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ABSTRACT

Soft tissue analysis has been proposed by manprsutls a reliable guide in treatment planning. Tlesgablishing
population norms is an important issue in orthodomteatment. The aim of this study was to deteentie mean
values of some of the soft tissue facial traitirémian subjecsts as determined by Bergman. Lategghalograms
of 120 Iranian subjects (60 males and 60 femaledjve age groups (n= 24) with well balanced facel amormal
occlusion were used.statistical analyses were dpneeans of unpaired student’s t-test and one W@y The
associations of variables with age and also withheather were assessed using Pearson’s correlato@fficient.
The norms valuesfor Iranian subjects differ frorosth of Bergman in upper and lower lip thicknestesal profile
angle and upper lip length (in males).sexual dinmism was determined in lower facial height, upppriéngth,
upper lip thickness and lower lip thickness. Alltloé variables were significantly correlated witbeaexcept for
facial profile angle. Iranian norms differ from tbe of other population which are usually used. €fane, when
planning a treatment for this population their omorms should be employed.
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INTRODUCTION

Taking soft tissue traits into account through astohg a complete facial examination, helps orthaidts attain
treatment outcomes which are optimal in terms ¢fi tbard and soft tissue harmonies. Facial attraotgs does not
necessarily accompany bite correction and even simeg occlusal treatment results in decreasedlfasthetics™
Accordingly, to plan a treatment which is capabfeimproving facial esthetics while moving towardchgsal
treatment, one should aims at normalizing the diewvia from what is considered to be estheticallgeptable. An
excellent face is differently described based dmieity and culture and normal values of faciaiteahould be
established specifically for each ethnic group.
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Soft tissue analysis has been proposed by manpmusis a reliable guide in treatment plannifig®Bergman has
also introduced several facial traits which haverbsaid to be important in conducting a successfatment™The

purposes of this study were to establish the nowahles of some of these traits for Iranian mald amale
possessing well balanced profile and normal ocofysand to evaluate age related changes in thésesva

MATERIALSAND METHODS

The sample for this study consisted of 120 lateegdhalograms of Iranian subjects in different agaigs whom
were judged to have well balanced face and norroelusion. These individuals were selected from rapda of
6150 students in the city of Isfahan in centerrahlbased on having well balanced profile, compdips, Class |
occlusion, normal overjet and overbite and minioraho crowding whom had not undergone orthodoméattment
before. The cephalograms of these subjects weriewetl from achieve of the Department of orthodmntit the
Isfahan University of Medical Sciences. All ceplgkims had been taken with head oriented in napgsition,
teeth in centric occlusion and lips in repose. Tephalograms were categorized based on thepateggsgroup in
five groups of 6-8, 8-10, 10-12, 12-14 and 14-1@rgeof age. Each group included 24 cephalograni® ohales
and 12 females. Lateral cephalograms of all subjeetre hand traced by one investigator on acetgerpover
view box and the tracing was further reviewed byeotauthors for accuracy. In this study two angalat six linear
measurements were made on each radiograph. Thendaksl for these measurements were identified based
Bergman's definitiol! and are depicted in Figure 1. The following meaments were made and compared
between groups.

Linear variables:

Lower facial height (LFH): The distance from subadagpoint (Sn) to soft tissue menton (Me

Upper lip length (ULL): The distance from subnag&@e) to stomium superious (5t

Upper lip thickness (ULT): Measurement from themiion border of upper lip (ULA) to the labial sade of
upper incisors.

Lower lip length (LLL): The distance from stomiumferious (S) to soft tissue menton (Me

Lower lip thickness (LLT): Measurement from the mdion border of lower lip (LLA) to the labial sua€e of lower
incisors.

Nasal projection (NP): Measured horizontally frdme subnasale (Sn) to the nasal tif).(P

Angular variables:

Facial profile angle (FPA): The inner angle formt®dconnecting soft tissue glabella’\Gubnasale (Sn) and soft
tissue pogonion (Pg

Naso labial angle (NLA): The angle formed by th&eieection of theupper lip anterior point (ULA) acdumella
(Col) at subnasale (Sn).

For each of the cephalometric parameters mean tamtlesd deviation were calculated. Independent kzmp
Student’s t-test was used to make comparison betwesles and females. To compare measurements betwee
different age groups ANOVA test was used. The ¢atian coefficient r (Pearson) was used to desadsociation
between measured variables and their age relatetyes:

[r] > 0.8 strong correlation
[r] = 0.4 — 0.8 moderate correlation
[r] < 0.4 weak correlation

The levels of statistical significance were deterxi as follows:
*= P < .05, * =P <.001, NS (not significant)P=> 0.05.

To assess reliability of measurements, 30 radidgrapere randomly selected and traced again by &hees
examiner who did the tracing for the first time.eTtifferences in landmark identification for lineand angular
measurements were within 0.83 mm and 0.91 degesgectively.

RESULTS

The results of this study showed that soft tissoens for Iranian subjects are somewhat differeamflBergman
norms (Table 1). Upper and lower lip thicknessesewarger than Bergman norms while facial profitegle, nasal
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projection and upper lip length in males were desed compared to Bergman norms. Of the eight =3t
variables, four showed significant differences tw males and females (Table 1). These variabtsdied lower
facial height, upper lip length, upper lip thickeesnd lower lip thickness which all were signifitgriarger in
males. Among different age groups four variabletuiding lower facial height, lower lip length, lowip thickness
and nasal projection were significantly differemlble 2). Proportions of vertical variables in tbeer face are
shown in Table 3. As can be seen from Table 4, mxoe FPA, other variables were significantly asated with
age. These associations were positive except fés Which was negatively associated to age.

DISCUSSION

The Angle paradigm has formed the basis of coneg¢ftamework and documentation since the estabkstirof
the specialty of orthodontics until recently. [14]3 paradigm placed great emphasis on the dentis @nd
cephalometric radiographs for diagnosis and treatnpéanning based on the assumption that harmonrémas
esthetic face automatically would follow a perfectlusion. [14] However, laterit became obvioud therd tissue
features did not reliably determine facial charasties. [15]Therefore, a paradigm shift has ocedrtoward soft
tissue paradigm whit diagnostic emphasis on th@cel examination of soft tissue which has revalnized the
treatment of dentofacial problems in twenty firshtury.

Different soft tissue analysis have been introdumgdany authors. [1- 13]Arnett and Bergman[2, S8thanalyzed
nineteen facial traits as facial keys to diagnesid treatment planning in orthodontics which Bergfhhhas later
developed a cephalometric soft tissue analysistbaseéhem. [1] In our study we used Bergman ansiysiich has
duplicated the facial traits analyzed clinically Agnett and Bergman in a lateral cephalometric fikad[1]

To normalize the facial traits and ending the treatt at an attractive face, first normal rangetheée traits should
be defined which are influenced by several facéon®ng them are ethnic and cultural origin, gendféerénce and
age.™ Therefore we evaluated eight of facial traits ®sggd by Bergman in Iranian subjects with well-beéal
face and normal occlusion to establish normal \&al&nce normal values of soft tissue traits cangke as a result
of growth, we defined norms for different age greup

The data showed that the mean for facial profilglan(FPA) in our sample was 163.4+ 4.8 which wa$ no
significantly different between males and femaled also among different age groups. FPA was natifgigntly
correlated with age. This angle determines the gmynalassification of the patient’s profile and tinean value of it
for a Class | profile was reported to be 168.7+ Me value of FPA in Iranian subjects seems to balemthan
that of whites. It can be explained by the fact tlhanian subjects predominantly have dolichocephatad form
with leptoprosopic facial type which consequentiyise more prominent glabella and tendency for baakwnd
downward rotation of the mandible which all of tadsad to a more acute FPA'The ticker upper lip in our
sample can also contributed in more forward locatdshasale point (Sn) and consequently smaller FRA.FPA
is the most important key to determine the needafteroposterior surgical correction and it hasnbesd that
values less than 165° or more than 175° are sliggextnecessity of surgery to correct the prob@Bergman has
stated that FPA remains constant in normal growerse subnasale and soft tissue pogonion are EEigedy
placed more forward as results of growtfthe constancy of FPA with age is in line with oimdfngs.

The norm value for the nasolabial angle in our damams 102+ 10.32 with insignificant differenceween males
and females and also among age groups. The nasotaigjle showed a weak negative association wighvagch
means that the value of nasolabial angle decregisiesncreasing age. Arnett et freported the value of 106.4+
7.7 for males and 103.5+ 6.8 for females as nomahles for this angle which are comparable with fonging.
Bergmaffound that the value of nasolabial angle remainedstant between the ages of 7 and 17 years.
Orthodontic or surgical procedures which alterah&eroposterior position or inclination of uppetesior teeth can
considerably affect this angf& ?*Based on the value of this angle clinician candfeaibout desirable movements.
When the angle is open and obtuse, retraction tefian teeth by either of orthodontic or surgicebgedures should

be avoided. On the other hand retraction of upptarior teeth or a surgical set back of maxilla barsuccessfully
done when an acute angle is presérit!

The mean value for lower facial height (LFH) in aample was 68.23+ 5.55 with a significant diffeemetween

males and females. Iranian males showed larger\wkidh can be explained by the general longer fatésnian
males compared to females who have wider and shiate.””LFH was positively correlated with age and this
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value showed significant difference among age gsoilipe average increase in the LFH was 2 mm betgemips

of 6-8, 8-10 and 10-12 and it remained constaninftbe group of 10-12 to 12-14, but it revealed amrage
increase of about 4mm from 68.6 mm in 12-14 gromp2.7 in 14-17 group. The average value of LFHbim
sample is within the normal range of 57- 74 sugekdty BergmanArnett and Bergman have stated that the
evaluation of lower one- third of face is of gre@aportance in diagnosis and treatment planriftgxcessive lower
facial height is suggestive of vertical maxillanycess or mandibular protrusion and decreased hefgbiver one
third is seen in subjects with vertical maxillagfidiency and deep bite cases. In the subjects exitessive facial
height, it is of utmost importance to control thetical dimension.

The normal lengths for upper lip (ULL) in our sampkere 21.73+ 2.61 for males and 20.45+ 2.46 forales
which revealed a significant difference betweenesand females. Despite the sexual dimorphism ik, Whe
normal value for lower lip length (LLL) was comphha between males and females (45.2+ 9.38 for mathes
44.67+ 4.08 for females). Comparing different ageugs, it was determined that the groups were fiogmitly
different from each other regarding the value oL while ULL did not show such a difference. Both.lUand
LLL were associated with age and a stronger astociavas seen for LLL which can be a reflectiontbé
cephalocaudal gradient of growth (parts which arther away from the brain tend to grow more anelr [than the
closer partsf?°ILLL and ULL of Iranian normal subjects in our samptas close to Bergman norms. The lengths of
lips are measured in a relaxed position. A shppeu lip can contribute in producing a gummy snaitel long lips
reduce the incisor show in rest position and alsong smile. It has been said that the ULL to LLiosld have a
1:2 ratio in rest position (the upper lip is ab&0€6 of the lower lip in length}*Relationship between ULL and
LLL in our sample revealed a similar proportionnirales (48.1%) and slightly less in females (45.78%@#as been
said that the upper lip and the lower lip shouldupy one third and two thirds of the lower facespectively!In
our sample the upper lip occupied a similar praparof lower face in both males and females (31.28% 30.41%
respectively), which were less than one third. Tdveer lip occupied about two thirds of lower facekoth sexes
(65.28% in males and 66.44% in females).

The thickness of both upper and lower lips was rd@teed to be more than Bergman norms. Iranian made®
thicker lips than females and despite the upperthip lower lip was significantly different in tikicess among the
age groups which again can be explained basedeocefshalocaudal gradient of growfiBergman has stated that
an upper lip thicker than 18 mm dose not retraetethe teeth are moved back but a thin lip (thithan 12 mm)
follows incisor retractionregarding thicker lips in Iranian subjects, exti@ttapproaches would less affect the
appearance of lips and the decision between eidracr non-extraction approach would be less chglleg in
borderline cases.

The nasal projection in Iranian males was 13.89328d for females 13.70+ 2.53 mm which these vahres

smaller than what provided by Bergm#tRacial differences and also a more forward positibaubnasale point
because of thicker upper lip can justify the diéfece. This value showed a strong correlation wijé and the

difference between age groups was significant tiggmasal projection. In a mature individual agnoser 20 mm

is defined as a large nose and a small nose itess¢han 14 mri 24,

Table 1. Comparison of Mean and SD Differences Between males and females

Variables Total Male Female
(n=60) (n=60)

Bergman Norms | Mean | SD Mean SD Mean SD | tvalue | Pvalue
FPA 168.7+4.. 163.4 | 4.6 | 16297 | 4.7C | 163.8¢ | 4.8¢ 1.06¢ | 0.28¢"
NLA 102+8 102 | 10.32] 10357 10.78 100.92 13J10 1.21®>.228"
LFH 57-74 68.23| 5.55| 69.24 6.00 6723 4.92 2.004 04T
ULL F:20.1+1.9 21.09 | 261| 21.73] 261 2045 246 2764  0.0Q7*

M:23.9+1.5
ULT 12+2 15.67| 1.88] 16.05  2.08 15.2p 1.8 2.269 20
LLL F:46.4+3.4 4477 | 4.36| 4520 9.38 4467 4.08 0.404 0'%g7

M:49.9+4.5
LLT 13+2 15.85 1.95 16.30 2.13 15.40 1.65 2559 10
NP 15.5+2.8 13.79 2.71 1389 290 13.70 253 0.386.701"

*=P < .05, *=P<.001, *** =P <.0001, Ns = rot significant

Regarding association of measured parameters géhitawas determined that all of them were coteglavith age
except for FPA. The strongest association was lgeldrio nasal projection which is a reflection ofvdavard and
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forward movement of nose as a result of groWffAmong vertical parameters, LFH showed strongesiciason
with age followed by LLL and ULL respectively. FPshowed a negative correlation with NLA and alsmaitive
association with LLL and NP. Every increase in LRfect ULL and LLL which this relation is reflecten the
positive associations of LFH with the other twotie variables. LFH was negatively correlated withA which
means with increase in LFH, NLA tends to decred@&msitive correlation of parameters which were el
associated with age needs no more explanation.

Table 2. Comparison of Mean and SD Differences Between age groups

variables 6-8 8-10 10-12 12-14 14-17
(n=24 (n=24 (n=24 (n=24 (n=24
Mean SD Mean SD Mean SD Mean SD Mean SD P value
FPA 162.95 4.04 164.70 2.98 164.04 5.44 161.20 0 5.864.08 4.75 0.093
NLA 105.70 | 12.56| 101.04 11.66 105.89 15,66 100.25199 98.31 8.54 0.10%
LFH 64.33 4.53 66.70 4,94 68.81 4.26 68.60 4,76 772 5.83 | 0.0001***
ULL 20.08 2.82 20.66 2.09 21.22 2.3D 2141 2|58 0@2] 2.93 0.090¢
ULT 15.3¢ 1.67 15.4¢ 1.84 15.1¢ 1.5¢ 15.87 | 2.1€ | 16.5¢ 1.9C 0.081"¢
LLL 41.37 2.5€ 41.8¢ 6.67 45.31 3.2¢ 44.7¢ 3.9¢ | 51.3¢ 11.1€ | 0.0001***
LLT 14.95 1.73 15.31 1.96 15.91 1.4/1 16.25 2[11 836, 2.02 0.006*
NP 11.37 1.66 12.39 1.84 13.6B 2.12 1460 1.46 114.92.52 0.001*

*=P < .05, *=P<.001, *** =P <.0001, Ns = rot significant

Table 3. Relationships between vertical measurementsin the lower face

Proportions Male Femalg
ULL/LFH 31.38% | 30.41¥

LLL/LFH 65.28% | 66.44%
ULL/LLL 48.1% | 45.78%

Fig 1. Reference pointsused in the present study

GI

Me’
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Table4. Linear correlation between the study variableswith each other and with age

variables| FPA NLA LFH ULL ULT LLL LLT NP Age
FPA - -0.284* | 0.11% | -0.128" | 0.085" | 0.220* | 0.047° | 0.192* | -0.037"
NLA - -0.227* | -0.012" | -0.218* | -0.167" | -0.214* | -0.293**| -0.185*
LFH - 0.674* | 0.324**| 0.485* | 0.467**| 0.465**| @78**
ULL - 0.165™ [ 0.164™ | 0.320** | 0.250** | 0.256**
ULT - 0.337* | 0.645* | 0.251* | 0.214*
LLL - - - - - 0.347* | 0.410** | 0.450**
LLT - - - - - 0.373* | 0.341**
NP - - 0.695**

*=P <.05,* =P <.001, ** =P <.0001, NS =not significant
CONCLUSION

Among the studied variables, the norm values fanian subjects are to some extent different fromgBan norms.
In comparison of sexes significant differencesfatsd in lower facial height, upper lip length, @ppip thickness
and lower lip thickness.

Comparing age groups significant differences atmdoin lower facial height, lower lip length, lowigp thickness
and nasal projection. All of the variables are Higantly associated with age except for facialfipeoangle which
remains constant with increasing age.

Acknowledgement
This study was done with the financial support @evchancellery of research of Shahid Sadoughi &sity of
Medical Sciences, Yazd, Iran. The authors wisthémk them for their support.

REFERENCES

[1] Bergman RT. Cephalometric soft tissue facial angalysm J Orthod Dentofacial Orthop. 1999; 116: 33-

[2] Arnett GW, Bergman RT. Facial keys to orthodontiagdosis and treatment planning. Part I. Am J Qttho
Dentofacial Orthop. 1993; 103: 299-312.

[3] Arnett GW, Bergman RT. Facial keys to orthodomtiagnosis and treatment planning. Part Il. Am hQut
Dentofacial Orthop. 1993; 103: 395-411.

[4] Holdaway RA. A soft tissue cephalometric analysisl its use in orthodontic treatment planning. Radm J
Orthod. 1983; 84: 1-28.

[5] Holdaway RA. A soft tissue cephalometric analysid &s use in orthodontic treatment planning. Parm J
Orthod. 1984; 85: 279-93.

[6] Burstone CJ. Lip posture and its significance @atment planning. Am J Orthod. 1967; 53: 262-84.

[7] Legan HL, Burstone CJ. Soft tissue cephalometradyais for orthognathic surgery. J Oral Surg. 1988);744-
51.

[8] Burstone CJ. The integumental profile. Am J OrtHi®68; 44: 1-25.

[9] Worms FW, Spiedel TM, Bevis RR, Waite DE. Postiresait stability and esthetics of orthognathic surger
Angle Orthod. 1980; 50: 251-73.

[L0]Wylie GA, Fish LC, Epker BN. Cephalometrics: a caripon of five analyses currently used in the doeis
of dentofacial deformities. Int J Adult Orthod GothSurg. 1987; 2: 15-36.

[11]Jacobson A. Planning for orthognathic surgeryoadcience? Int J Adult Orthod Orthog Surg. 199@%7-24.
[12]Park YC, Burstone CJ. Soft tissue profile: fallaoté hard tissue standards in treatment plannimg.JAOrthod
Dentofacial Orthop. 1986; 90: 52-62.

[13]Michiels LYF, Toume LPM. Nasion tree vertical: aopposed method for testing the clinical validity of
cephalometric measurements applied to a new ceplettlic reference line. Int J Adult Orthod Orthog&ul990;
5:43-52.

[L4]Ackerman JL. Orthodontics: art, science or trasgree?. Angle Orthod. 1974; 44: 243-250.

[15]Park YC, Burstone CJ. Soft tissue profile: thedeiks of hard tissue standards in treatment plgnfm J
Orthod. 1986; 90: 52-62

[16]Burstone CJ. The integumental profile. Am J Ortht@b8; 44: 1-25.

[17] Enlow DH. Facial growth."8ed. Philadelphia, W.B Saunders. 1990: 1-24.

154



SM Ali Tabatabaei et al Int J Med Res Health Sci. 2016, 5(4):149-155

[18]Arnett GW, Jelic JS, Kim J, Cummings DR, BeressWarley MD, et al. Soft tissue cephalometric anaysi
Diagnosis and treatment planning of dentofaciabdeity. Am J Orthod Dentofacial Orthop. 1999; 1289-53.
[19]Talass MF, Baker RC. Soft tissue profile changssiltimg from retraction of maxillary incisors. AmQkthod
Dentofacial Orthop. 1987; 91(5): 385-94.

[20]1Drobocky OB, Smith RJ. Changes in facial profileridg orthodontic treatment with extraction of fofinst
premolars. Am J Orthod Dentofacial Orthop. 19895%5220-30.

[21]Lo FD, Hunter WS. Changes in nasolabial angle edl& maxillary incisor retraction. Am J Orthod 829 82:
384-91.

[22]Farkas LG, Kolar JC. Anthropometrics and art in #gesthetics of women’s faces. Clin Plast Surg. 1987
14:599-615.

[23]Proffit WR. Concepts of growth and development. Bmoffit WR, Fields HW, Sarver DM, Ackerman JL.
Contemporary orthodontics"®d. St. Louis: Mosby; 2013.

[24]Lehman JA. Soft tissue manifestations of the jalisgnosis and treatment. Clin Plast Surg. 1987764:83.

155



