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ABSTRACT

Intfroduction: The interest of facial esthefics is growing in orthodontics. Golden proportion has been intriguing in the field of
esthetics. There is a need of evaluation of facial golden proportions in various population groups.

Objective: To evaluate the relationship between facial parameters and golden proportion among patients for better treatment

planning.

Materials & Method: Cross-sectional study design was used. Out of 356 pre-treatment frontal photographs, skeletal and dental
Class | (n=186) were differentiated on the basis of 0.7°<ANB<4.7° and molar relationship. Then samples were stratified according
to research criteria (Class 1=159). After standardization of photographs, printing was done. The landmarks were plotted on
photographic prints and parameters were measured manually. Analysis was done using SPSS version 20.0.

Result: Most of the facial height proportions TR-ME:LC-ME (1.66+.08), LC-ME:TR-LC (1.54+.09), TR-LN:LN-ME(1.58+.16),LC-CH:CH
ME(1.57%.16) in frontal photographs of Class | were more close to the golden proportion. However, facial width proportions

showed deviation from the golden proportion.

Conclusion: The vertical proportions in the patients showed closer to the golden proportion compared to the width proportions,

indicating more soft tissue balance in vertical height.
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INTRODUCTION

Facialattractivenesshasbeen adesirable physical attribute
in societies from ancient time. The contemporary society
places significant emphasis on physical appearance
especially facial attractiveness, which is strongly related
to social acceptance, psychological well-being, and the
self-esteem of an individual.'” So innumerable researches
and experiments have been performed with the purpose
of understanding esthetics in better aspect, based on
every possible available platform, which will ultimately
help us to improve and achieve the most acceptable
esthetic values.'° The most famous of these are based on
the Golden Proportions.”!-13

Golden Proportion: It is a unique proportion of a line AB

intfo two parts in following way:

A

B
I
AB/AC = AC/CB =1.618

Orthodontic Journal of Nepal, Vol. 8 No. 1, June 2018

The Greek mathematician Euclid first mentioned the
golden proportion in 4" century in his book ‘Elements’.
However, the ancient Egyptians might have known about
the golden proportion earlier, since the proportion found
in the large pyramids of Egypt from third century. The
famous mathematician Fibonacci from 12" centfury also
defined golden proportion as phi (¢), which was found to
be 1.618.12

The subject of esthetics is also obligatory to orthodontists
since maijority of the patients seek orthodontic treatment
with the primary objective of improving their existing
facial form. Wahl also quoted" Now it appears that facial
estheticsis again in the forefront as we realize why patients
come to us in the first place.™

Many researches in orthodontics have been done to
elaborate facial esthetics.!>'” Golden proportion is one
of the most used measures for facial esthetics in the
literature.'31820 Ricketts® ' was one of the orthodontists
who applied golden proportion for the assessment of
facial hard and soft tissues. Proffit?? also mentioned that
the distance from supra orbital ridges to the base of the
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nose should be equal and furthermore mouth should be
about one third distance from base of the nose to the
chin. Similarly, more recent articles also discussed about
angular and linear analyses of soft tissues.?

There is not much information in the literature about facial
golden proportion in Chinese. Thus, the main objective
of the study was to evaluate the relationship between
facial parameters and golden proportion in Chinese adult
patients for better orthodontic treatment planning. The
knowledge of facial proportion can also be used in the
field of maxillofacial surgery and plastic surgery.

MATERIALS AND METHOD

A cross sectional was conducted after approval from
ethical clearance committee of Second Xiangya Hospital.
The materials used in this study were frontal photographs,
which were derived from patients who came to the
Department of Orthodontics, Second Xiangya Hospital,
Central South University in Hunan province during 2012
to 2014.The consent was taken before starting the study.
The inclusion criteria for selection of the samples were: the
subjects should be Chinese in origin and native of Hunan
province, young adults of the age range 17-35 years.
The subjects were excluded from the study if the subjects
had congenital cranio-facial defect, history of dental
and facial frauma, and history of previous orthodontic
treatment or cosmetic surgery.

Pre-treatment digital lateral cephalograms of the selected
patients were refrieved from the computer database.
The same experienced radiologist, using the standard
radiographic technique, took all the lateral cephalograms
keeping the head in natural head position with the help of
the cephalostat. The cephalograms with minimal artifacts,
no distortions were only included in the study. According
to the selection criteria, 356 patients were included in the
study. The patients were differenfiated into skeletal Class |,

Figure 2: Facial width
parameters

Figure 1: Facial height
parameters

interference identifying the landmarks. All photographs
were taken using DSLR camera [Canon EOS 500D] while
the subjects in relaxed position. The distance between
subject and background was 0.8m and distance between
subject and camera was 1.6m.

All selected photographs (n = 159) were printed in A4 size
paper. All the parameters were plotted manually and
following landmarks were used in prinfed photographs
(Figure 1,2).

Landmarks used:
1. Trichion (TR): The point at the top of the forehead at
the junction (hairline) of the face and skull fascia

2. TS: The width of the head at the temporal soft tissue
above the ears at the level of the supraorbital ridges
(eyebrow)

LC: The point at the lateral canthus of the eyes
LN: The point at the lateral rim of the nose
Sn:Subnasale

Cheilion (CH): The point at the corner of the mouth;

S I

ME: Soft tissue menton

Facial heights measured on the frontal photographs:

Class Il and Class lll by using computerized cephalometric 1. TR-ME, 2. LC-ME, 3. TR-LN,
tracing and analysis software (Planmeca Romexis®-3.2.0) 4.TR-LC 5 LNME 6. LC-CH
(Table). All patients were also differentiated into Class |,

7. CH-ME, 8. LC-LN, 9. LN-CH

Class I and Class Il according to Angle’s classification.

Among 356 patients, frontal photographs of the patients

Facial widths measured on the frontal photograph:

with skeletal and dental Class | were included in the study. 10. TS-TS, 1. LC-LC, 12. LN-LN,
The patients wearing glasses were excluded to avoid the 13. CH-CH
Table 1: Distribution of Samples
Category Class | Class Il Class Il Total
ANB value 0.7°<ANB=4.7° ANB>4.7° ANB<0.7° 354
Number 186 107 63
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The facial balance in height and width were studied from
the parameters as follows:

For proportion of total face height, the components used :

The proportions of face width components measured:
e CH(rl):LN(r-1)
e LC(r-l):CH (r-l)

e TS(r-1):LC(r-l)
Mean measurements were converted to percentages,
assuming that the golden proportion was 100%.

RESULT

e TR-ME:TR-LC

e TR-ME: LN-ME
e TR-ME:LC-CH
The data were collected from stratified sample of 159
Class | subjects. All data were analyzed using SPSS 20.0.
Data were normally distributed with skewness, kurtosis and
Shapiro-Wilk test. Descriptive statistics were computed for
all variables in terms of means and standard deviation.
Table 2 shows mean and standard deviation for total
facial heights and widths proportions. TR-ME:LC-ME
(1.6603) was the closest to golden proportion.TR-LN:LN-
ME, LC-ME:TR-LC, LC-CH:CH-ME; 98.03%,95.75%, 97.19%
respectively were also close to golden proportion. Facial
widths showed deviation from golden proportion.

For proportions of face height, the components studied :
e TR-ME:LC-ME

e LC-MEITR-LC

e TR-LN:LN-ME

e LN-ME:LC-LN

e LC-CH: CH-ME

e CH-MELN-CH

e LC-LN:LN-CH

Table 2: Descriptive Statistics for facial height and width proportions

Proportion Mean Std. Deviation Percentage conversion assuming golden proportion as 100 %
TR-ME:TR-LC 2.4474 0.18123 151.26
TR-ME:LN-ME 2.5966 0.17617 160.48
TR-ME:LC-CH 2.7857 0.17038 17217
TR-ME:LC-ME 1.6603 0.08030 102.61
LC-ME:TR-LC 1.5492 0.09900 95.75
TR-LN:LNME 1.5861 0.16083 98.03
LN-ME:LC-LN 2.0080 0.29275 124.10
LC-CH:CH-ME 1.5726 0.16149 97.19
CH-ME:LN-CH 1.4374 0.13943 88.84
LC-LN:LN-CH 1.2239 0.19263 75.64
CHr-l:.LNr-I 1.2974 0.17865 80.19
LCr-I:CHr-l 1.9839 0.27529 122.61
TSr-l:.LCr-l 1.3652 0.09243 84.38
2.218_ 2.218_
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Figure 3: Facial height proportions
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Figure 4: Facial width proportions
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DISCUSSION

Facial esthetfics is always a prime concern in human
civilization. Similarly, the golden proportion has been
fascinating from the time of ancient Greek history. Ricketsé
found that several proportions in face were in harmony
with golden proportion and suggested that esthetics was
not only the matter of subjective perception. In fact, it can
be defined scientifically with the golden proportion. Ithas
become standards for esthetics especially facial esthetics
regardless of gender, age, race, etc. Fan et al'®studied

CH-ME than those of white people. However, Kawakami et
al found CH-ME:LC-CH deviation from golden proportion
while this study showed closed to the proportion.

Similarly Mizumoto et al® found five of the seven
measurements of face height [TR-ME:LC-ME; LN-ME:TR-LN;
TR-LC:LC-ME; CH-ME:LC-CH; LN-CH:CH-ME] were close to
golden proportion, whereas LC-LN:LNME and LN-CH:LC-
LN deviated from the golden proportion. Sunilkumar et a/?°
found four of the parameters of face height were close
to golden proportion in Indian subjects. The values of TR-

LN:LN-ME, LN-ME:LC-LN and LC-LN:LNCH deviated from
the golden proportion.

the relationship between facial attractiveness and facial
proportions by creating average features of facial images
from famous ladies of China, Japan and Korea with the
help of computer software. They pointed out various
proportions that were close to the golden proportion.

CONCLUSION

Most of the parameters for facial balance in Chinese
population in Hunan showed proportionality when
compared with the golden proportion. However, some
parameters for the lower facial height and width deviated
from the golden proportion. The values obtained should
be taken intfo consideration in orthodontic freatment
planning or orthognathic surgery.

In this study, the proportions TR-ME:LC-ME, LC-ME:TR-LC,
TR-LN:LN-ME, LC-CH:CH-ME, in Class | were closer to the
golden proportion. The proportions LC-LN:LN-ME, LN-CH:
CH-ME and LC-LN:LN-CH were deviated from golden
proportion. Similarly, Kawakami et al?*found the values of
AL (equivalent to LN in this study) CH:CH-ME, and AL(LN)-
CH:LCAL(LN) deviated from the golden proportion. The
deviations indicated a shorter AL (LN)-CH and a longer OJN
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