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1. INTRODUCTION

Physical anthropology studies the growth, sex differences, and age
characteristics of individuals by characterizing them in terms of their geography
and race.

Depending on the object (a living person or a skull) and the method
(measurement or description), the study of the head is divided into cranioscopy -
determination of the descriptive marks of the skull, craniometry - measurement of
the skull, cephaloscopy - determination of the descriptive marks of the head, as
well as cephalometry, which through a set of standardized measurement methods
analyzes its parts.

The human face is the object of study by scientists and clinicians who,
studying its metric and scopic features, create models characterizing the faces of
different ethnicities, their sex and biological age. The methods of cephalometric
analysis of the soft tissues of the face begin with direct classical cephalometry,
through which information is obtained about the linear and angular dimensions of
the face and head, pass through the two-dimensional models of photographic and
radiographic studies, in order to reach, using new technologies, the creation of
three-dimensional digital images, where it is possible to make a detailed
guantitative analysis of individual facial structures.

This detailed cephalometric characteristic, creating a database of quantitative
parameters of human face, can be the basis for assessing the correct age
development of healthy individuals, the creation of facial criteria for abnormalities
in various genetic diseases, models for reconstructive and operative interventions in
plastic, aesthetic and maxillofacial surgery, as well as for identification
reconstruction in forensic anthropology.



2. AIM AND TASKS

Based on the results published by other authors and their analysis,
considering the lack of three-dimensional facial data from the Bulgarian
population, in the present work we set ourselves the following AIM:

To conduct a three-dimensional laser scan of the face of young Bulgarians, in
order to create a database for anthropometric characterization and application in
clinical and forensic practice.

To achieve it, we defined the following TASKS:

1. To study the following indicators of the face and individual facial

areas — nose, lips and orbit:
= linear dimensions
= angular dimensions
= area and volume

2. To establish the distribution by categories in certain cephalometric

characteristics of the individuals we have studied.

3. On the basis of the obtained results, the following head indices should

be calculated:
= morphological facial index
= physiognomic upper facial index
= nasal index
= jugofrontal index

4. To make a comparative characterization of the obtained results with

the data from national and foreign studies.

3. MATERIAL AND METODS

3.1 INDIVIDUALS STUDIED

The study included clinically healthy individuals of Bulgarian origin /46 men
and 49 women/, aged between 21 and 30 years. It has been submitted for approval
by the Committee for Scientific Research Ethics at the Medical University of
Plovdiv. In accordance with the Helsinki Convention on Human Rights, all
research on sample participants was conducted after obtaining written informed
consent.

3.1.1. INCLUSION CRITERIA
= Persons of Bulgarian ethnic origin
= Healthy individuals determined on the basis of anamnestic data
= Age 21 to 30 years



3.1.2 EXCLUSION CRITERIA

= Non-Bulgarian ethnicity of the examined person, as well as of any of the
parents or ancestors;

= Persons with visible facial deformities and asymmetries;

= History of somatic illness/trauma that may alter facial configuration;

= History of reconstructive or plastic surgery;

= History of facial prostheses or implants;

= Pathological conditions that are characterized by an abnormal somatic status:
congenital anomalies such as progenia, prognathia, cleft lip/palate,
plagiocephaly and etc.;

= Congenital diseases that are associated with changes in the face area;

= Aesthetic corrections in the face area;

= Presence of facial piercing.

3.2 STUDY METHODOLOGY

3.2.1. THREE-DIMENTIONAL (3D) LASER SCANNING
Data collection was performed with the portable laser scanner FastSCAN
Cobra, PolhemusIns, Colchester, VT. (Fig. 1)
The scanner enables digital processing of a 3D image on various surfaces in less
than 20 seconds.

Fig. 1 Portable laser scanner Fast SCAN Cobra,
PolhemusliIns, Colchester, VT

3.2.2 STORAGE AND PROCESSING OF THE OBTAINED IMAGES
The resulting 3D images are subjects of post-processing, including image
smoothing and setting a bounding framework. The finished image is saved in FSN
format.



3.2.3 CEPHALOMETRIC POINTS USED

The following cephalometric points were placed on the surface of each of the
obtained 3D models by the method described by Swennen et al., 2006.
Points from the face area: frontotemporale — ft;, ft. zygion — zy,, zy;. gnathion —
gn, pogonion — pg
Points from the nasal area: nasion — n; pronasale — prn; subnasale — sn; alare — al,
al;; alar curvature point — ac, ac
Points from the area of the cheilion and lips: cheilion — ch,, ch;. labiale superius —
Is; labiale inferius — li; stomion — sto; sublabiale — sl; crista philtri — cphy, cph;,
Points from the area of the eye slit and the eye orbit: exocanthion — ex;, ex;.
endocanthion — eny, en,. orbitale superius — os,, 0s;. orbitale — or,, or;,

Fig. 2 Cephalometric points



3.2.4 QUANTITATIVE CHARACTERISTICS STUDIED

3.2.4.1 FROM THE FACIAL AREA

3.2.4.1.1 Linear distances (mm)
Morphological height of the face (n-gn), physiognomic upper facial height (n-sto),
lower facial height (sto-gn), height of the lower third of the face (sn-gn), smallest
forehead breadth (ft,-ft|), zygomatic breadth (zy:-zy)).

sn-gn n-sto sto-gn

Fig. 3 Linear dimensions from the facial area.

3.2.4.2 FROM THE AREA OF THE LIPS AND THE CHEILION

3.2.4.2.1 Linear distances (mm)
Cheilion breadth (ch,-chy), philtrum breadth (cph,-cph;), vermilion heights of the
upper lip (Is-sto), vermilion heights of the lower lip (sto-li), vermilion heights of
the lips (Is-li), upper lip height (sn-sto), lower lip height (sto-sl), total height of
upper and lower lip (sn-sl).

che-chi
cphr-cphi

sto-li sn-sto sto-sl



Is-li sn-sl

Fig. 4 Linear dimensions from the area of the cheilion and lips

3.2.4.2.2 Surface (mm?)
Surface of the vermilion of the upper lip (surface of a quadrilateral from the
points ch, Is, chy, sto)
Surface of the vermilion of the lower lip (surface of a quadrilateral between the
points chy, li, ch,, sto)
Surface of the total vermilion of both lips (surface of a quadrilateral between the
points ch,, Is, ch, li) (cited by Sforza et al. 2010).

3.2.4.2.3 Volume (mm?)
Upper lip volume (calculated from the sum of the volumes of two pyramids, the
first having a base of the points chy, chy, Is with apex sn, and the second with base
chy, chy, Is and apex sto)
Lower lip volume (likewise, the first pyramid has a base ch,, chy, li with apex sl,
and the second — with base ch, ch, li and with apex sto)
Total lip volume (sum of the volumes of the four pyramids) (cited by Sforza et al.
2010).

3.2.4.2.4 Angles (degrees)
Mentolabial angle — angle located between the points labiale inferius, sublabiale
and pogonion (li, sl, pg)
Nasolabial angle — angle located between the points pronasale, subnasale and
labiale superius (prn, sn, Is).



prn-sn-Is vermilion area upper lip volume lower lip volume
li-sl-pg of upper and lower lip

Fig.5 Angular size, area and volume of the cheilion and lip area

3.2.4.3 FROM THE AREA OF THE NOSE
3.2.4.3.1 Linear distances (mm)
Nasal breadth (al.-al)), nasal height (n-sn), nasal length (n-prn), depth of nose apex

(sn-prn).

alr-al n-sn n-prn sn-prn
Fig. 6 Linear dimensions from the nose area

3.2.4.3.2 Surface of nasal surfaces (mm?)
External nasal area - sum of the surface of the following triangles: n-prn-ac;, n-
prn-ac, prn-sn-ac, prn-sn-ac (cited by Sforza et al. 2011).

3.2.4.3.3 Volumes (mm?)
External nasal volume - sum of the volumes of two pyramids with a common base
(the base of the first pyramid is bounded by the points ac;, ac,, prn with apex n, and
the second — from the same base with apex sn) (cited by Sforza et al. 2011).

3.2.4.3.4 Angles (degrees)
Nasal convexity — angle subtended between the points subnasale, nasion and
pronasale (sn-n-prn)
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Internal wing-shaped angle — angle subtended between the points alare and

pronasale (al.-prn-al;)
Nasal apex angle - angle subtended between the points nasion, pronasale and

subnasale (n-prn-sn)

n-prn-sn

sn-n-prn

external nasal area external nasal volume

Fig. 7 Angular size, surface and volume of the nasal are

3.2.4.4. FROM THE AREA OF THE EYE SLIT AND ORBIT
3.2.4.4.1 Linear distances (mm)
Inner canthal width (en-en;), outer canthal width (ex-ex;), left and right eye slit
width (en-ex), left and right orbit entrance height (os-or).

3.2.4.4.2 Surface (mm?)
Entrance surface of left and right orbits (surface of a quadrilateral from the points —
ex, 0s, en and or) (cited by Sforza et al. 2009, 2013).

11



area and height of
the orbit of eye slit

Fig. 8 Linear dimensions and surface of the eye slit and orbit

3.2.5 DISTRIBUTION OF THE STUDIED CHARACTERISTICS BY CATEGORIES
3.2.5.1 Morphological facial height (n-gn) - Distribution of the studied
individuals by gender according to the categories of Lebzelter-Saller. (Cited by
Yordanov et al. 2006)
3.2.5.2 Physiognomic upper facial height (n-sto) — Distribution of the studied
individuals by gender according to the categories of Lebzelter-Saller. (Cited by
Yordanov et al. 2006)
3.2.5.3 Lower facial height (sto-gn) — Distribution of the studied individuals by
gender according to the categories of Schlaginhaufen. (Cited by Yordanov et al.
2006)
3.2.5.4 Zygomatic breadth (zyr-zyi) — Distribution of the studied individuals by
gender according to the categories of Lebzelter-Saller. (Cited by Yordanov et al.
2006)
3.2.5.5 Inner canthal width (enr-en;) — Distribution of the studied individuals by
gender according to the categories of M. Popov. (Cited by Yordanov et al. 2006)
3.2.5.6 Outer canthal width (ex.-ex|) — Distribution of the studied individuals by
gender according to the categories of M. Popov. (Cited by Yordanov et al. 2006)
3.2.5.7 Nasal height (n-sn) — Distribution of the studied individuals by gender
according to the categories of M. Popov. (Cited by Yordanov et al. 2006)
3.2.5.8 Nasal breadth (ali-al)) — Distribution of the studied individuals by gender
according to the categories of M. Popov. (Cited by Yordanov et al. 2006)

3.2.6 STUDIED FACIAL INDICES
3.2.6.1 Morphological facial index (morphological facial height / zygomatic
breadth) X 100 — (n-gn / zyr-zyi) x 100
3.2.6.2 Physiognomic upper facial index (physiognomic upper facial height /
zygomatic breadth) X 100 — (n-sto / zyr-zyi) x 100
3.2.6.3 Jugofrontal index (forehead width / zygomatic breadth) X 100 — (ftr-ft; /
zyr-zy1) X 100
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3.2.6.4 Nasal index (nasal breadth / nasal height) X 100 — (als-al; / n-sn) x 100

3.2.7 DISTRIBUTION OF THE STUDIED FACIAL INDICES BY CATEGORIES
3.2.7.1 Morphological facial index — Distribution of the studied individuals by
gender according to the categories of Garson (Cited by Yordanov et al. 2006)
3.2.7.2 Physiognomic upper facial index — Distribution of the studied individuals
by gender according to the categories of Broca (Cited by Yordanov et al. 2006)
3.2.7.3 Jugofrontal index — Distribution of the studied individuals by gender
according to the categories of Lundborg-Linders-Saller (Cited by Yordanov et al.
2006)
3.2.7.4 Nasal index — Distribution of the studied individuals by gender according
to the categories of Martin-Saller (Cited by Yordanov et al. 2006)

3.2.8 MATHEMATICAL AND METHODOLOGICAL BASIS

In paragraph 3.2.1, the method of obtaining the coordinates of the studied points
using the three-dimensional laser scanner and the related software is specified. To
reduce scanning errors, each point is placed twice by the researcher using the
resulting arithmetic mean coordinates.

After specifying the coordinates of the collected facial points that are the subject of
the study, using the tools of Euclidean geometry and with the help of specialized
mathematical software (Wolram Mathematica v.12 system), the linear distances,
angles, surfaces and volumes necessary for the study were calculated.

3.3 DOCUMENTATION OF ANTHROPOLOGICAL STUDY
(Database with the obtained 3D images)
The 3D virtual face models obtained by us with inserted cephalometric points
are stored in FSN format, distributed by gender — male and female.

3.4 ANALYSIS OF DATA FROM AN ANTHROPOLOGICAL STUDY

The systematization, processing and analysis of primary data in the form of
guantitative and qualitative variables were implemented with the statistical package
of social science software IBM SPSS Statistics v. 25 and Instat. A significance
level of p<0.05 was adopted for all tests. Differences were interpreted as
significant (at p<0.05), significant at a high level of confidence (at p<0.01) and
significant at a very high level of confidence (at p<0.001). Graphical analysis was
performed in MS Office 2013 environment using Excel. The following statistical-
mathematical methods were used to analyze the results of the conducted research:

Descriptive analysis to describe the structure of the studied variables
quantitative variables — quantitative description of the main properties and
characteristics of the data set, summarization and estimation of the main statistical
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parameters. Normally distributed data are presented as the mean value (x) +
standard deviation (SD), while in the absence of a normal distribution, the data are
presented using positional average values - median (Me) and interquartile range
(IQR) — difference between the 25th and 75th percentiles.
qualitative variables — absolute and relative frequencies, represented respectively
as ordinary numerical values (n) and as a relative share (%) + mean error (Sp).

Statistical hypothesis check

Parametric analysis — t-test — to prove a difference between two variables in
independent samples, z-test — for comparing proportions, with Bonferroni
correction for all pairwise comparisons

Nonparametric analysis — Kolmogorov-Smirnov, Shapiro-Wilk and
D'Agostino-Pearson test - to check consistency between empirical and theoretical
distribution, Mann-Whitney U test for comparing two independent samples in the
absence of a normal distribution

Graphical analysis — bar charts, digital images

The presentation of the results of the conducted analyzes was carried out
through:

Tables — multivariate tables containing frequencies and statistical
parameters.

4. RESULTS AND DISCUSSION
4.1 STUDIED INDICATORS FROM THE FACE AREA

Table 1 Studied indicators from the face area - linear dimensions

Variable (mm) Sex N Mean SD SEM Absolute Min Max
difference

n-gn Male 46 126,18 6,73 0,99 8,19 113,46 139,56
Female 49 117,99 7,18 1,03 103,99 134,04

sto-gn Male 46 48,41 4,82 0,71 4,33 37,22 63,09
Female 49 44,08 4,15 0,59 37,10 53,12

n-sto Male 46 79,74 4,07 0,60 3,56 73,33 88,98
Female 49 76,18 5,24 0,75 67,52 94,55

sn-gn Male 46 69,25 5,93 0,87 6,43 56,29 84,34
Female 49 62,82 5,74 0,82 51,17 77,35

ftr-fty Male 46 110,69 5,86 0,86 5,68 96,54 123,19
Female 49 105,01 4,42 0,63 95,66 113,03

Zyr-2yi Male 46 146,25*  11,24** xxx 10,84 129,68 168,07
Female 49 135,41* | 7,16** FxE 123,47 151,26

* median — in the absence of normally distributed data, ** interquartile range, *** n.a.
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P

p<0.001

p<0.001

p<0.001

p<0.001

p<0.001

p<0.001



The obtained results show that for all facial dimensions — morphological
facial height, lower facial height, physiognomic upper facial height, height of the
lower third of the face, smallest width of the forehead and width of the face — the
values in men are greater in comparison with those in women with a statistically
significant difference between the two sexes found at a very high level of
confidence.

4.2 STUDIED INDICATORS FROM THE NASAL AREA

Table 2 Studied indicators from the nasal area — linear dimensions

Variable Sex N Mean | SD | SEM | Absolute Min Max
(mm) difference

alr-ali Male 41 34,22 1,65 0,26 3,89 31,22 37,96 p<0.001
Female 44 30,33 | 1,78 | 0,27 27,63 36,83

n-sn Male 28 56,32 2,13 0,40 1,46 51,65 59,63 p<0.05
Female 38 54,86 | 3,17 | 0,52 47,05 59,75

n-prn Male 46 51,34 3,21 0,47 141 44,79 57,59 p>0.05
Female 49 | 49,93 | 4,33 | 0,62 38,67 58,93

sn-prn Male 45 19,09 1,82 0,27 1,46 15,73 24,95 p<0.001
Female 45 17,63 | 1,50 | 0,22 14,37 20,64

Table 3 Studied indicators from the nasal area — surface, volume and angles

Variable Sex N Mean SD SE Absolute Min Max
difference
Nose area Male 46 | 2093,32* 257,50**  *** 263,59 1603,67 2391,83
(mm?) Female 49 | 1829,73* | 388,35** | *** 1533,32 2342,48
Nose volume Male 33 8537,23 = 124761 217,18 895,75 6308,46 11555,77
(mm?) Female 37 7641,48 | 118559 | 169,37 5936,67 10915,33
Nasal convexity Male 46 19,98* 2,67** HxE 0,53 16,11 25,85
(degrees) Female 49 20,51* 2,87** Fxk 15,49 29,88
Internal wing-shaped angle Male 46 78,32* 9,08** Hxx 2,82 59,06 92,27
(degrees) Female 49 75,50* 11,11** Hxx 42,03 85,95
Nasal apex angle Male 46 102,66* 7,45%* Fxx 0,44 92,07 114,30
(degrees) Female 49 102,22* 6,64** Fxx 75,43 112,22

* median — in the absence of normally distributed data, ** interquartile range, *** n.a.
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All linear dimensions of the nose area — breadth, height, length and depth are
greater in men than in women. A statistically significant difference between the two
sexes was found in all listed dimensions except nasal length. The area and volume
of the nose have greater values in men. A statistically significant difference
between the two sexes was found for both sizes.

The values obtained by us for one of the angular dimensions — nasal
convexity — are greater in women. For this size as well as for the angle of the nasal
apex, no statistically significant difference was found between men and women.

4.3 STUDIED INDICATORS FROM THE AREA OF THE CHEILION AND LIPS

Table 4 Studied indicators from the area of the cheilion and lips — linear dimensions

Variable (mm)

chr-chy

cphr-cphi

sto-li

sn-sl

Is-sto

Is-li

sn-sto

sto-sl

Sex

Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male

Female

N

46
49
46
49
46
49
45
45
46
49
46
49
45
45
46
49

Mean

50,86
46,63
12,84
11,60
10,55
10,46
42,89
39,60
6,09*
6,09*
15,80*
16,46*
22,63
21,22
19,88*
17,89*

SD

3,50
3,47
1,62
1,58
1,76
1,67
3,77
3,81
2,00%*
1,69**
3,65**
3,56**
2,39
2,46
3,26**
2,77

SEM

0,52
0,50
0,24
0,23
0,26
0,24
0,56
0,57

*k%
*k%
*k%

*k%

0,36
0,37

*k*k

*k*k

Absolute
difference

4,23

1,24

0,09

3,29

0,00

0,66

1,41

1,99

Min

43,01
38,24
8,59
6,80
7,08
7,45
35,94
32,65
2,98
4,11
5,46
7,10
17,96
15,91
9,93
10,23

* median — in the absence of normally distributed data, ** interquartile range, *** n.a.
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Max

59,08
54,78
15,92
15,60
13,91
14,19
48,53
49,88
17,35
20,94
21,85
20,67
28,37
27,47
25,08
22,79

p<0.001

p<0.001

p>0.05

p<0.001

p>0.05

p>0.05

p<0.01

p<0.001



Table 5 Studied indicators from the area of the cheilion and lips — surface, volume and angles

Variable

Surface of the vermilion
of the upper lip (mm?)
Surface of the vermilion
of the lower lip (mm?)
Total surface of vermilion
Of the lips (mm?)
Upper lip volume
(mm?)

Lower lip volume
(mm?)

Total lip volume
(mm?)
Mentolabial angle
(degrees)
Nasolabial angle

(degrees)

* median — in the absence of normally distributed data, ** interquartile range, *** n.a.

Sex

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

N

46

49

46

49

46

49

46

49

46

49

46

49

46

49

46

49

Mean

164,43*

152,06*

297,12

268,82

445,61*

434,77*

2483,58*

1774,76*

2418,70

1810,60

4962,50

3709,27

135,57

136,90

130,17*

130,21*

SD

60,89**

49,88**

55,57

46,87

127,14**

92,79**

903,89**

628,82**

591,65

497,83

1070,34

982,79

12,18

12,86

11,43**

9,25**

SEM

**k*

**k*

8,19

6,70

* k%

**k*%

**k%

* k%

87,23

71,12

157,81

140,40

1,80

1,84

*k%

*k%

Absolute
difference

12,37

28.3

10,84

708,82

608,1

1253,23

1.33

0,04

Min

75,51

100,94

183,05

171,60

134,16

178,03

1529,22

1048,86

1307,72

820,37

3051,48

2004,78

108,03

108,23

109,43

76,32

Max

467,28

558,99

410,49

368,95

677,46

567,57

4028,16

3949,78

3847,35

3116,67

7261,54

6901,29

160,82

162,61

150,20

142,87

In our results of the cheilion and lip area, male sizes are larger than female
sizes. At one linear dimension — total height of the vermilion of the lips, as well as
In two angular dimensions — mentolabial angle and nasolabial angle, the values
obtained by us are greater in women. For the height of vermilion of the upper lip,

the established values for both sexes are the same.

No statistically significant difference was found between men and women in
these dimensions, as well as in the vermilion height of the lower lip, vermilion
surface of the upper lip and vermilion surface of the lip.
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p>0.05

p<0.01

p>0.05

p<0.001

p<0.001

p<0.001

p>0.05

p>0.05



4.4 STUDIED INDICATORS FROM THE AREA OF THE EYE SLIT AND THE ORBIT

Table 6 Studied indicators from the area of the eye slit and the orbit — linear dimensions and
area

Variable (mm) sex Mean SD SEM Absolute Min Max P
difference

enr-eni Male 34,14 3,17 0,47 0,55 27,57 41,69 p>0.05
Female 33,59 2,74 0,39 27,72 40,48

eXr-exXi Male 98,85 5,00 0,74 4,26 89,05 113,72 p<0.001
Female 94,59 4,04 0,58 84,32 103,54

exr-enr Male 34,44 2,43 0,36 1,96 28,83 39,05 p<0.001
Female 32,48 1,84 0,26 28,13 36,66

exi-en| Male 33,38 2,45 0,36 1,82 28,19 39,33 p<0.001
Female 31,56 2,39 0,34 25,58 37,04

0Sr-0rr Male 32,70 2,93 0,43 1,26 27,33 41,04 p<0.05
Female 31,44 2,38 0,34 26,59 35,83

0S1-0r| Male 32,75 2,91 0,43 1,37 27,33 41,04 p<0.05
Female 31,38 2,39 0,34 26,59 35,83

Area of right orbit Male 605,64 75,46 11,13 60,26 442,18 770,26 p<0.001
(mm?) Female | 54538 | 52,38 | 7,48 42557 | 647,03

Area of left orbit Male 580,66 78,33 11,55 58,89 421,36 792,88 p<0.001
(mm?) Female = 521,77 | 6424 | 918 382,25 = 637,41

All dimensions of the orbital slit and orbit were greater in men than in
women. A statistically significant difference between males and females was found
in external interocular width, right and left orbital slit width, left and right orbital
entrance area and height.

4.5 DISTRIBUTION BY CATEGORY OF SOME OF THE CHARACTERISTICS WE
STUDIED

4.5.1 Distribution of the examined persons by categories of
the morphological height of the face
The results of the categorization (rubrications) of the morphological height
variable of the face show that the largest percentage of men and women fall into the
category of “very high” faces, 73.9% and 38.8%, respectively. In our sample, there
are no men in the “very low” and “high” categories, and women in the “very low”
category.
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Statistically significant gender differences in the percentage distribution at a
very high level of confidence were found for two of the categories “high” and
“very high” (p<0.001) (Fig.9).

Morphological facial height  p<0.001

73,9
% 80 -
p<0.001
60 B male
w0 H female
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—
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Fig. 9 Morphological facial height (n-gn). Distribution of the studied individuals by category
(Lebzelter-Saller)

4.5.2 Distribution of the studied persons by categories of the physiognomic
upper facial height
The results of the categorization (rubrications) of the physiognomic upper
facial height variable show that the largest percentage of men fall into the “high”
category 63%, while women fall into the “moderate high” category 53.1%. The
“very low” and “low” categories do not include the men and women we studied.
Gender differences in the percentage distribution by categories with
statistical significance were found only in one of the “moderate high” categories
(p<0.05) (Fig. 10).

Physiognomic upper facial height

p<0.05
% 80 63
60 Sl B male
40 U H female
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very low low moderate high very high
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Fig. 10 Physiognomic upper facial height (n-sto). Distribution of the studied individuals by
category (Lebzelter-Saller)
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4.5.3 Distribution of the studied persons by categories of lower facial height of
the face

The results of the categorization (rubrications) show that a greater percentage
of men (56.5%) and women (67.3%) fall into the “metriognate” category. The
“hypertapeinognath” and “hyperhypsignath” categories do not include the women
we studied, but the men in the “hypertapeinognath” category.

Statistically significant intersex differences (p<0.05) were found for two of
the “tapeinognath” and “hypsignath” categories (Fig. 11).
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Fig. 11 Lower facial height (sto-gn). Distribution of the studied individuals by category
(Schlaginhaufen)

4.5.4 Distribution of the studied persons by category
of the zygomatic breadth of the face

The results of the categorization (rubrications) of the facial width variable show
that the largest percentage of men falls into the “wide” category — 34.8%, and
women into the “medium” category — 42.9%. The percentage of men and women in
the “narrow” face category is close, 8.7% and 8.2% respectively, and those in the
“very narrow” face category are absent.

Statistically significant gender differences in the percentage distribution were
found in relation to one of the categories — “very wide” (p<0.01) (Fig. 12).

Zygomatic breadth
%
el 42,9
B male
40 H female
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Fig. 12 Zygomatic breadth of the face (zyr-zyi). Distribution of the studied individuals by
category (Lebzelter-Saller)
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4.5.5 Distribution of the studied persons by category
of the inner canthal width

The results of the categorization (rubrications) of the inner canthal width
variable in men show that most of them fall into the “medium” (54.3%) and
“narrow” (41.3%) categories. The percentage of women in the “narrow” category is
greater than that in the “medium” category, 53.1% and 44.9% respectively. The
categories “very narrow” and “very wide” do not fall into the men and women we
studied.

Statistically significant gender differences in the percentage distribution by
category for this indicator were not found (p>0.05) (Fig. 13).

Inner canthal width

54,3

%

M male
m female

very narrow narrow medium wide very wide

Fig. 13 Inner canthal width (enr-en;). Distribution of the studied individuals by category (M.
Popov)

4.5.6 Distribution of the studied persons by category
of the outer canthal width

The results of the categorization (rubrications) of the outer canthal width
variable in men show that the largest percentage of them fall into the "wide" and
“very wide” categories, 52.2% and 45.7% respectively. Among women, the
percentage of those in the “wide” category is significantly high (75.5%), while
those in the “medium” and “very wide” categories have a similar percentage,
14.3% and 10.2%, respectively. The “very narrow” and “narrow” categories do not
include the men and women we studied.

Statistically significant gender differences in the percentage distribution by
categories were found in three of them — “medium” (p<0.05), “wide” (p<0.05) and
“very wide” (p<0.001) (Fig. 14).
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Outer canthal width
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Fig. 14 Outer canthal width (exr-ex)). Distribution of the studied individuals by category (M.
Popov)

4.5.7 Distribution of the studied persons by category
of the nose breadth

The results of the categorization (rubrications) of the nasal breadth variable
in men show that they fall into the “medium” and “above medium” categories,
respectively 65.9% and 34.1%. For women researched, the highest percentages fall
into the categories “below medium” and “medium”, 43.2% and 54.5% respectively.
The categories “narrow”, “below medium” and “wide” do not fall in the men
studied by us, while the women in the categories “narrow” and “wide”.

Statistically significant gender differences were found for two of the
categories — “below medium” and “above medium” (p<0.001) (Fig. 15).

Nasal breadth
% 80 p<0.001 p<0.001
43,2 H male
60 - 34,1 -y |
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Fig. 15 Nasal breadth (ali-aly). Distribution of the studied individuals by category (M. Popov)

4.5.8 Distribution of the studied persons by category of the nasal height
Regarding the height of the nose, the results related to the percentage
distribution by category show that the largest percentage of men fall into the
categories “high” 47.8% and “very high” 45.7%. The largest percentage of women
fall into the category of “moderate height” 53.7%. The “low” and “very low”
categories do not include the men and women we studied. Gender differences with
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statistical significance were found in two of the categories for this indicator
“moderate high” (p<0.001) and “very high” (p<0.01) (Fig. 16).

Nasal height
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Fig. 16 Nasal height (n-sn). Distribution of the studied individuals by category (M. Popov)

In the categorization (rubrication) of the individual variables, it was found
that the men studied by us in terms of morphological facial height and
physiognomic upper facial height fall into the “very high” and “high” categories.
In terms of lower facial height, they are “metriognathic” and possess “wide and
very wide” faces. Variables for the orbit area sizes rank them as “medium wide”
inner and “wide” outer canthal width. Measurements from the nose area show that
they have “medium” wide and “high” and “very high” noses. Women have “very
high” faces, “moderate high” physiognomic upper facial height, “medium” and
“wide” faces, “narrow” inner and “wide” outer canthal width, “medium wide” and
“medium high” noses. With regard to lower facial height, they fall into the category
of “metriognath”. A statistically significant difference between the two sexes in the
percentage distribution by rubric was not found only for the dimension “inner
canthal width”,

In the “outer canthal width” dimension, a statistically significant difference
was found in the largest number of categories (three). In the dimensions
morphological facial height, lower facial height, width and height of the nose in
two of the categories. In the dimensions of facial width and physiognomic upper
facial height, a statistically significant difference was found in one of the
categories. The men in our study possessed wider and higher faces than women as
well as a higher middle third of the face, higher and wider noses, and a wider outer
canthal distance.
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4.6 COMPARATIVE ANALYSIS OF THE DISTRIBUTION IN SEPARATE CATEGORIES
OF THE STUDIED DIMENSIONS WITH DATA FROM THE LITERATURE

Results related to the percentage distribution of the studied dimensions of the
face area, cheilion and lips, nose, eye slit and orbit were compared with data from a
study of Yordanov et al. (2006), including adult individuals of both sexes of
Bulgarian origin, aged between 30 and 40 years.

4.6.1 Comparative analysis of the distribution by category of morphological
facial height between the two studies

Regarding the morphological height of the face, the results of the percentage
distribution by categories of this size show statistically significant differences in
men in four of them. In the “high” and “very high” categories, the established
differences in the percentage distribution are statistically significant at a very high
level of confidence (p<0.001), in the “low” and “moderate high” categories, the
established differences are statistically significant (p<0.05) (Fig. 17).

Concerning women no statistically significant difference (p>0.05) was found
In the percentage distribution by category between the two studies (Fig. 18).

Morphological facial height males
p<0.001
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Fig.17 Morphological facial heigh (n-gn). Comparison of distribution by category for men

24



Morphological facial height females

o Xo o]
306,06

% 40 -

H our results

30 -
® Yordanov, 2006

20 -

10 -

0

very low low moderate high very high
high

Fig. 18 Morphological facial heigh (n-gn). Comparison of distribution by category for women

4.6.2 Comparative analysis of the distribution by category of physiognomic
upper facial height between the two studies

Regarding the physiognomic upper facial height, the percentage distribution
in men by category in both studies was similar, and no statistically significant
difference (p>0.05) was found between them (Fig. 19).

Concerning women, a statistically significant difference was found in two of
the categories — “moderate high” (p<0.05) and “high” (p<0.001) (Fig. 20).
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Fig. 19 Physiognomic upper facial height (n-sto). Comparison of distribution by category in men
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Physiognomic upper facial height females
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Fig. 20 Physiognomic upper facial height (n-sto). Comparison of distribution by category in
women

4.6.3 Comparative analysis of the distribution by category of lower facial
height between the two studies
Regarding lower facial height, no statistically significant difference (p>0.05)
was found in the percentage distribution by category in men between the two
studies (Fig. 21). A statistically significant difference at a very high level of
confidence was present in women in the “hypsignath” category (p<0.001) (Fig.22).
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Fig. 21 Lower facial height (sto-gn). Comparison of distribution by category in men
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Fig. 22 Lower facial height (sto-gn). Comparison of distribution by category in women

4.6.4 Comparative analysis of distribution by category
of facial zygomatic breadth between the two studies

Regarding the zygomatic breadth of the face, the obtained results showed
statistically significant differences in men in two of the categories “very wide”
(p<0.001) and “medium” (p<0.05) (Fig. 23). The percentage distribution in women
by category in both studies was similar, and no statistically significant difference
was found between them (p>0.05) (Fig. 24).
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Fig. 23 Facial zygomatic breadth (zyr-zy)). Comparison of distribution by category in men
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Facial zygomatic breadth females
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Fig. 24 Facial zygomatic breadth (zyr-zyi). Comparison of distribution by category in women

4.6.6 Comparative analysis of distribution by category
of the inner canthal width between the two studies

In the percentage distribution of males and females by category, in terms of
inner canthal width, no statistically significant difference (p>0.05) was found
between the two studies (Fig. 25), (Fig. 26).
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Fig. 25 Inner canthal width (enr-en;). Comparison of distribution by category in men

Inner canthal width females

53,1 4gq

0, =
% 60 44,9 44,7

40 - M our results

H Yordanov, 2006
20 -
2 1,6 0_0
A— A
O T T T T 1

very harrow narrow medium wide very wide

Fig. 26 Inner canthal width (enr-en;). Comparison of distribution by category in women
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4.6.7 Comparative analysis of the distribution by category of outer canthal
width between the two studies

No statistically significant difference (p>0.05) was found between the two
studies in the distribution of males and females by category regarding outer canthal
width (Fig. 27), (Fig. 28).
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Fig. 27 Outer canthal width (exr-ex)). Comparison of distribution by category in men
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Fig. 28 Outer canthal width (exr-ex;). Comparison of distribution by category in women

4.6.8 Comparative analysis of distribution by category
of nasal breadth between the two studies

Regarding the width of the nose, the results obtained showed statistically
significant differences in men in two of them. In the “above medium” category, a
statistically significant difference at a high level of confidence was found (p<0.01),
in the “medium” categories, the differences found were statistically significant at a
very high level of confidence (p<0.001) (Fig. 29). Statistically significant
differences in women were found in the “below medium” (p<0.001) and “‘above
medium” (p<0.01) categories (Fig. 30).
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Fig. 29 Nasal breadth (als-al;). Comparison of distribution by category in men
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Fig. 30 Nasal breadth (ali-al;). Comparison of distribution by category in women

The comparative analysis with data from the literature (Yordanov et al.,
2006) in men found differences in the categories regarding three indicators:
morphological height of the face, zygomatic width and nasal breadth. For the
morphological facial height indicator, the largest percentage of men in the previous
study fell into the “high” and “very high” categories, while in the current study the
percentage of men with “very high” faces was significantly higher. For facial width
the results obtained by us divided men into the categories of “wide” and “very
wide” faces, while in the previous study men with “medium” and “wide” faces
predominated. In terms of nasal breadth, in both studies the largest percentage of
men studied fell into the “medium” and “above medium” categories, but in the
present study men of “medium? size predominated.

For the other indicators — physiognomic upper face height, lower face height,
inner canthal width and outer canthal width, the percentage distribution by category
of men between the two studies is similar and there is no statistically significant
difference. For physiognomic upper facial height, the largest percentage of men fall
into the “high” category, for lower facial height in the “metriognath” category, for
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inner canthal width in the “medium” category, and for outer canthal width in the
“wide” and “very wide” categories .

Comparative analysis with data from the literature in women found
differences in the percentage distribution by category for three indicators of nasal
breadth and physiognomic upper and lower facial height. The largest percentage of
women in our study had “medium” and “below medium” nose sizes, while the
previous one had the highest percentage of those with “medium” and “above
medium” sizes. For physiognomic upper facial height, in both studies, the category
of “medium height” included the most women, but the percentage in the previous
study was significantly higher. In terms of lower face height, the percentage of
women in the “hypsignath” category was greater, compared to the control study.
For the rest of the indicators, the percentage distribution by rubric in the two
studies is similar and there is no statistically significant difference. For the
morphological height of the face, the largest percentage of women fall into the
rubrics “high” and “very high” for the width of the face in the rubrics “medium”
and “wide”, for the inner canthal width in the rubrics “narrow” and “medium” and
at the outer canthal width in the “wide” rubric.

The differences between the results of the two studies show that in our
sample there is a predominance of men with higher and wider faces and those with
narrower noses, while the women in our study have a higher middle and lower third
of the face and narrower noses.

4.7. FACIAL INDEX
Table 7 Studied facial indices

Variable Sex N | Mean SD | Absolute Min Max P
difference

Nasal index Male 27 60,32 5,02 5,00 51,82 69,12 p<0.001
Female | 37 | 55,32 | 5,29 43,59 65,17

Morphological facial index Male 46 85,90 6,09 1,3 72,45 101,82 p>0.05
Female | 49 | 87,20 4,80 76,68 101,48

Physiognomic upper facial index = Male 46 | 54,31 | 3,98 2,01 44,35 62,94 p<0.05
Female | 49 | 56,32 | 3,84 49,57 71,32

Jugofrontal index Male 46 75,26 3,80 2,36 66,45 81,18 p<0.01
Female | 49 | 77,62 3,08 68,79 83,46

The mean values obtained in our study for the morphological facial,
physiognomic upper facial and jugofrontal indices are greater in women than in
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men. A statistically significant difference between men and women was found in
the nasal, physiognomic upper facial and jugofrontal indices.

4.8 Distribution by categories of the facial indices studied by us

4.8.1 Nasal index
(alr-ali / n-sn x 100)

The results obtained show that the men and women studied fall into the
“leptorrhine” and “hyperleptorrhine” categories. In our sample, no individuals were
identified in the categories “mesorrhine”, “hamerrhine” and “hyperhamerrhine”.

The highest percentage of 77.8% of the men studied fell into the
“leptorrhine” category, while 22.2% of them fell into the “hyperleptorrhine”
category. For women in these two categories, the percentage is close, 51.4% and
48.7% respectively.

Statistically significant gender differences in percentage distribution were
found in both categories (p<0.05) (Fig. 31).
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Fig. 31 Nasal index. Distribution of the studied persons according to categories of Martin —
Saler

4.8.2 Morphological facial index
(n-gn/ zy-zy x 100)

The results obtained for men show that the highest percentage of them falls
into the “mesoprosop” category, 30.4%. In the -categories “leptoprosop”,
“euriprosop”, “hypereuriprosop” and ‘“hyperleptoprosop” the percentage was
26.1%, 19.6%, 13.0% and 10.9%, respectively.

Among women, the highest percentage is present in the “leptoprosop”
category, 38.8%. The percentage in the “mesoprosop” and “hyperleptoprosop”
categories is the same 26.5%. 6.1% and 2% of them fall into the “euriprosop” and
“hypereuriprosop” categories, respectively.
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Statistically significant gender differences in the percentage distribution were
found in the “hypereuriprosop’ and “euriprosop” categories (p<0.05) (Fig. 32).
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Fig. 32 Morphological facial index. Distribution of the studied persons according to categories
of Garson

4.8.3 Physiognomic upper facial index
(n-sto/zy-zy x 100)

The highest percentage of men falls into the “mesen” category, 43.5%. In the
“lepten” and “euryen” categories, the percentage of men was 26.1% and 19.6%,
respectively. The lowest percentage of them falls into the “hypereuryen” and
“hyperlepten” categories, 6.5% and 4.4%, respectively.

For women, the highest percentage is in the “mesen” category, 44.9%. The
percentage in the “lepten”, “euryen” and “hyperlepten” categories was 30.6%,
18.4% and 6.1%, respectively. The women studied by us do not fall into the
“hypereuryen” category.

For this indicator, no statistically significant gender differences were found
in the percentage distribution by category (p>0.05) (Fig. 33).
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Fig. 33 Physiognomic upper face index. Distribution of the studied persons according to
categories of Broca
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4.8.4 Jugofrontal index
(ft-ft/zy-zy x 100)

The highest percentage of men falls into the “medium” category at 50.0%. In
the “narrow” category, the percentage of men is 28.3%, while in the “very narrow”
and “wide” categories it is equal to 10.9%. The men we studied do not fall into the
“very wide” category.

For women, the highest percentage was found in the “medium” categories,
51%. In the “narrow” category, the percentage of women is 32.7%. The percentage
of women in the “very narrow” and “wide” categories is equal to 8.2%. The women
we studied do not fall into the “very wide” category. For this indicator, no
statistically significant gender differences were found in the percentage distribution
by category (p>0.05) (Fig. 34).
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Fig. 34 Jugofrontal index. Distribution of the studied persons according to categories of
Lunborg-Linders-Saler

4.9 COMPARATIVE ANALYSIS OF THE DISTRIBUTION IN SEPARATE CATEGORIES
OF THE STUDIED FACIAL INDICES WITH DATA FROM THE LITERATURE

The results obtained by us related to the frequency distribution of the studied
facial indices were compared with the data from the study by Yordanov et al.
(2006).

4.9.1 Nasal index

Regarding the nasal index, the results related to the frequency distribution by
category show statistically significant differences in men in two of the categories
“hyperleptorrhine” (p<0.05) and “mesorrhine” (p<0.01). The highest percentage of
men in both studies fell into the “leptorrhine” category, 77.8% of men in the
current study and 69.2% of the control, respectively. In the “hyperleptorrhine”
category, the percentage of men in the present study was higher, 22.2% and 9.4%
in the control, respectively. No men from the present study fell into the

34



“mesorrhine” category, while the percentage of men in the control study was 20.6%
(Fig. 35).
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Fig. 35 Nasal index. Comparison of distribution by category between the present study and data
from the literature (Yordanov et al., 2006*)

In women, statistically significant differences were found in the categories
“hyperleptorrhine” (p<0.001), “mesorrhine” (p<0.01) and “leptorrhine” (p<0.05).
In the present study, the percentage of women in the “hyperleptorrhine* and
“leptorrhine* categories was close, 48.7% and 51.4%, while in the control study the
percentage of women in the “leptorrhine” category was the highest at 67.1%, and
the percentage of women in the “hyperleptorrhine” and “mesorrhine” categories is
equal, 16.3%. 0.4% of women in the control study fell into the “hamerrhine”
category (Fig. 36).
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Fig. 36 Nasal index. Comparison of distribution by category between the present study and data
from the literature (Yordanov et al., 2006*)

The nasal index indicates the ratio between the breadth and height of the
nose. According to our results, as well as those of the control study, high narrow
noses “leptorrhine” predominate in both sexes. Regarding this index, the
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comparison between the two studies shows statistically significant differences in
men in two of the categories — “hyperleptorrhine” and "mesorrhine", in women in
the categories “leptorrhine™, “hyperleptorrhine” and “mesorrhine®, i.e. in our study
a higher percentage of men and women with very high narrow noses was found.

4.9.2 Morphological facial index

Regarding the morphological facial index, statistically significant differences
at a very high level of confidence were found in men in the “hypereuriprosop”
category (p<0.001). 13.0% of men in the current study and 2.7% of the control
group fall into it. The highest percentage of men in the present study fell into the
“mesoprosop” category at 30.4%, while men from the control study fell into the
“leptoprosop” category at 34.4%. 19.6% of males in the present study and 15.8% of
the control group fell into the “euriprosop” category, 10.9% and 21% respectively
into the “hyperleptoprosop” category (Fig. 37).

Morphological facial index
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Fig. 37 Morphological facial index. Comparison of the distribution by category between the
present study and data from the literature (Yordanov et al., 2006*)

In women, no statistically significant difference was found in the percentage
distribution by categories between the two studies (p>0.05). The largest percentage
of women in both studies fell into the “leptoprosop” category, 38.8% in the present
and 38.5% in the control respectively. In the “mesoprosop” and “hyperleptoprosop”
categories, the percentage of women in both studies was close at 26.5% and 24.9%
for the former category and 26.5% and 23.8% for the latter. 6.1% of women in the
present study and 10.5% in the control group fell into the category of “euriprosop”,
in the category of “hypereuriprosop” 2.0% and 2.3%, respectively (Fig. 38).
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Fig. 38 Morphological facial index. Comparison of the distribution by category between the
present study and data from the literature (Yordanov et al., 2006*)

The morphological facial index gives an idea of the length-width proportion
of the face. Our results for this index show that the highest percentage of men in
our study have a medium face type “mesoprosop” and long narrow faces
“leptoprosop”, while in women the most common face type is “leptoprosop”. A
significant difference between the two sexes was found in two of the categories
very short wide faces “hypereuriprosop” and short wide faces “euriprosop”. This
difference in distribution is due to the relatively larger percentage of men with short
wide faces compared to women and the larger percentage of women with very long
narrow faces compared to men.

The comparative analysis with data from the previous study (Yordanov et
al., 2006) showed that the largest percentage of men in both studies fell into the
“mesoprosop” and “leptoprosop” categories. In the previous study, the percentage
of men with long narrow faces, medium and very long narrow faces were the
highest. In our results, the largest percentage of men has medium, long narrow and
short wide faces. This difference is probably due to the greater zygomatic breadth
obtained in our study. In classical direct cephalometry, the possibility of soft tissue
compression during measurement may lead to lower values. A statistically
significant difference in men between the two studies was found in the distribution
in the “hypereuriprosop” category. The largest percentage of women in both studies
have long narrow, very long narrow and medium faces, with no statistically
significant difference in the percentage distribution by category between them.

4.9.3 Physiognomic upper facial index
Regarding the physiognomic upper facial index, no statistically significant
differences were found in the distribution by category in men and women between
the two studies (p>0.05). The largest percentage of men in both studies fell into the
“mesen” category, 43.5% of men in our study and 49.3% of men in the control,
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respectively. In the “euryen” and “lepten” categories, the percentage of men in both
studies was close, 19.6% and 17.9% for the former category and 26.1% and 24.2%
for the latter, respectively. 6.5% of men in the present study and 1.1% in the control
study fell into the “hypereuryen” category, and 4, 4% and 7.6% respectively into
the “hyperlepten” category (Fig. 39).
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Fig. 39 Physiognomic upper face index. Comparison of the distribution by category between the
present study and data from the literature (Yordanov et al., 2006*)

The distribution among women is similar, where their percentage in the
“mesen” category is the highest - respectively 44.9% of them in the present study
and 49.4% of women in the control study. In the “lepten” and “euryen” categories,
women in the current study were 30.6% and 18.4%, while in the control study they
were 22.3% and 21.8% respectively (Fig. 40).
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Fig. 40 Physiognomic upper face index. Comparison of the distribution by category between the
present study and data from the literature (Yordanov et al., 2006%*)

The physiognomic upper facial index is a ratio between upper facial height

and zygomatic breadth. With regard to this index, for both sexes, the largest
percentage of the examined fall into the categories with medium and long middle
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third of the faces “mesen” and “lepten”, and no statistically significant difference
was found in the percentage distribution between men and women by rubrics. The
comparison with the control study (Yordanov et al., 2006) showed the absence of
a statistically significant difference in the percentage distribution by rubrics in both
Sexes.
4.9.4 Jugofrontal index

Regarding the jugofrontal index, the frequency distribution results by
category showed statistically significant differences in men in three of the
categories — “very narrow”, “narrow” and “wide” (p<0.001). In the “medium”
category fell the highest percentage of men in studies — 50.0% of men in the
present and 44.9% of men in the control studies respectively. In the control study,
the percentage of men in the “wide” category was 41.7%, while in the current it
was 10.9%. In the “narrow” category fell 28.3% of men in the present study and
6.6% of men in the control study. In the “very wide” category fell 6.8% of men in
the control study, and in the “very narrow” category 10.9% of the present one (Fig.
41).
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Fig. 41 Jugofrontal index. Comparison of the distribution by category between the present study
and data from the literature (Yordanov et al., 2006*)

In women as well as in men, statistically significant differences were found
between the categories “very narrow”, “narrow” and “wide” (p<0.001). The largest
percentage of women fell into the “medium” category, 51.0% of women in our
study and 50.6% of women in the control one, respectively. 38.1%, 4%, and 7.1%
of women in the control study fell into the “wide”, “very wide”, and “narrow”
categories, respectively. In the current study, 32.7% of women fall into the
“narrow” category, 8.2 % each into the “wide” and “very narrow” categories (Fig.
42).
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Fig. 42 Jugofrontal index. Comparison of the distribution by category between the present study
and data from the literature (Yordanov et al., 2006*)

The jugofrontal index gives an idea of the proportion between the zygomatic
breadth and the width in the upper part of the face. According to the obtained
values for this index, the studied men and women fall into the “medium” and
“narrow” category, and there is no statistically significant difference in the
distribution by category between the two sexes. The comparative analysis with data
from the literature shows that, in both studies, the largest percentage of those
studied have values of this index, which distributes them in the “medium” category.
In the previous survey, a greater percentage of men and women fell into the “wide”
categories, i.e. in them, greater values were found for smallest forehead width and
smaller values for zygomatic breadth, while in the present study they fell into the
“narrow” category, i.e. have relatively greater zygomatic breadth. This is the likely
reason for the statistically significant difference found between the two studies in
the individual categories. However, the larger mean value of physiognomic upper
facial height obtained in the present study resulted in a similar distribution across
categories in both sexes regarding the physiognomic upper face index.

4.10 COMPARATIVE ANALYSIS OF THE RESULTS OBTAINED WITH DATA FROM THE
LITERATURE DERIVED BY CLASSICAL DIRECT ANTHROPOMETRY

The results obtained by us were compared with literature data obtained by
classical cephalometry methods known from two studies. The first study conducted
by Yordanov et al., (2006) included men and women between the ages of 20 and
40. The second study was conducted at the Department of Anatomy, Histology and
Embryology — Medical University - Plovdiv, as part of a study by the team Farkas
et al., (2005), covering students, men and women aged between 18 and 30 years.
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4.10.1 Facial dimensions

Table 8 Comparison of facial dimensions in Bulgarian men obtained by 3D laser scanning with

data obtained by classical cephalometry

Dimensions Author Method Value P

(mm) (mean/SD)

n-gn Current study 3D laser scanner 126,18+6,73 >0,05
Yordanov, 2006 Direct cephalometry 126,6+6,7

n-sto Current study 3D laser scanner 79.74+4.07 >0,05
Yordanov, 2006 Direct cephalometry 78,8+4.,9

sto-gn Current study 3D laser scanner 48.41+4.82 >0,05
Yordanov, 2006 Direct cephalometry 47,8+4,5

Table 9 Comparison of facial dimensions in Bulgarian women obtained by 3D laser scanning
with data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (mean/SD)
n-gn Current study 3D laser scanner 117,99+7,18 <0,05
Yordanov, 2006 Direct cephalometry 116,2+6,1
n-sto Current study 3D laser scanner 76.18+5.24 <0,001
Yordanov, 2006 Direct cephalometry 73,4+4,6
sto-gn Current study 3D laser scanner 44.08+4.15 <0,05
Yordanov, 2006 Direct cephalometry 42,8439

Table 10 Comparison of facial dimensions in Bulgarian men obtained by 3D laser scanning with

data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (mean/SD)
n-gn Current study 3D laser scanner 126,18+6,73 >0,05
Farkas,2005 Direct cephalometry 122,94+7,6
sn-gn Current study 3D laser scanner 69,25+5,93 >0,05
Farkas,2005 Direct cephalometry 69,5+4,8

41



Table 11 Comparison of facial dimensions in Bulgarian women obtained by 3D laser scanning
with data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (mean/SD)
n-gn Current study 3D laser scanner 117,99+7,18 <0,001
Farkas,2005 Direct cephalometry 111,0+4,8
sn-gn Current study 3D laser scanner 62,82+5,74 >0,05
Farkas,2005 Direct cephalometry 61,6+4,4

In men, measurements from the face area show close values to those of
Yordanov et al. (2006) for the height indicators — morphological facial height,
physiognomic upper facial and lower facial height without a statistically significant
difference between them. For morphological facial height, the difference in values
was 0.42 mm in favor of the control study, while for the other two indicators, the
values we obtained were greater, with differences of 0.94 mm and 0.61 mm,
respectively. When compared with those obtained by Farkas et al. (2005) results
showed a similar trend, with a difference of 3.28 mm for morphological facial
height in favor of the three-dimensional method and 0.25 mm for the height of the
lower third of the face in favor of direct measurement.

In women, a statistically significant difference with the results of the study
by Yordanov et al. (2006) was found for the facial height measures -
morphological height, lower facial height and physiognomic upper facial height,
where our values were greater, with differences of 1.79 mm, 1.28 mm and 2.78
mm, respectively. The comparison with the results of Farkas et al. (2005) found a
statistically significant difference in morphological facial height between the two
studies, absent in lower third facial height.

4.10.2 Dimensions of the eye slit area

Table 12 Comparison between the dimensions of the eye slit in Bulgarian men obtained by 3D
laser scanning with data obtained by classical cephalometry

Dimensions Author Method Value P

(mm) (mean/SD)

en-eny Current study 3D laser scanner 34,14+3,17 >0,05
Yordanov, 2006 Direct cephalometry 34,434

eXx|-eXr Current study 3D laser scanner 98,85+5,00 >0,05
Yordanov, 2006 Direct cephalometry 98,6+5,5

enr-eXr Current study 3D laser scanner 34,44+2.43 <0,001
Yordanov, 2006 Direct cephalometry 31,6£1,9
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Table 13 Comparison between the dimensions of the eye slit in Bulgarian women obtained by 3D
laser scanning with data obtained by classical cephalometry

Dimensions Author Method Value P

(mm) (mean/SD)

enj-eny Current study 3D laser scanner 33,59+2,74 >0,05
Yordanov, 2006 Direct cephalometry 33,043,2

EXI-eXr Current study 3D laser scanner 94,59+4,04 >0,05
Yordanov, 2006 Direct cephalometry 94,20+5,3

enr-eXr Current study 3D laser scanner 32,48+1,84 <0,001
Yordanov, 2006 Direct cephalometry 30,7+£2,0

Table 14 Comparison between the dimensions of the eye slit in Bulgarian men obtained by 3D
laser scanning with data obtained by classical cephalometry

Dimensions Author Method Value P

(mm) (mean/SD)

eni-eny Current study 3D laser scanner 34,1443,17 <0,05
Farkas,2005 Direct cephalometry 32,3+3,5

EX|-EXr Current study 3D laser scanner 98,85+5,00 <0,01
Farkas,2005 Direct cephalometry 94,7+5,8

enreXr Current study 3D laser scanner 34,44+2 .43 <0,001
Farkas,2005 Direct cephalometry 31,3£1,6

Table 15 Comparison between the dimensions of the eye slit in Bulgarian women obtained by 3D
laser scanning with data obtained by classical cephalometry

Dimensions Author Method Value P

(mm) (mean/SD)

en-eny Current study 3D laser scanner 33,59+2,74 <0,001
Farkas,2005 Direct cephalometry 29,7422

exj-eXy Current study 3D laser scanner 94,59+4,04 <0,05
Farkas,2005 Direct cephalometry 91,9+4,9

enr-eXr Current study 3D laser scanner 32,48+1,84 <0,001
Farkas,2005 Direct cephalometry 30,4+1,3

Results from the area of the eye slit are very close to those obtained by
Yordanov et al., (2006), regarding the inner and outer canthal width in both sexes,
while the values for the width of the eye slit are greater in the three-dimensional
laser examination scanning. The differences in values are, respectively, for the
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inner canthal width in men 0.26 mm and in women 0.59 mm; for outer canthal
width in males 0.25 mm and in females 0.39 mm; for the width of the eye slit in
males 2.84 mm and in females 1.78 mm. A statistically significant difference was
found in the width of the eye slit in both sexes.

Larger differences in the values with a statistically significant difference in
all three investigated indicators from the eye slit area were found when comparing
with the results obtained by Farkas et al. (2005).

4.10.3 Dimensions of the cheilion area

Table 16 Comparison of cheilion dimensions in Bulgarian men obtained by 3D laser scanning
with data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (mean/SD)
chi-chy Current study 3D laser scanner 50,86+3,50 <0,001
Yordanov, 2006 Direct cephalometry 54,7+3,6

Table 17 Comparison of cheilion dimensions in Bulgarian women obtained by 3D laser scanning
with data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (mean/SD)
chi-chy Current study 3D laser scanner 46,63+3,47 <0,001
Yordanov, 2006 Direct cephalometry 51,243,5

Table 18 Comparison of cheilion dimensions in Bulgarian men obtained by 3D laser scanning
with data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (median/IQR)
chi-chy Current study 3D laser scanner 50,86+3,50 >0,05
Farkas, 2005 Direct cephalometry 49,8+3.8

Table 19 Comparison of cheilion dimensions in Bulgarian women obtained by 3D laser scanning
with data obtained by classical cephalometry

Dimensions Author Method Value P
(mm)
chi-chy Current study 3D laser scanner 46,63+3,47 >0,05
Farkas, 2005 Direct cephalometry 46,2421
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The studied variable from the area of the cheilion in both sexes shows greater
values in classical direct cephalometry (Yordanov et al., 2006). Differences in
cheilion width were 3.84 mm in males and 4.57 mm in females in favor of the
control study, with statistical significance. The comparison with the results
obtained by Farkas et al. (2005) found small differences in cheilion width in both
males (1.06 mm) and females (0.43 mm) without statistical significance.

4.10.4 Dimensions from the nasal area

Table 20 Comparison of nasal dimensions in Bulgarian men obtained by 3D laser scanning with

data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (mean/SD)
ali-al; Current study 3D laser scanner 34,22+1,65 <0,01
Yordanov, 2006 Direct cephalometry 35,5£2,8
n-sn Current study 3D laser scanner 56,32+2,13 >0,05
Yordanov, 2006 Direct cephalometry 55,6+4,3
n-prn Current study 3D laser scanner 51,34+3,21 <0,001
Yordanov, 2006 Direct cephalometry 54,3+4,2
sn-prn Current study 3D laser scanner 19,09+1,82 <0,001
Yordanov, 2006 Direct cephalometry 16,2+3,1

Table 21 Comparison of nasal dimensions in Bulgarian women obtained by 3D laser scanning

with data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (mean/SD)
ali-aly Current study 3D laser scanner 30,33+1,78 <0,001
Yordanov, 2006 Direct cephalometry 32,2+2,6
n-sn Current study 3D laser scanner 54,86+3,17 <0,001
Yordanov, 2006 Direct cephalometry 52,0+4,1
n-prn Current study 3D laser scanner 49,93+4,33 >0,05
Yordanov, 2006 Direct cephalometry 50,6+4,0
sn-prn Current study 3D laser scanner 17,63+1,50 <0,001
Yordanov, 2006 Direct cephalometry 15,7+3,1
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Table 22 Comparison of nasal dimensions in Bulgarian men obtained by 3D laser scanning with
data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (mean/SD)
ali-al, Current study 3D laser scanner 34,224+1,65 <0,01
Farkas, 2005 Direct cephalometry 36,0+3,3
n-sn Current study 3D laser scanner 56,324+2.13 <0,01
Farkas, 2005 Direct cephalometry 54,0+3,8

Table 23 Comparison of nasal dimensions in Bulgarian women obtained by 3D laser scanning
with data obtained by classical cephalometry

Dimensions Author Method Value P
(mm) (mean/SD)
ali-al, Current study 3D laser scanner 30,33+1,78 <0,001
Farkas, 2005 Direct cephalometry 33,0+4,7
n-sn Current study 3D laser scanner 54,86+3,17 <0,001
Farkas, 2005 Direct cephalometry 52,1£3,2

The width and length of the nose have larger values in classical
cephalometry. For nasal height, the values are similar but larger in our laser
scanning study. Significantly greater values for the depth of the nose were obtained
in the three-dimensional study compared to the classical method. The difference in
the values of the width of the nose when compared with the studies of Yordanov et
al. (2006) and Farkas et al. (2005) for men are respectively - 1.28 mm and 1.78
mm and for women - 1.87 mm and 2.67 mm.; for the length of the nose, this
comparison shows the corresponding differences for men - 2.96 mm and for
women - 0.67 mm. Regarding the height of the nose, the differences are,
respectively, for men - 0.72 mm and 2.32 mm and for women - 2.86 mm and 2.76
mm.; for the depth of the nose in men - 2.89 mm and in women - 1.93 mm. No
statistically significant difference was found in male nasal height and female nasal
length between our study and Yordanov et al. (2006).

The comparative analysis of the results of the studies carried out by the two
different methods show that, in terms of average values of the individual indicators,
greater differences are present in the length and depth of the nose, the width of the
eye slit and the width of cheilion and are probably due to the differences in the
methodology of the two research. In direct cephalometry, the results obtained are
affected by the compression of soft tissues, as well as the removal of dimensions
from areas that require increased attention, e.g. the eye area, due to the risk of
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injury, while in computerized cephalometry the distribution of subcutaneous fat
shall be considered.

4.11 COMPARATIVE ANALYSIS OF THE OBTAINED RESULTS WITH DATA FROM
LITERATURE DERIVED THROUGH 3D CEPHALOMETRY

4.11.1 Dimensions of the area of the eye slit and the orbit

The orbit and eye slit area results were compared with three-dimensional
data from three studies conducted among Italian men and women aged 18 to 30
years (Sforza et al., 2009), Chinese men and women aged 18 to 35 years
(Jayarante et al., 2013b) and African Sudanese men and women aged between 18
and 30 years (Sforza et al., 2013). Three-dimensional images were obtained,
respectively, in the first study by a computerized electromagnetic digitizer, in the
second by the 3dMDface stereophotogrammetry system (3dMD, Atlanta GA, USA)
and in the third by a portable laser scanner (FastSCAN Cobra, Polhemus Inc,
Colchester, VT, USA).

Table 24 Comparison of the dimensions of the eye slit and orbit based on 3D data between the
present study and data in the literature

Variable Sex Bulgarian N Italian N P
mean/SD Sforza et al. 2009
mean/SD

eng-en; (mm) male 34,14+3,17 46 30,4+2,6 128 < 0,001
female 33,59+2.74 49 28,5+2,8 65 < 0,001
eXr-exi (mm) male 98,85+5,00 46 94,1+4,5 128 < 0,001
female 94,59+4.,04 49 90,243,8 65 < 0,001

exr-enry (mm) male 34,44+2 43 46 33,4425 128 <0,05
female 32,48+1,84 49 32,3+2,1 65 > 0,05

ex;-en; (mm) male 33,38+2.45 46 34,2425 128 >0,05
female 31,56+2.39 49 33,0+2,1 65 < 0,001

0Sr-0r (mm) male 32,70+2,93 46 34,2432 128 <0,01
female 31,44+2,38 49 32,7429 65 < 0,05

0s-or; (mm) male 32,75£2.91 46 34,0+3,6 128 <0,05
female 31,38+2,39 49 33,00+2,9 65 <0,01
Right orbit area (mm?)  male 605,64+75,46 46 1141,5+147,2 128 < 0,001
female 545,38+52,38 49 1055,2+116,3 65 < 0,001
Left orbit area (mm?) male 580,66+£78,33 46 1165,4+£156,8 128 < 0,001
female 521,77+64,24 49 1089,0+129,1 65 < 0,001
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Table 25 Comparison of the dimensions of the eye slit and orbit based on 3D data between the
present study and data in the literature

Variable Sex Bulgarian N Chinese N P
mean/SD Jayarante et al.
2013
mean/SD
enr-en; (mm) male 34,14+3,17 46 40,6144,91 51 < 0,001
female 33,59+2.74 49 38,27+2.61 52 < 0,001
eXr-eX; (mm) male 98,85+5,00 46 93,00+5,56 51 < 0,001
female 94,59+4,04 49 88,39+3,74 52 < 0,001
eXr-eny (mm) male 34,4442 43 46 27,64+1,67 51 < 0,001
female 32,48+1,84 49 26,04+1,83 52 < 0,001
ex;-en; (mm) male 33,38+2.45 46 27,07£1,74 51 < 0,001
female 31,56+2,39 49 25,37+1,43 52 < 0,001

Table 26 Comparison of the dimensions of the eye slit and orbit based on 3D data between the
present study and data in the literature

Variable Sex Bulgarian N Sudanese N P
mean/SD Sforza et al.
2013
mean/SD
enr-en; (mm) male 34,14+3,17 46 29,1+£2.5 68 < 0,001
female 33,59+2.74 49 28.843.5 74 < 0,001
exr-ex; (mm) male 98,85+5,00 46 111,5+£8.3 68 < 0,001
female 94,59+4,04 49 101,1+8,1 74 < 0,001
exr-enry (mm) male 34,44+2 43 46 48,0+4.3 68 < 0,001
female 32,48+1,84 49 41,4+5.7 74 < 0,001
exi-en; (mm) male 33,38+2.,45 46 43,3+6,3 68 < 0,001
female 31,56+2.39 49 37, 1£6,0 74 < 0,001
0sr-or (mm) male 32,70+£2.93 46 45,8447 68 < 0,001
female 31,44+2,38 49 43,5443 74 < 0,001
0S1-0r; (mm) male 32,75£2.91 46 442442 68 < 0,001
female 31,38+2.39 49 43,0+4.4 74 < 0,001

A statistically significant difference was found in the dimensions — eye slit
width, inner and outer canthal width, between the data of our study and those of
Italian, Chinese and Sudanese men and women. Only between Bulgarian and
Italian women in terms of the width of the right eye slit and between Bulgarian and
Italian men in terms of the width of the left eye slit is absent. Chinese males and
females have significantly larger inner canthal width, smaller outer canthal width,
smaller left and right eye slit widths. Italian men and women have a smaller inner
and outer canthal width compared to Bulgarians and a similar width of the eye slit.
Sudanese males and females have significantly smaller inner and larger outer
canthal widths and widths of the left and right eye slits. There is a statistically
significant difference in the entrance height of the orbit between Bulgarian men and
women and Italian and Sudanese men. We also found this when comparing the
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entrance area of the right and left orbits between our results and these of Italian
men and women. The area of the entrance to the orbit is larger in Italian men and
women, which correlates with the greater height of the orbit and close values for its
width.

4.11.2 Dimensions of the lip area and cheilion

We compared the results of the lip and cheilion with the three-dimensional
data from two studies in the literature. Sforza et al. (2010) studied 918 healthy
Italian men and women aged between 4 and 73 years. The age group of 18 to 30
years includes 126 men and 66 women. Data acquisition was performed using a
computerized electromagnetic digitizer (3 Draw, Polhemusins, Colchester, VT).
Jayarante et al. (2013a) studied 51 Chinese men and 52 Chinese women aged
between 18 and 35 years. Data collection was performed using the 3dMD face
stereophotogrammetry system (3dMD, Atlanta GA, USA).

Table 27 Comparison of cheilion and lip dimensions based on 3D data between the present study
and literature data

Variable Sex Bulgarian N Italian N P
mean/SD Sforza et al.
2010
mean/SD

che-chy (mm) male 50,86+3,50 46 51,843,8 126 >0,05
female 46,63+3,47 49 48,5+3,6 66 <0,01

cphe-cphi (mm) male 12,84+1,62 46 12,442,1 126 >0,05
female 11,60+1,58 49 10,7422 66 <0,05

sto-li (mm) male 10,55£1,76 46 8,8+3.0 126 <0,001
female 10,46+1,67 49 9,127 66 <0,01

sn-sl (mm) male 42,89+3,77 45 42,8+3,8 126 >0,05
female 39,60+3,81 45 39,8+3,6 66 >0,05

Table 28 Comparison of cheilion and lip dimensions based on 3D data between the present study
and literature data

Variable Sex Bulgarian N Chinese N P
mean/SD Jayarante et al.
2013
mean/SD

chy-ch; (mm) male 50,86+3,50 46 49,70+3,72 51 >0,05
female 46,63+3,47 49 45,18+3,52 52 <0,05

cphe-cph; (mm) male 12,84+1,62 46 12,80+1,83 51 >0,05
female 11,60+1,58 49 11,14+1,34 52 >0,05

sto-li (mm) male 10,55+1,76 46 10,98+1,59 51 >0,05
female 10,46+1,67 49 9,79+1,64 52 <0,05

sn-sto (mm) male 22,63+2,39 45 23,39+2,66 51 >0,05
female 21224246 45 21,50+1,97 52 >0,05
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In the dimensions of the cheilion and lips, a significant difference between
Italian and Bulgarian men was found in one parameter — the height of the vermilion
of the lower lip. Bulgarian men have a higher vermilion of the lower lip. Close
values and lack of statistically significant difference between Bulgarian and Italian
men is present for the width of the cheilion and philtrum and the total height of the
lips. In women, a statistically significant difference was found in the width of the
cheilion and philtrum and the height of the vermilion of the lower lip. Italian
women have a wider cheilion, a narrower width of the philtrum, and a smaller
height of the vermilion of the lower lip. There is no statistically significant
difference between them in total lip height. There is no statistically significant
difference between our results and those obtained in Chinese men in the width of
the cheilion and philtrum, the height of the vermilion of the lower lip, the total
height of the upper lip. Statistically significant differences with Chinese women
were found in the width of the cheilion and the height of the vermilion of the lower
lip. Chinese women have a narrower cheilion and a shorter vermilion of the lower
lip. There was no statistically significant difference in the width of the philtrum and
the total height of the upper lip.

4.11.3 Dimensions from the nasal area

We compared the nasal area results we obtained with the three-dimensional
data from two studies. Sforza et al. (2011) studied 859 healthy Italian men and
women aged between 4 and 73 years. The age group of 18 to 30 years includes 126
men and 66 women. Three-dimensional data acquisition was performed using a
computerized electromagnetic digitizer (3 Draw, Polhemusins, Colchester, VT).
Jayarante et al., (2014) studied 51 Chinese men and 52 Chinese women aged
between 18 and 35 years. The three-dimensional images were obtained using the
3dMD face stereophotogrammetry system (3dMD, Atlanta GA, USA).
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Table 29 Comparison of nasal dimensions based on three-dimensional data between the present
study and data in the literature

Variable Sex Bulgarian N Italian N P
mean /SD Sforza et al. 2011
mean/SD
alral; (mm) male 34,224+1,65 41 32,314+3,10 126 <0,001
female 30,33£1,78 44 28,90+3,30 66 <0,01
n-sn (mm) male 56,32+2,13 28 55,65+3,31 126 >0,05
female 54,86+3,17 38 51,17+3,57 66 <0,001
n-prn (mm) male 51,34+3,21 46 51,00+3,91 126 >0,05
female 49,93+4,33 49 46,46+3,99 66 <0,001
sn-prn (mm) male 19,09+1,82 45 19,17+2,15 126 >0,05
female 17,63£1,50 45 17,69+1,92 66 >0,05
Nasal volume male 8537,23+1247,61 33 4320,00+415,00 126 <0,001
(mm?) female 7641,48+1185,59 37 3600,00+334,00 66 <0,001

Table 30 Comparison of nasal dimensions based on three-dimensional data between the present
study and data in the literature

Variable Sex Bulgarians N Chinese N P
mean /SD Jayarante et

al. 2014

mean/SD
alral; (mm) male 34,22+1,65 41 37,83+2.90 51 <0,001
female 30,33+1,78 44 33,24+2.64 52 <0,001
n-sn (mm) male 56,32+2.13 28 53,05+3,88 51 <0,001
female 54,86+3,17 38 50,46+3,18 52 <0,001
n-prn (mm) male 51,3443,21 46 44,65+4,05 51 <0,001
female 49,93+4,33 49 42,5043,36 52 <0,001
sn-prn (mm) male 19,09+1,82 45 18,68+2,27 51 >0,05
female 17,63+1,50 45 17,74+1,82 52 >0,05

The comparative analysis of the measurements from the nose area with
Chinese men and women showed a statistically significant difference in the width,
height and length of the nose. There is no statistically significant difference in the
two populations for the depth of the nose in both sexes. A significant difference
with Italian men was found in width and volume of the nose, while in women in
width, height, length and volume. Bulgarian men have a wider nose than Italian
men, with a larger volume. They do not differ in height, length and depth of the
nose. Compared to Italian women, Bulgarian women have wider, higher and longer
noses, with a larger volume, and they do not differ in the depth of the nose. Chinese
men and women have wider, lower and shorter noses compared to Bulgarians, but
no difference in nose depth.

The comparison with the three-dimensional data confirmed the absence of
large deviations in the values of the various facial indicators obtained by us with
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those found in the Italian, Chinese and Sudanese men and women, with the most
statistically significant differences in both sexes being found in the eye slit and
orbital region and the least in cheilion and lip dimensions and showed relevant
interethnic and racial differences.

Chinese men and women have the largest inner canthal width. Widest eye slit
and greatest outer canthal width were found in Sudanese males and females. The
widest cheilion is present in Italian men and women. Chinese men and women have
the widest noses, Bulgarians have the highest, and Bulgarians and Italians men are
equally long. The depth of the nose has similar values in all three populations.

5. CONCLUSIONS

5.1 Males present significantly larger values of all facial dimensions than
females, with a very high level of statistically significant difference between them.

5.2 The linear and angular dimensions, area and volume of the nose are
greater in men, with the exception of the indicator — nasal convexity. A statistically
significant difference between the two sexes was found in the height, width, depth,
area, volume and the internal wing-shaped angle of the nose.

5.3 From the cheilion and lips area, all the studied dimensions have greater
values in men except for two linear (total height of the vermilion of the lips, height
of the vermilion of the upper lip) and two angular (mentolabial and nasolabial
angle) dimensions. We found a statistically significant difference between men and
women in the width of the cheilion and philtrum, the height of the upper and lower
lips and the total height of the lips, the area of the vermilion of the lower lips, the
volumes of the upper and lower lips and the total volume of the lips.

5.4 The linear dimensions of the eye slit area and the entrance area of the left
and right orbits are larger in men. A statistically significant difference was found in
the width of the eye slit, the outer canthal distance, the height and the entrance area
of the left and right orbits.

5.5 We found the greatest number of significant differences between the two
sexes in the linear (height and horizontal) dimensions of the face and orbit, and the
least in the dimensions of the cheilion and lips.

5.6 Rubrications characterize men with very high and wide faces, with a high
middle third of the face, in terms of lower facial height they are metriognath,
medium inner and wide outer canthal width, high and medium wide noses.

5.7 Women are presented with very high and medium wide faces, medium
high middle part of the face, in terms of lower facial height they are metriognath,
narrow inner and wide outer canthal width, medium high and medium wide noses.
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5.8 The comparison with data from the literature shows statistically
significant differences in the distribution according to individual rubrics in men in
terms of morphological facial height, zygomatic breadth and nose width, and in
women in terms of physiognomic upper and lower facial height and nasal breadth
indicators.

5.9 In terms of facial proportions, in our sample men with an average face
type mesoprosop, with an average upper face type, an average mesen face type
prevail, with high and narrow noses leptorrhine.

5.10 In terms of facial proportions, in our sample, women with long narrow
faces dominate leptoprosops, with medium type of upper face, medium type of
middle face mesen, in terms of nasal index they are leptorrhines and
hyperleptorrhine.

5.11 We found a statistically significant difference between men and women
in facial proportions for the morphological facial index and the nasal index.

5.12 Comparison with data from the literature on facial proportions shows
statistically significant differences in the nasal and south-frontal facial index in
both sexes and the morphological facial index in men.

5.13 Dimensions obtained by classical direct cephalometry show differences
related to anatomical features in the areas of measurement and methodology.

5.14 The comparative analysis with three-dimensional data from the
literature confirmed the close values of the various facial indicators with those
obtained by other authors and showed relevant interethnic and racial differences.

6. DISSERTATION CONTRIBUTIONS

6.1 Contributions of original character

6.1.1 For the first time in Bulgaria, an anthropometric study of the faces of
young Bulgarians was conducted using 3D laser scanning.

6.1.2 A large number of parameters from the nasal area, cheilion and lips, eye
slit and orbits are calculated, allowing detailed 3D anthropometric characterization of
the face.

- Area, volume, angles of the external nose were measured: nasal convexity,
internal wing-shaped angle, nasal apex angle

- Total height of lower and upper lip, area of vermilion of upper and lower lip,
the volume of upper and lower lip, the total volume of the lips, mentolabial and
nasolabial angle were measured.

- The area and height of the entrance of the left and right orbit were measured.
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6.1.3 Categorization of the studied persons was carried out according to the
rubrics of individual facial indicators obtained by three-dimensional laser scanning.
New data were found in the categories of three indicators in men — morphological
height of the face, width of the face and nose, and three indicators in women —
physiognomic upper and lower facial height and width of the nose.

6.1.4 With regard to facial indices, new data have been established for the
categorization of faces in the jugofrontal and nasal indices in both sexes and the
morphological facial index in men.

6.2 Contributions of a confirmatory nature

6.2.1 The presence of clearly expressed sexual dimorphism in the 3D facial
morphology of young Bulgarians has been confirmed.

6.2.2 Most of the data on linear dimensions of the face area in the Bulgarian
population, obtained by classical direct cephalometry, have been confirmed.

6.2.3 Data on facial proportions in the Bulgarian population obtained by
classical direct cephalometry have been confirmed.
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