. For many of the images, there was geyagathd agreement among clinicians and
laypersons as to whether surgery was required.€lluas more variability in the assessments
for the patient group. This stresses the importaficsing patients as observers, as well as

laypersons and clinicians, in facial attractivenesgarch.
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Figurel. Nasofacial angle (NFA).

Figure 2. The nasofacial angle of the idealized profile imags altered incrementally,

creating a series of images.

Figure 3. Example of an image viewed by study observersiemtonitor during data

collection.
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Table 1. Observer demographics

Observer  Number  Mean age 95% CI Age Gender Ethnicity

group (years) range (% male) (% white)
Orthognathic 75 22 2024 13-60 42 66
patients
Laypersons 75 31 285 16-79 31 49
Clinicians 35 31 3033 24-39 33 72

ClI, confidence interval.



Table 2. First and third quartile rankings of the Likerbse

First quartile

Third quartile

Image  Angle Patients LaypersonsClinicians Patients LaypersonsClinicians
(®)
BL 30 4 5 6 6 6
CL 33 4 4 5 6 6
DN 36 3 3.25 5 5 5
EM 36 3 3 4 5 4
FL 39 2 2 4 4 3.75
GQ 42 2 1.25 3 3 2
HS 45 1 1 2 2 2
JuU 48 1 1 2 2 1
KJ 27 4 4 5 6 5.75
LI 24 2 2 3.75 3 3
MJ 21 1.25 2 3 3 2




Table 3. Median attractiveness observer ratings on thertLgeale

Median score

Image Angle (°) Patients Laypersons Clinicians
BL 30 5 5 6
CL 33 5 5 5
DN 36 4 4 3
EM 36 4 4 4
FL 39 3 3 2
GQ 42 2 2 2
HS 45 2 2 1
Ju 48 1 1 1
KJ 27 5 5 4
LI 24 3 3 3
MJ 21 2 2 2




Table 4. Data in rank order from most to least attractsien{cian ranking first)

Median score

Image Angle (°) Patients Laypersons Clinicians
BL 30 5 5 6
CL 33 5 5 5
KJ 27 5 5 4
EM 36 4 4 4
DN 36 4 4 3
LI 24 3 3 3
FL 39 3 3 2
GQ 42 2 2 2
MJ 21 2 2 2
HS 45 2 2 1
Ju 48 1 1 1




Table5. Proportion expressed as a percentage of each epggoup suggesting a desire for

surgery
Suggesting surgery

Image Angle (°) Patients Laypersons Clinicians
BL 30 13 5 0
CL 33 15 7 0
DN 36 39 23 20
EM 36 41 17 20
FL 39 53 51 69
GQ 42 76 80 94
HS 45 88 96 100
JuU 48 89 99 100
KJ 27 19 8 9
LI 24 60 64 63
MJ 21 69 81 91




Table 6. Proportion expressed as a percentage of eachvebggoup suggesting a desire for
surgery in rank order

Suggesting surgery
Image Angle (°) Patients Laypersons Clinicians

BL 30 13 5 0
CL 33 15 7 0
KJ 27 19 8 9
EM 36 41 17 20
DN 36 39 23 20
LI 24 60 64 63
FL 39 53 51 69
MJ 21 69 81 91
GQ 42 76 80 94
HS 45 88 96 100
Ju 48 89 99 100




Table 7. Proportion of observers desiring surgery who careid attractiveness to be

important
Suggesting surgery
Image Angle (°) Patients Laypersons Clinicians

BL 30 13 1 0
CL 33 15 3 0
DN 36 41 20 20
EM 36 42 14 20
FL 39 54 49 69
GQ 42 78 80 94
HS 45 90 96 100
JuU 48 90 99 100
KJ 27 21 4 9
LI 24 62 63 63
MJ 21 71 82 91




Table 8. Proportion of observers suggesting surgery whandicconsider attractiveness to be

important
Suggesting surgery
Image Angle (°) Patients Laypersons

BL 30 14 75
CL 33 14 75
DN 36 14 75
EM 36 29 75
FL 39 43 75
GQ 42 57 75
HS 45 71 100
JuU 48 86 100
KJ 27 0 75
LI 24 43 75
MJ 21 57 75




Table 9. Nasofacial angle in idealized images from classiod Renaissance art and

sculpture
Artwork Artist Era Nasofacial angle
)
Doryphorus (Pompeii, Polycleitos of Classical 30
now in Naples) Argos Greece
Heracles Polycleitos of  Classical 25
(Naples) Argos Greece
Idolino Unknown Classical 25
(Florence) (After Greece
Polycleitos)
Hermes Apollonius  Classical 30
Greece
Leonardo’s Angel Leonardo da Italian 25
(female head, from Vinci Renaissance
Annunciation)
Head of a youth in Leonardo da Italian 20
profile (male head) Vinci Renaissance
Head and shoulders of Leonardo da Italian 25
a youth in profile (male Vinci Renaissance
head)
Study of the valves and Leonardo da Italian 30
muscles of the heart Vinci Renaissance
(male head in profile)*
Woman’s head in Leonardo da Italian 30
profile** Vinci Renaissance
La Bella Principessa Leonardo da Italian 35
Vinci Renaissance
Idealised head of a After Italian 25
woman Leonardo da Renaissance
Vinci
(unknown
artist)
Head of a woman in Giovanni Italian 25

Antonio




profile Boltraffio Renaissance

David Michelangelo Italian 25
Buonarroti  Renaissance
Primavera Botticelli Italian 30
(Middle sister, profile) Renaissance
Woman'’s profile (from Titian Italian 30
The Three Ages of Renaissance
Man)

*This profile drawing is the first illustration ahe later described zero-degree meridian line
(Naini, 2014)"*

**This profile drawing was used famously by Jacqueseph to demonstrate an ideal
nasofacial angleNaini, 2011;Naini, 2012)>*?












