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CLINICAL STUDY
Human race as indicator of 3D planning of soft tissue of face
and multidisciplinary approach
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ABSTRACT

OBJECTIVE: The aim of this study was to determine the optimal parameters for 3D soft tissue planning for or-
tognatic treatment by gender and increases the effectiveness of multidisciplinary cooperation.

METHODS: Craniofacial parameters which were analysed: nose breadth (al-al), bi-entocanthion breadth (en-
en), bi-zygomatic breadth (zy-zy), bi-gonial breadth (go-go), total facial height (n-gn), mouth breadth (ch-ch),
morphologic face height (sn-gn), upper-lip height (Ls-Stm), lower-lip height (Stm-Li) and pupils — mid-face (right).
The statistically significant level was determined at p values < 0.05.

RESULTS: We have determined the optimal parameters of chosen proportions for men and women as the com-
mon goal for ortodontist and maxilofacial surgeon. The gender and age influenced the variability of following
parameters: bi-gonial breadth, total facial height and morphologic face height.

CONCLUSION: The soft tissue values for craniofacial parameters can be used to identify the surgical-orthodontic
goal for patient — europoid race. Due to the immigration and the mix of races it is necessary to take this fact
into account (Tab. 3, Fig. 1, Ref. 41). Text in PDF www.elis.sk.

KEY WORDS: multidisciplinary work, soft tissue, orthodontic, surgery, three-dimensional scan, face aesthetic,
human races.

Introduction craniofacial (21) and malocclusion (22-25) studies have been
conducted.

Morphometric measurements are widely used in diagnosis, Craniofacial anthropometry is very suitable for identification

follow-up and treatment of the diseases (1). and quantification of clinical features, treatment planning, moni-

Anthropometry provides an objective mean of assessing the
facial shape and can detect shape changes over time. Although the
term anthropometry covers measurement of any aspect of human
form, the term surface anthropometry is used in this paper to refer
to the measurement of the facial surface features (2).

The ideal or attractive face of one generation is different from Pupil

. . . midfacial
another and depends on large measure on racial, ethnic, national,
personal, as well as gender preferences to name a few of the im-
portant factors involved in the determination of beauty (3).

The quantitative assessment of the size and shape of the facial
soft tissue is widely used in several medical fields such as ortho-
dontics, maxillofacial and plastic surgery, and clinical genetics
for diagnosis, treatment planning, and postoperative assessment.
Several oral health (4-17), orthodontic (18), periodontosis (19, 20),
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Tab. 1. The mean values of craniofacial parameters in the PADA and the PA3DS according to gender and age (n = 100).

Study groups
Craniofacial parameters Variables PDAA P3DAS p
n x (SD) n x (SD)
Gender Male 31 3.75 (0.34) 19 3.58 (0.32) 0.083
al-al (cm) Female 34 3.24 (0.20) 16 3.33(0.29) 0.265
nose breadth Age [years] <24 58 3.48 (0.36) 18 3.46 (0.34) 0.817
>25 7 3.51(0.57) 17 3.47(0.33) 0.867
Gender Male 31 2.94 (0.23) 19 3.26 (0.44) 0.007
en-en ( cm) Female 34 2.74 (0.25) 16 3.27(0.37) 0.000
bi-entocanthion breadth Age [years] <24 58 2.86 (0.25) 18 3.46 (0.33) 0.000
>25 7 2.67 (0.34) 17 3.06 (0.39) 0.039
Gender Male 31 13.65 (0.68) 19 12.41 (0.90) 0.000
zy-zy (cm) Female 34 12.33 (0.76) 16 10.88 (2.97) 0.072
bi-zygomatic breadth Age [years] <24 58 13.01 (0.98) 18 11.46 (2.99) 0.045
>25 7 12.57 (0.91) 17 11.97 (0.93) 0.171
Gender Male 31 10.42 (0.21) 19 12.91 (0.61) 0.000
go-go (cm) Female 34 10.95 (0.59) 16 11.49 (0.64) 0.008
bi-gonial breadth Age [years] <24 58 10.71 (0.51) 18 12.16 (0.87) 0.000
>25 7 10.61 (0.65) 17 12.37 (1.04) 0.000
Gender Male 31 11.98 (0.40) 19 13.00 (0.51) 0.000
n-gn ( cm) Female 34 10.87 (0.62) 16 12.04 (0.51) 0.000
total facial height Age [years] <24 58 11.41 (0.73) 18 12.36 (0.74) 0.000
>25 7 11.33 (1.09) 17 12.78 (0.59) 0.012
Gender Male 31 5.43 (0.23) 19 5.34 (0.36) 0.358
ch-ch (cm) Female 34 4.79 (0.25) 16 4.75 (0.55) 0.776
mouth breadth A <24 58 5.09 (0.41) 18 5.04 (0.65) 0.758
ge [years]

>25 7 5.14 (0.33) 17 5.10 (0.42) 0.846
Gender Male 31 6.50 (0.32) 19 7.29 (0.66) 0.000
sn-gn ( cm) Female 34 5.68 (0.49) 16 6.45 (0.32) 0.000
morphologic face height <24 58 6.09 (0.57 18 6.81 (0.65 0.000
P ) Age [years] >25 7 5.94 50.78; 17 7.01 50.69; 0.011
Gender Male 31 0.83 (0.13) 19 0.44 (0.14) 0.256
Ls-Stm ( cm) Female 34 0.79 (0.18) 16 0.48 (0.16) 0.000
upper-lip height Age [years] <24 58 0.81 (0.16) 18 0.48 (0.17) 0.000
>25 7 0.85 (0.16) 17 0.43 (0.12) 0.000
Gender Male 31 1.02 (0.12) 19 1.06 (0.13) 0.256
Stm-Li ( cm) Female 34 1.10 (0.19) 16 0.98 (0.17) 0.047
lower-lip height Age [years] <24 58 1.07 (0.16) 18 0.99 (0.17) 0.095
>25 7 0.92 (0.18) 17 1.06 (0.13) 0.124
Gender Male 31 3.63 (0.08) 19 3.23(0.32) 0.000
Pupils-mid face (right) Female 34 3.39(0.34) 16 3.19(0.24) 0.021
(cm) Age [years] <24 58 3.52(0.28) 18 3.31(0.29) 0.012
>25 7 3.41 (0.26) 17 3.16 (0.27) 0.051

toring of operative outcomes, and assessment of long term change
(26). Although the role of conventional anthropometry has already
been well recognized by clinicians working with the maxillofacial
complex, the use of computerized anthropometry is more recent
and not widespread (27, 28). In the recent times, non-invasive 3D
scanning has become more popular and reliable method of analy-
sing craniofacial complex (29, 30).

The number of potential craniofacial measurements is almost
limitless. In clinical studies, you may feel limited by the avail-
ability of normal comparative data for your analysis of dysmor-
phology (31).

In past, Farkas determined the optimal proportions of the
face soft tissues. Due to the fact that this research passed nearly
50 years ago, we tried to verify the validity of this analysis. The
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aim of this study was to find the mean values of craniofacial pa-
rameters according to gender and age and determine the outcome
of cooperation of orthodontics and maxillofacial surgery. We are
aware of the migration of other races and possible variations in
optimal proportions depending on the main features of the races.

Material and methods

Ethical issues (including plagiarism, informed consent, mis-
conduct, data fabrication and/or falsification, double publication
and/or submission, redundancy, etc.) have been completely ob-
served by the authors.

The study sample was recruited from patients attending dental
surgeries in Bratislava, the data were collected from November
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Tab. 2. The mean, minimum and maximal values of craniofacial parameters according to gender and age (n = 100).
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2013 to February 2016. The selection criterion for patients’ inclu-
sion in the study was being over 18 years of age (without any on-
togenetic changes in face area) and their diagnosis (malocclusion).
The data was collected anonymously and a privacy of patients was
respected, participation in the study was voluntary.

The whole sample was divided into the two study groups
(PDAA and P3DAS) according to gender and age. The sample
consisted of 100 patients (50.0 % men, 50.0 % women) in age
between 18-32 years (the mean age 23.09+2.70 years). The ma-
jority of respondents were in the age less than 24 years (76.0 %).

In this paper the following craniofacial parameters were
analysed: nose breadth (al-al), bi-entocanthion breadth (en-en),
bi-zygomatic breadth (zy-zy), bi-gonial breadth (go-go), total
facial height (n-gn), mouth breadth (ch-ch), morphologic face
height (sn-gn), upper-lip height (Ls-Stm), lower-lip height (Stm-

Li) and pupils — mid-face (right) and the same were analysed by
Farkas.

Study groups were divided into the two subgroups. In the first
subgroup, patients were analysed by a directed anthropometry
(PDAA) (n= 65). In the second subgroup, patients were analysed
from 3D scan (P3DAS) (n = 35).

The study group, which was analysed by PDAA, was mea-
sured sitting on a chair and looking forward with a straight face.
The face was not covered by hair. The measuring tools were slid-
ing caliper and digital caliper.

The group with 3DCT scans was analysed in three vertical
planes. The defined anthropometric parameters were the base for
analyses according to which we circumscribe the measured lines,
which cover each part of the face (Fig. 1). We used the special
system — 3D Dimensional Imaging’s Standard DI3D. It works
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on the principle of passive stereophotogrammetry (DI3D capture
software) with four cameras. Distance from the patient’s scanner
was determined by displaying the faces of DI3D capture software.
The data were analysed by the statistical program SPSS. De-
scriptive statistics (percentages, averages, standard deviations,
median, minimum and maximal value) were used. A two-sample
t-test was applied to compare the mean value of craniofacial pa-
rameters ( cm) in subgroups according to gender and age. The
statistically significant level was determined as p values < 0.05.

Results

The differences between the PDAA and the P3DAS had a sig-
nificant effect on the evaluation of bi-entocanthion breadth (2.84
+ 0.26 cm vs 3.27 £ 0.41 cm; p = 0.000), bi-zygomatic breadth
(12.96 £0.97 cm vs 12.02 £ 0.91 cm; p = 0.000), bi-gonial breadth
(10.70£0.52 cm vs 12.26 £ 0.95 cm; p=0.000), total facial height
(11.40£0.77 cm vs 12.56 £ 0.70 cm; p = 0.000), morphologic face
height (6.07 = 0.59 cm vs 6.91 + 0.67 cm; p = 0.000), upper-lip
height (0.81 £ 0.16 cm vs 0.46 + 0.15 cm; p = 0.000), and pupils-
mid face (right) (3.51 £ 0.28 cm vs 3.24 + 0.29 cm; p = 0.000).

The mean values of craniofacial parameters in the PDAA and
the P3DAS are presented in the Table 1.

The differences in parameters bi-entocanthion breadth between
the PADA and the PA3DS according to gender (females: 2.74 +
0.25 cm vs 3.27 £ 0.37 cm; p = 0.000) and age (< 24 years: 2.86 +
0.25 cmvs 3.46 £ 0.33 cm; p=0.000) were statistically significant.

In the study groups, the variables gender and age influenced
the parameters bi-gonial breadth, total facial height and morpho-
logic face height.

Optimal craniofacial parameters in a europoid race population
are presented in the Table 2.

Males had a higher parameters than females with statistically
significant differences (nose breadth: males = 3.69 + 0.34 cm and
females = 3.26 £+ 0.23 c¢m; bi-entocanthion breadth: males = 3.06
+ 0.36 cm and females = 2.91 + 0.38 cm; bi-zygomatic breadth:
males=13.18 £0.97 cm and females = 12.08 + 0.81 cm; bi-gonial
breadth: males = 11.36 = 1.29 cm and females = 11.12 + 0.65 cm;
total facial height: males = 12.37 + 0.67 cm and females = 11.24
+ 0.80 cm; mouth breadth: males = 5.40 + 0.29 cm and females
=4.77+0.37 cm).

Some measurements, however, showed no difference between
gender, like upper-lip height: males = 0.69 + 0.23 cm and females
=0.69 £+ 0.23 cm; lower-lip height: males = 1.03 £ 0.13 cm and
females = 1.06 + 0.19 cm. The differences in the mean values ob-
tained were not statistically significant except according by age for
parameters nose breadth, bi-entocanthion breadth, lower-lip height.

Discussion

Currently we have two basic methods for the measurement of
the soft tissues on the face in three-dimensional direction — direct
and digital. The importance is given to the proportions of the soft
tissue before treatments and the evaluation of the soft tissue after
orthodontic-surgery treatments; so one of these methods should

434

be used (PDAA, P3DAS). Digital craniometry could save 3D
scans of the face soft tissues, so the specialists of maxillofacial
surgery, plastic surgery or other orthodontic have the possibility
to send this 3D scans.

Our measurements were based on the measurements by Far-
kas, which was conducted in humans of the europoid race. We
compared his measurements with our results (Tab. 3). Farkas con-
firmed the slightly enlarged lower third of the face. This param-
eter (sn-gn), according to Farkas was 7.2 cm for men and 6.6 cm
for women. These values were different from our measurements
(male = 6.69 cm, female = 6.10 cm) by 0.5 cm, but with insignifi-
cant deviation. Almost the same values were in the width of the
mouth (ch-ch) in men by Farkas (5.3 cm) and in our results (5.38
cm) and the height of the ruddiness of the lower lip (Stm-Li) in
men by Farkas (1.04 cm) and in our results (1.03 cm). Very little
discrepancy (0.1 cm) between our and Farkas ‘s measurement was
found in the measurement of ruddiness of the lip height of the lower
lip in women (Stm-Li), the amount of ruddiness of the upper lip
for men (Ls-Stm), facial height (n-gn), both men and women. A
slightly higher discrepancy (0.2 to 0.3 meters) with Farkas found
our study in assessing the width of the nose (al-al) in men and
women, the distance between the inside corner of the eye (en-
en) in women, the amount of ruddiness of the upper lip (Li-Stm)
and the width of the mouth (ch-ch) in women, and the distance
between the centre of pupil face in men and women. The biggest
difference between Farkas’s measurements and our measurements
divided into the groups of Caucasians respondents from Central
Europe were common in women in the measurement of the width
of the jaw (go-go), where the measurement value reached 11 cen-
timeters, as measured by Farkas (described 9.1 cm, representing
a discrepancy 1, 9 cm). In men, the situation was similar. Values
according to Farkas (9.7 cm) were different from our value (10.6
cm) with discrepancy 0.9 cm. A similar situation was encountered

Tab. 3. Comparison of our results with Farkas study.

Craniofacial parameters Gender  Median FARKAS  Difference
al-al (cm) Male 3.70 3.5(0.26) 0.2
nose breadth Female 3.30 3.1(0.19) 0.20
en-en (cm) Male 3.70 3.3(0.27) 0.40
bi-entocanthion breadth Female 3.05 3.2(0.24) 0.15
zy-zy (cm) Male 13.40 13.7 (0.43) 0.30
bi-zygomatic breadth Female 12.00 13.0 (0.53) 1.00
£0-go (cm) Male 10.60 9.7 (0.58) 0.9
bi-gonial breadth Female 11.00 9.1(0.59) 1.9
n-gn (cm) Male 12.20 12.1 (0.68) 0.1
total facial height Female 11.30 11.2(5.2) 0.1
ch-ch (cm) Male 5.38 5.3(0.33) 0.08
mouth breadth Female 4.80 5.0(3.2) 0.20
sn-gn (cm) Male 6.69 7.2 (0.6) 0.51
morphologic face height Female 6.10 6.6 (4.5) 0.50
Ls-Stm (cm) Male 0.75 0.89 (0.15) 0.14
upper-lip height Female 0.68 0.84 (0.13) 0.2
Stm-Li (cm) Male 1.03 1.04 (1.9) 0.01
lower-lip height Female 1.08 0.97 (0.13) 0.11
Pupily-mid face (right) Male 3.60 3.3(0.2) 0.30
(cm) Female 3.30 3.1(0.18) 0.20
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in measuring the width of the face (zy-zy) in women, where mea-

surement by Farkas (13 c¢cm) differed from our measurements (12

cm) with discrepancy 1 cm (32).

Many researchers deal with digital and direct craniometry.
Study by Weinberg et al (33) analysed these two methods by
measuring the defined distances of facial points with labelling the
points and without. They found that positioning the points before
measurements improve the accuracy of both methods (direct and
digital craniometry). Respectively, higher result of measurement’s
accuracy was confirmed by digital craniometry. On the other hand,
the difference was not significant (2 mm). Both methods are quite
accurate, but it depends on the labelling the craniometrical points
and thus the precision of the method depends on measurements
calibration.

This equivalence theory of direct and digital craniometry con-
firmed the study by Mollow (20). They found higher measurements
accuracy, when measuring individuals than when measuring more
examinants. No calibration of two and more examinants is leading
to measurements errors (34).

Winder et al (35) compared 20 linear measurements on the
live models (examinants) and by using the software. The mean
difference between direct and digital measurements was 0.62 mm
(maximum 1.43 mm and minimum 0.06 mm).

Higher values of nose breath (al-al) were observed in groups
of males (3.69 £ 0.34 cm) than in groups of females (3.26 = 0.23
cm). Studies by Kusugal et al (30) (Indian females: 3.23 + 0.28
cm and Malaysian females: 3.55 + 0.36 cm) confirmed differences
in parameters of nose breath. In our study, differences in values
al-al in the PDAA and the P3DAS were found. Our results were
confirmed in the Netherland study by Fourie et al (26).

A possible limitation of this study was the sample size and its
representativeness, which could pose problems in terms of gen-
eralizing the results.

Patients with facial asymmetry requiring orthodontic treat-
ments and/or orthognathic surgery are more focused on their ap-
pearance and may be more concerned about facial asymmetry (37).
One of the major reasons patients seek orthodontic treatment is
to improve their facial appearance (38, 39). Precise analysis and
diagnosis are important for orthodontic treatment planning and
require a high-quality (40).

At present, due to extensive migration of European population
we can be considered as a diverse mix of people of different origins.

The most important morphological ethnic differences are:

a) Morphological differences in the overall shape of the head — the
overall shape of the head is determined by ratio between height
and width. Relatively large overall shape of the head is typical
especially for residents of northern Asia (Mongols), American
Indians and eastern Asians. Long overall shape of the head is on
the contrary typical for central European populations, Northern
Europeans and African populations.

b) Morphological differences in the overall shape of the face — dis-
tinguishes between two extreme types of shapes: short and wide
face (euryprosopnic type) typical of Asians, Mongols, Indians,
Africans, and a long narrow face (leptoprosopnic type), which
is typical for Europeans Caucasian nations Tatars.

¢) Morphological differences in the shape of the nose — from an
evolutionary point of view, we attach great nose adaptations
to dry and cold air in Europe during the Ice Age or larger nose
to warm up better during the breathing. Very large and pro-
truding nose is typical for all of the European population. The
description of the European or Caucasian face morphology is
significant compared to the relatively flat and at least a protrud-
ing nose typical of the population of Central Africa and Asia.
The overall shape of the nose is evaluated according to the pro-
portion of length and width. Straight nose is in our, European
population, considered to be attractive and also in the past it
was a distinctive mark belonged to the ancient ideal of beauty.
Straight nose is quite common in males of Northern Euro-
pean populations. The Mediterranean region is predominantly
found with a nose gable — depth with the tip facing upwards in
women. Bridge of nose is usually wide; side walls are small
and pass smoothly in the face. The Europeans have relatively
long, narrow nose and significantly rises above the level of the
face. Both side walls converge at a sharp angle. Nostrils are el-
liptical with the long axis going antero-posterior. Asians have
the angle of the walls of nose obtuse and nostrils are round.
Broad nose of Africans is highly flattened and therefore nostrils
stored to cross. The noses of Asians and Africans are usually
short and wide.

d) The most significant internationals differences in shape of lips
are in the size of the outer red part of the lips. In the European
and Asian populations are developed relatively few in compari-
son with the African population.

e) Morphological differences in shapes of the eye slits: distinguish
four basic spindle-shaped and half spindle-shaped typical for
European populations. Almond and half almond shaped eyes
are typical for Asian population. The differences are also in the
total size of the eye slit. We recognize ocular slit narrow, me-
dium and wide. Outside North Asian populations occurs narrow
rather than in African populations (41).

Conclusion

The values of craniofacial parameters in our population can
be used for the comparison of subjects with malocclusions, indi-
cating areas of facial disharmony. After comparison with Farak s
study, we did not record almost any changes in the proportions of
the face. Limit on the use of our four results for the 3D planning
orthodontic —surgical treatment is the migration rate of the races.

References

1. Utkualp N, Ercan I. Anthropometric Measurements Usage in Medical
Sciences. Biomed Res Int 2015; 2015: 1-7.

2. Fourie Z, Damstra J, Gerrits PO, Ren Y. Accuracy and repeatability
of anthropometric facial measurements using cone beam computed tomog-
raphy. Cleft Palate Craniofac J 2011; 48 (5): 623-630.

3. Bazmi BA, Zahir S. A cross-sectional study of soft tissue facial morpho-
metry in children of West Bengal. Contemp Clin Dent 2013; 4 (1): 42—47.

435



Bratisl Med J 2017; 118 (7)
431-436

4. Silvay G, Zafirova Z, Desiderio D, Valauri D, Castillo J. Serious
problem of oral health and dental evaluation before surgery. Bratisl Lek
Listy 2016; 117 (3): 185-187.

5. Stefanovska E, Nakova M, Radojkova-Nikolovska V, Ristoska S.

Tooth-brushing intervention programme among children with mental hand-
icap. Bratisl Lek Listy 2010; 111 (5): 299-302.

6. Baradari AG, Khezri HD, Arabi S. Comparison of antibacterial effects
of oral rinses chlorhexidine and herbal mouth wash in patients admitted to
intensive care unit. Bratisl Lek Listy 2012; 113 (9): 556-560.

7. Kovac J, Kovac D. Neonatal teeth. Bratisl Lek Listy 2011; 112 (11):
648-650.

8. Beseda V, Miksa J. Dental caries of permanent molars in school children
in Slovakia. Bratisl Lek Listy 1952; 32 (11-12): 351-359.

9. Kisakol G. Dental amalgam implantation and thyroid autoimmunity.
Bratisl Lek Listy 2014; 115 (1): 22-24.

10. Cerny R. Mineralized dental enamel matrix proteins. Bratisl Lek Listy
2000; 101 (5): 288-293.

11. Gabor T, Kristin J, Satko I, Vasko J, Andrik P, Novotna L,
Kristinova A. Use of apatite ceramic in stomatological implants. Bratisl
Lek Listy 1985; 84 (3): 278-287.

12. Dibak O, Semjan M, Kotuliak V. Effect of vitamin D on experimental
fluorosis of teeth. Bratisl Lek Listy 1970; 53 (1): 37-47.

13. Macich P, Balazova G, Rippel A, Hluchan E. Fluorine balance in
children following increased fluorine intake. Bratisl Lek Listy 1967; 48
(2): 73-79.

14. Andrik P, Muncnerova Z. Effect of low contents of fluorides in drink-

ing water on the incidence of dental caries. Bratisl Lek Listy 1955; 35
(3): 154-162.

15. Miksa J. Dental caries in children in Kosice. Bratisl Lek Listy 1952;
32 (9-10): 543-546.

16. Miksa J. Dental caries in school children in Slovakia; statistical re-
view. Bratisl Lek Listy 1951; 31 (3-4): 264-272.

17. Muncnerova-Sunalova Z, Koval J. Comparative study on dental car-
ies in adolescents in eastern Slovakia. Bratisl Lek Listy 1951; 31 (11-12):
1115-1125.

18. Adrik P, Bachraty A, Slavikova O, Bachrata L, Beniacova H. Re-
sults of the orthodontic therapy in relation to the age of patients to the thera-
peutic methods (author’s transl). Bratisl Lek Listy 1975; 63 (6): 696—702.

19. Lezovic J. Therapy of periodontosis. Bratisl Lek Listy 1952; 32 (9—
10): 553-555.

20. Kostlan J. Therapeutic plan in conservative treatment of periodontosis.
Bratisl Lek Listy 1952; 32 (9-10): 557-563.

21. Cvicelova M, Karabova P, Fedeles J, Molnarova A. Orofacial clefts
and their influence on chosen anthropometric parameters of craniofacial
part children at the age of eight. Bratisl Lek Listy 2002; 103 (4-5): 152—-158.

22. Andrik P. Jaw orthopedics in Slowakia — development and prospect
(author’s transl). Bratisl Lek Listy 1982; 77 (2): 129-134.

23. Halmos J, Guban V, Ambrus J. Surgical therapy of malocclusion
(author’s transl). Bratisl Lek Listy 1977; 68 (3): 325-329.

24. Rakosi T. Dental survey in nurseries and considerations on origin and
causes of malocclusion. Bratisl Lek Listy 1954; 34 (5): 511-517.

436

25. Ruzicka A. Consideration on articulation as a factor in orthodontic
anomalies with special reference to prevention of periodontal diseases.
Bratisl Lek Listy 1952; 32 (9—10): 535-541.

26. Fourie Z, Damstra J, Gerrits PO, Ren Y. Evaluation of anthropo-
metric accuracy and reliability using different three-dimensional scanning
systems. Forensic Sci Int 2011; 207: 127-134.

27. Sforza C, Dellavia C, Dolci C, Donetti E, Ferrario VF. A quanti-
tative three-dimensional assessment of abnormal variations in the facial
soft tissues of individuals with Down syndrome. Cleft Palate Craniofac J
2005; 42 (4): 410-416.

28. Calignano F, Vezzetti E. A morphological methodology for three-
dimensional human face soft-tissue landmarks extraction: a preliminary
study. Aesthetic Plast Surg 2011; 35 (3): 289-302.

29. Othman SA, Ahmad R, Asi SM, Ismail NH, Rahman ZA. Three-
dimalessional quantitative evaluation of facial morphology in adults with
unilateral cleft lip and palate, and patients without clefts. Br J Oral Maxil-
lofac Surg 2014; 52 (3): 208-213.

30. Kusugal P, Ruttonji Z, Gowda R, Rajpurohit L, Lad P, Ritu. Three-
dimensional facial analyses of Indian and Malaysian women. Contemp
Clin Dent 2015; 6 (3): 332-336.

31. Kolar JC, Salter ME (Eds). Craniofacial Anthropometry: practical
measurements of the head and the face for clinical, surgical and research
use. Illinois: Springfield Press, 1997: 1-350.

32. Proffit WR, Fields HW, Sarver DM. et al. Contemporary orthodon-
tics. 5. vyd. Missouri: Elsevier Mosby, 2013, 754 p.

33. Weinberg SM, Scott NM, Neiswanger K, Brandon CA, Marazita
ML. Digital three-dimensional photogrammetry: evaluation of anthro-
pometric precision and accuracy using a Genex 3D camera system. Cleft
Palate Craniofac J 2004; 41 (5): 507-518.

34. Mollow N. Intra-and Inter Examiner Reliability and Inter-Method Com-
parison in Physical Anthropometry and Photogrammetry. Master’s Theses.
Wisconsin: Marquette University, 2009: 1-75.

35. Winder RJ, Darvann TA, McKnight W, Magee JD, Ramsay-Baggs
P. Technical validation of the Di3D stereophotogrammetry surface imaging
system. Br J Oral Maxillofac Surg 2008; 46 (1): 33-37.

36. Farkas LG, Deutsch CK. Anthropometric determination of cranio-
facial morphology. Am J Med Genet 1996; 65 (1): 1-4.

37. Choi SH, Kim JS, Kim CS, Hwang CJ. The influence of age on
lip-line cant in adults: a cross-sectional study. Korean J Orthod 2016; 46
(2): 81-86.

38. Holdaway RA. A soft tissue cephalometric analysis and its use in orth-
odontic treatments planning, Part II. Am J Orthod 1984; 85 (4): 279-293.

39. Konstantonis D. The impact of extraction vs nonextraction treatment
on soft tissue changes in Class I borderline malocclusions. Angle Orthod
2012; 82 (2): 209-217.

40. Kim MG, Lee JW, Cha KS, Chung DH, Lee SM. Three-dimensional
symmetry and parallelism of the skeletal and soft-tissue poria in patients
with facial asymmetry. Korean J Orthod 2014; 44 (2): 62-68.

41. Blazek V, Trnka R, Havli¢ek J, Lindova J, Kotréova A, Pivoiikova
V, Blazek V. Lidsky obli¢ej. Vnimani tvare z pohledu kognitivnich, behav-
ioralnich a socialnich véd. Praha: Karolinum, 2009, 290 p.

Received March 1, 2017.
Accepted March 27, 2017.



