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Referans diizlemlerinin giivenilirliginin belirlenmesi

Determination of reliability of reference lines

GiRis

iki 2 boyutlu fotogrametrik olciimler yu-
musak dokunun degerlendirmesinde basit,
hizli, noninvaziv, ucuz, tekrarlanabilir, az za-
man ve az ekipman gerektiren bir metoddur
(1). Literattirde, standardize edilmis kosullar-
da ve birebir boyutta elde edilen 2 boyutlu
fotograflar tzerinde bir ¢ok yumusak doku
degerlendirmesi yapilmistir. Ancak bu deger-
lendirmelerin ¢ogu irksal 6zelliklerin tanim-
lanmasi, kiyaslanmasi, cinsiyetler arasi farkli-
liklarin degerlendirmesi ve tedavi ile elde
edilen degisikliklerin belirlenmesi ile ilgilidir
(2-9). Buna karsin fotogrametrik degerlendir-
mede kullanilan referans diizlemlerinin giive-
nirliliginin saptanmasi ile ilgili bir calisma ya-
pilmamistir. Yayinlanan arastirmalar arasinda
sadece bir calisma fasiyal asimetri degerlen-
dirilmesinde kullanilan referans diizlemleri-
nin glvenilirligini rapor etmistir (10). Fasiyal
asimetrinin degerlendirilmesi ile ilgili diger
calismalar kraniyofasiyal kompleksteki bazi
noktalarin boyutsal stabilitesini degerlendir-
mis ve kranyuma vyaklastikga asimetrinin
azaldigini, boyutsal stabilitenin arttigini bul-
muslardir (11,12).

Bu calismadaki amacimiz kadinlarin stan-
dardize 2 boyutlu ekstraoral fotograflar tize-
rinde yapilan dlctimlerden siklikla kullanilan
5 farkh referans dizleminden en givenilir
olanlari belirlemektir. Bu referans diizlemleri
sirastyla frontalden Ex-Ex (sag exocanthion-
sol exocanthion), P-P (sag pupilin orta nokta-
si-sol pupilin orta noktasi), En-En (sag endo-
canthion-sol endocanthion) ile lateralden T-
Ex (tragus-exocanthion), Sa-Sba (superaurale-
subaurale) dir.

BIREYLER ve YONTEM

Calismaya yagslari ortalama 23,25+2,64 yil
olan 35 saglikli bayan dahil edildi. Bireylerin
hicbirinde daha 6nceden gecirilmis bir trav-
ma hikayesi, kraniyofasiyal anomali ya da fa-
siyal asimetri hikayesi yoktu. Tim bireylere
calismanin amaci ve prosediri sozli olarak
anlatildi; gonillu olan bireylerden aydinlatil-
mis onam alindi.

Yumusak doku degerlendirmesi icin hem
lateralden hem de frontalden her bireyin yi-
zu Gzerinde direkt ve fotograflari tizerinde in-
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INTRODUCTION

Two-dimensional photogrammetry is a ba-
sic, non-invasive, cost effective and quick
method that requires minimal time and equ-
ipment in the assessment of soft tissues (1). In
the literature, many studies have attempted to
asses soft tissue on 2-dimensional life-sized
photographs with a standardized method.
However, most of these studies are related to
the assessment or comparison of racial cha-
racteristics, differences between genders and
treatment changes (2-9). Researchers did not
attempt to study the reliability of references
lines for photogrammetric assessment.
Among published studies, only one study re-
ported the reliability of reference lines for fa-
cial asymmetry assessment (10). Some other
studies related to facial asymmetry assess-
ment concluded the dimensional stability of
some landmarks in craniofacial complex and
found less asymmetry and greater dimensi-
onal stability as the landmark come to closer
to the cranium (11,12).

The aim of our study is to determine the
most reliable reference lines among five dif-
ferent reference lines used for photogram-
metric assessment obtained from women’ s 2-
dimensional extraoral photographs. These re-
ference lines are Ex-Ex (exochantion-exoc-
hantion), En-En (endochantion-endochanti-
on), P-P (midpoint of right pupil- midpoint of
left pupil) on the frontal view and T-Ex (tra-
gus-exochantion), Sa-Sha (superaurale-suba-
urale) on the lateral view.

SUBJECTS and METHODS

Thirty five healthy females with a mean
age of 23.25x+2.64 years were examined in
this study. All subjects had facial symmetry,
no history of trauma and no craniofacial ano-
maly. The subjects were previously informed
about the procedures and signed informed
consent.

Direct measurements on each subject’s fa-
ce and indirect measurements on each sub-
ject’s photograph were made on the lateral
and frontal views for soft tissue assessment.
Direct measurements were made with a com-
pass (Sylvac, Flower, OPTO-RS232 SIMP-
LEX/DUPLEX, Sweden) in centric relation, re-
laxed lip posture (13), natural head orientati-
on (14) and sitting position. Eight frontal and

o
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Sekil 1. Lateralden 6l¢tilen
yumusak doku parametreleri.
T-Ex (tragus-exocanthion)
tragus-exocanthion mesafesi,
Sa-Sba (superaurale-
subaurale) kulak uzunlugu,
Tri-N (trichion-nasion) {ist
fasiyal ticlii, N-Sn (nasion-
subnasale) burun yiiksekligi
ya da orta fasiyal ticlii ,N-Prn
(nasion-pronasale) nazal
kopri uzunlugu, Prn-Sn
(pronasale-subnasale) burun
ucu protruzyonu, Sn-Sto
(subnasale-stomion) iist
dudak ytiksekligi, Sn-Me
(subnasale-menton) alt fasiyal

tgli.

Figure 1. Soft tissue
parameters measured in the
lateral view. T-Ex (tragus-
exocanthion) tragus-
exocanthion distance, Sa-Sba
(superaurale-subaurale) ear
length , Tri-N (trichion-nasion)
superior facial third, N-Sn
(nasion-subnasale) nose
height or middle facial third
,N-Prn (nasion-pronasale)
nasal brdige length , Prn-Sn
(pronasale-subnasale) nasal
tip protrusion, Sn-Sto
(subnasale-stomion) upper lip
height, Sn-Me (subnasale-

menton) inferior facial third.
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direkt olctimler yapildi. Direkt 6l¢timler, dis-
ler okluzyonda, dudaklar istrirahat konumun-
da (13) iken dogal bas oryantasyonunda (14);
oturur pozisyonda dijital bir kompas (Sylvac,
Flower, OPTO-RS232 SIMPLEX/DUPLEX, s-
veq) ile bireylerin yiizi tizerinde yapildi. Di-
rekt olarak lateralden 8 ve frontalden 8 mesa-
fe olciildi. Olciilen parametreler Sekil 1 ve 2’
de gosterilmistir. indirekt 6lciim ise standart
kosullarda ayni magnifikasyonda alinan fo-
tograflar tizerinde yapildi. Fotograf cekimi si-
rasinda bireylerin zeminde isaretlenen bir
gizgi lUzerinde durmasi saglandi. Fotografik
diizenek bireylerden 60 cm uzakta duran fo-
tograf makinesi (Nicon Coolpix L1, 6.2 Me-
gapixels, 5x zoom) ve tripoddan olusmakta
idi. Tripod ytksekligi hastanin boyuna gore
lenslerin optik aksi horizontal pozisyonda
olacak sekilde ayarlandi. Fotograf cekimi di-
rekt metodda oldugu gibi dogal bas oryantas-
yonunda (14), birey ayakta dururken, dudak-
lar istirahat konumunda (13) ve disler okluz-
yonda iken yapildi. Fotografik kayitlar bilgi-
sayar ortamina aktarildi ve Windows Image
Tool version 3.0 (UTHSCSA, San Antonio, Te-
xas USA) programi kullanilarak analiz edildi.
Direkt metodda kullanilan parametreler fo-

o

eight lateral measurements were measured
directly. The parameters measured are shown
in Figures 1 and 2. Indirect measurements
were done on photographs taken in standar-
dized procedure with the same magnificati-
on. The subject stood on a line marked on
the floor during the recording. The photog-
raphic set-up consisted of a tripod supporting
a digital camera (Nicon Coolpix L1, 6.2 Me-
gapixels, 5x zoom) 60 cm far from the sub-
ject. Adjustment of the tripod height allowed
the optical axis of the lens to be maintained
in a horizontal position during the recording
and this was adapted to each subject’s body
height. Photographs were taken in natural he-
ad orientation (14), standing position, relaxed
lip posture (13) and centric relation as in the
direct method. The photographic records we-
re transferred to the computer and analysed
with the software for Windows, Image Tool
version 3.0 (UTHSCSA, San Antonio, Texas
USA). The parameters used in direct method
were measured on photographic records
using three reference lines on the frontal view
(Ex-Ex, En-En, P-P) and two reference lines on
the lateral view (T-Ex, Sa-Sba). Each measure-
ment was repeated three times with different
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tograf tizerinde frontalden 3 (Ex-Ex, En-En, P-
P) ve lateralden 2 referans diizlemi (T-Ex,Sa-
Sba) kullanilarak olctldi. Her parametrenin
olctimu farkli zaman araliklarinda 3 kez ya-
pildi ve 6lciimlerin ortalamasi alindi. Ug 6l-
¢lim igin arastirmacinin givenirliligi, guveni-
lirlik katsayisina gore % 97,3-99,9 arasinda
bulundu. Magnifikasyon hatasi referans diiz-
lemleri kullanilarak basit bir oranlama ile he-
saplandi: X=AxB/C, bu oranlamada A hasta-
nin ytzi Gzerinde direkt olciilen referans
diizlemi mesafesi, B hastanin fotografi lize-
rinde oOlcilen herhangi bir parametre ve C
hastanin fotografi tizerinde 6lctlen ayni refe-
rans diizlemi mesafesidir. Bu oranlama kulla-
nilarak her parametre icin referans diizlemle-
rine gore frontalden 3, lateralden 2 farkli de-
ger elde edildi. Bu degerler repeated measu-
re ANOVA ile test edilip, hastalardan elde
edilen degerlerle kiyaslandi.

BULGULAR

Lateralden yapilan o6lgtimler icin Sa-Sha
(kulak) diizlemine gore elde edilen degerlerin
gercek degerlerden istatistiksel olarak anlam-
[i farkhilik gosterdigi tespit edildi (p<0,05). T-
Ex dizlemine gore elde edilen degerler, iki
parametre icin (Tri-N, Sn-Sto) gercek deger-
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time intervals and the mean values of these
three measurements were used. Intra-investi-
gator reliability was 97.3-99.9% according to
intra-class correlation coefficient. Magnifica-
tion error was calculated from a basic pro-
portion using reference lines: X=AxB/C, whe-
re A is the selected reference plane distance
measured on subject’ s face, B is any parame-
ter measured on subject’ s extraoral photog-
raph and C is the same reference plane dis-
tance measured on subject’ s extraoral pho-
tograph. Three different values on the frontal
and two different values on the lateral view
were obtained for each parameter according
to the reference lines using this porportion.
These values were tested with repeated me-
asure ANOVA and compared with the real
values obtained from the patients.

RESULTS

For lateral measurements, it was found
that the values according to Sa-Sba reference
line were statistically different from the valu-
es measured directly on subjects’ face
(p<0.05). The values according to T-Ex refe-
rence line were not statistically different from
the values measured directly on subjects’ fa-
ce for two parameters (Tri-N, Sn-Sto) (p>0.05)
and were statistically different for the rema-

o

Sekil 2. Frontalden 6lgiilen
yumusak doku parametreleri.
Ex-Ex (sag exocanthion-sol
exocanthion) biokiiler
genislik, En-En (sag
endocanthion-sol
endocanthion) interkantal
genislik , P-P (sag pupil orta
noktasi-sol pupil orta noktasi)
pupliller aras1 genislik, Al-Al
(sag alare-sol alare) alar
genislik, Ch-Ch (sag cheilion-
sol cehilion) ag1z genisligi,
Go-Go (sag gonion-sol
gonion) gonial genislik, Sn-Sto
(subnasale-stomion) iist

dudak ytiksekligi.

Figure 2. Soft tissue facial
parameters measured in the
frontal view. Ex-Ex (right
exocanthion-left exocanthion)
bioculer width, En-En (right
endocanthion-left
endocanthion) intercanthal
width, P-P (midpoint of right
pupil-midpoint of left pupil)
interpupillary width, Al-Al
(right alare-left alare) alar
width, Ch-Ch (right cheilion-
left cehilion) mouth width,
Go-Go (right gonion-left
gonion) gonial width, Sn-Sto
(subnasale-stomion) upper lip
height.
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indirekt yontemle 6lgtilen

yumusak doku parametreleri.

Table I. Soft tissue parameters
measured with direct and
indirect methods on the lateral

view.
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Direkt 6lgiim

(EZiZEZIz) (Direct T-Ex Sa-Sba P
measurement)
Tri-N 59,18+1,12 58,93+1,17  54,83+1,07 _
N-Sn 53,0340,7 49,94+0,68  46,63+0,77 L,
N-Prn 44,96+0,67 41,97£0,48  39,08+0,53 L,
Prn-Sn 19,52+0,21 19,17+£0,23  17,87+0,27 L,
Sn-Sto 20,45+0,28 20,35+0,32 19+0,33 _
Sn-Me 65,62+0,61 64,28+0,63  59,85+0,63 ,

Direkt 6l¢iim (Direct measurement) — T-Ex referans diizlemi (T-Ex reference line):

Direkt 6l¢tim (Direct measurement) - Sa-Sba referans diizlemi (Sa-Sba reference line):

p<0.05

lerden farksiz iken (p>0,05) geri kalan dort
parametre icin (N-Sn, N-Prn, Prn-Sn,Sn-Me)
gercek degerlerden istatistiksel olarak farkli
idi (p<0,05) (Tablo I).

Frontalden yapilan ol¢timlerde tim para-
metreler icin Ex-Ex, En-En ve P-P diizlemine
gore elde edilen degerler gercek degerlerden
istatistiksel olarak farkliydi (p<0,05) (Tablo II).

Referans diizlemlerine gore elde edilen
degerler birkac parametre disinda gergek de-
gerlerden istatistiksel olarak farkli olsa da
farkliliklar oldukga kiicukta. Lateralden, T-Ex
ve Sa-Sha diizlemine gore elde edilen deger-
ler gercek degerlere sirasiyla % 67.8-94 ve
%64.9-90.8 oraninda yakindi. Forntalden,
Ex-Ex, En-En ve P-P diizlemine gore elde edi-
len degerler gercek degerlere sirasiyla %
77.8-95.8, % 77.2-94.9 ve % 65.5-88.7 ora-
ninda yakindi. Dolayisiyla en giivenilir refe-
rans dizlemi lateralden T-Ex ve frontalden
Ex-Ex idi.

TARTISMA

insan yiizii ile ilgili olciimler ilk defa eski
Yunanllar tarafindan yapilmis ve bu 6l¢tim-
lerin 6nemi 1960’ I yillardan bu yana gide-
rek artmistir (15,16). Yumusak doku deger-
lendirmesi klasik olarak lateral sefalometrik

o

ining four parameters (N-Sn, N-Prn, Prn-Sn,
Sn-Me) (p<0.05) (Table I).

For frontal measurements, the values ac-
cording to Ex-Ex, En-En and P-P lines were
statistically different from the values measu-
red directly on subjects’ face for all parame-
ters (p<0.05) (Table ).

Although the values according to the refe-
rences lines were statistically different from
the direct measured ones except a few, it was
found that the differences were mostly small.
On the lateral, the values according to T-Ex
and Sa-Sbha lines were close to the direct me-
asured ones with the amount of 67.8-94 %
and 64.9-90.8 %, respectively. On the fron-
tal, the values according to Ex-Ex, En-En and
P-P lines were close to the direct measured
ones with the amount of 77.8-95.8 %, 77.2-
94.9% and 65.5-88.7 %, respectively. So, the
most reliable reference lines were T-Ex on the
lateral and Ex-Ex on the frontal.

DISCUSSION

The first assessment of human face was
performed by ancient Greeks and soft tissue
assessments have received greater emphasis
since 1960s (15,16). Quantitative assess-
ment of soft tissue has been performed by
using lateral cephalometric radiographs clas-

Tiirk Ortodonti Dergisi 2008,21:206-214
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Parametre DlrekF Olgtim I?X_EX. En-En diizlemi ,,P_P .
(Parameter) (Direct diizlemi (En-En line) diizlemi P
aramete measurement) (Ex-Ex line) ) © (P-P line)
Al-Al 33,97+0,33 35,62+0,39 35,53+0,39 28,93+0,34  , ,
Ch-Ch 48,27+0,56 50,11+0,58 49,93+0,61 40,8+0,54 s
Go-Go 118,1+1,0 111,96+1,08 111,61+1,09 91,24+1,04  , ,
Sn-Sto 19,940,28 21,46+0,31 21,4+0,3 17,49+0,29 .

Direkt 6l¢iim (Direct measurement) —Ex-Ex referans diizlemi (Ex-Ex reference line): x

Direkt 6l¢im (Direct measurement) —En-En referans diizlemi (En-En reference line): _

Direkt dl¢tim (Direct measurement) —P-P referans diizlemi (P-P reference line): _

p<0.05

radyograflar kullanilarak yapilmaktadir. An-
cak 2 boyutlu radyograflarla frontalden yu-
musak dokunun degerlendirilmesi miimkiin
degildir. Yumusak dokunun frontalden deger-
lendirilmesi icin literatiirde antropometri (17-
21), 2 ya da 3 boyutlu fotogrametri (2-
8,10,22-26) ve 3 boyutlu goriintileme tek-
nikleri (27,28) gibi farkh metodlar kullanil-
mistir. 3 boyutlu metodlar pahali oldugundan
ve ozel bir ekipman gerektirdiginden bu ca-
lismada 2 boyutlu fotogrametrik metod tercih
edilmistir (28,29). 2 boyutlu fotograflar orto-
dontik tedavinin baslangicinda, sonunda ya
da herhangi bir ara asamasinda alinan rutin
diagnostik kayitlardir (30). Graber (31) orto-
dontik tedavinin rutin bir parcasi olarak fo-
tograf kullanmanin 6neminden bahsetmis ve
fasiyal fotograflarin 6zel diagnostik araclar
oldugunu belirtmistir.

Fotogrametrinin yararl bir teknik oldugu
ancak dikkatlice kullanilmasi gerektigi belir-
tilmistir (32,33). Zhang ve ark. (22) fotogra-
metrik metodun en az sefalometri kadar gu-
venilir oldugunu ve epidemiyolojik calisma-
larda radyografin invaziv oldugu distnuldu-
giinde onun yerine kullanilabilecek pratik bir
alternatif oldugunu belirtmislerdir.

Bu calismadaki amacimiz kadin bireylerin
2 boyutlu ekstraoral fotograflari tizerinde ya-
pilan fotogrametrik 6lctiimlerde en gtivenilir
referans diizlemini belirlemekti. Esas dahil

Turkish Journal of Orthodontics 2008;21:206-214

sically. However, it is not possible to assess
soft tissue with 2-dimesional radiographs on
the frontal view. To asses soft tissue on the
frontal view, different methods like anthropo-
metry (17-21), 2 or 3-dimensional photog-
rammetry (2-8,10,22-26), and 3-dimensional
imaging techniques (27,28) were used in the
literature. In this study, 2-dimensional pho-
togrammetry was selected for soft tissue as-
sessment because 3-dimensional methods
were expensive and required special equip-
ment (28,29). 2-dimensional photographs are
routine diagnostic records taken during, at
the beginning and at the end of the orthodon-
tic treatment (30). Graber (31) stated the im-
portance of using photographs as a routine
part of orthodontic treatment and he conside-
red facial photographs as an essential diag-
nostic tool.

Photogrammetry was described as a useful
technique but claimed that orthodontic
analysis from photographs should be used
with caution. (32,33). Zhang et al (22) sug-
gested that facial photography is at least as
reliable as cephalometrics and photography
might be a practical alternative when radiog-
raphy is considered too invasive in epidemi-
ologic studies.

The present study was designed to deter-
mine the most reliable reference lines used
for photogrammetric assessment made on
women’s 2-dimensional extraoral photog-

o

Tablo II. Frontalden direkt ve

indirekt yontemle 6lgiilen

yumusak doku parametreleri.

Table II. Soft tissue

parameters measured with

direct and indirect methods

on the frontal view.
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edilme kriterlerinin fasiyal simetri, travma ve
kraniyofasiyal anomali olmamasi, ortognatik
cerrahi ya da ortodontik tedaviden kaynakla-
nan yumusak doku degisikliklerinin deger-
lendirilmesine yardimci olabilecek normatif
sonuclar elde etmek acisindan 6nemlidir. Ol-
¢lim hatasini azaltmak igin 6lgtimler dogal
bas oryantasyonunda (14), sentrik iliskide ve
dudaklar istirahat konumunda (13) iken ya-
pildi. Arastirmacinin  guvenilirligi (%97,3-
%99,9) mikemmeldi ve bu da yumusak do-
ku noktalarinin tutarh bir sekilde lokalize edi-
lebilecegini gosteriyordu. Bu bulgu 6nemlidir
ctinkli buyik gruplarda 2 boyutlu fotogra-
metrinin kullanimi tekrarlanabilir bir metod
gerektirmektedir. Bu ¢alismada kullanilan re-
ferans dizlemlerini belirleyen noktalar goz
ve kulak tzerinde idi. Goz ve kulagin kulla-
nilmasinin nedeni yizin bu parcalarinin ge-
lisimini erken yaslarda tamamlamasi ve bi-
yime sirasinda stabil kalmasidir (11,12,
34,35).

Lateralden yapilan olctimler icin Sa-Sha
diizlemi T-Ex diizlemine gore daha az giive-
nilir bulundu. Bu durum degerlendirme sira-
sinda kulak kepcesinin elastik 6zelliginden
kaynaklanmis olabilir. Frontalden yapilan 6l-
ctimler igin Ex-Ex duizleminin En-En ve P-P
diizlemine gore daha gtivenilir oldugu bulun-
du. Frank ve ark. (10) 4 referans diizlemini
(Ex-Ex, En-En, Sa-Sa ve Ch-Ch) degerlendir-
misler ve fasiyal asimetrinin degerlendirilme-
sinde kullanilacak en iyi referans diizleminin
Ex-Ex duzlemini dik olarak ikiye bolen diiz-
lem oldugunu belirtmislerdir. Bu ¢alismada
frontalden guvenilirligi en az olan diizlem P-
P diizlemidir. Degerlendirme sirasinda birey-
lerin goz seviyesinde uzakta bir noktaya bak-
malari istenmistir. Fakat bu amagla gozleri
yonlendirecek stabil bir nokta belirlenmemis-
tir. Dolayisiyla degerlendirme sirasinda goz-
lerin mantiplasyonundaki hassasiyet en az
gutvenilir dizlemin P-P dizlemi olmasini
aciklamaktadir. Bu arastirma sonuclart gos-
termistir ki; bayanlarda ortodontik veya or-
tognatik cerrahi tedaviler sonrasinda yumu-
sak doku degisikliklerini degerlendirirken la-
teralden T-Ex, frontalden Ex-Ex dizlemleri
gtivenilir sonuclar vermektedir.

Aksu, Kaya, Kocadereli

raphs. It is important to emphasize that the
main inclusion criteria were facial symmetry,
no history of trauma and no craniofacial ano-
maly, which were selected to develop nor-
mative results that can assist in the assess-
ment of soft tissue changes resulted from ort-
hodontic or orthognathic treatment. To redu-
ce method error, the measurements were do-
ne in natural head orientation (14), centric re-
lation and relaxed lip posture (13). The reli-
ability of the investigator was excellent (97.3
%-99.9 %), indicating that soft tissue land-
marks can be located consistently. This is an
important finding because the use of 2-di-
mensional photogrammetry in large groups
requires a reproducible method. The land-
marks that define the reference lines used in
this study were on ear and eyes. The argu-
ments for using the ear and the eyes are that
the main development of these parts of the fa-
ce occurs in the early ages and are stable du-
ring growing (11,12,34,35). This is why the
ear and the eyes were selected as a reference.

For lateral measurements, Sa-Sba referen-
ce line was less reliable than T-Ex reference
line The elasticity of the auricle might acco-
unt for some error during the assessment. For
frontal measurement, it was found that Ex-Ex
reference line was more reliable than En-En
and P-P reference lines. Frank et al (10) used
four reference lines (Ex-Ex, En-En, Sa-Sa and
Ch-Ch) and concluded that the best reference
line to select in studies of facial asymmetry
was formed by the one which is perpendicu-
lar and bisects the line that connects the
landmarks exocanthion. The least reliable re-
ference line was P-P in this study on the fron-
tal view. During the assessment, all subjects
were asked to look straight ahead to a distant
point at eye level. However, there was not a
stable point to direct the eyes for the purpose
of seeing. So, the low sensitivity of pupils to
manipulation during the assessment procedu-
re may explain why the least reliable referen-
ce line was P-P. The results obtained from this
study is that T-Ex on the lateral and Ex-Ex on
the frontal views can be used as reference li-
nes for assessment of soft tissue changes after
orthodontic or orthognathic surgical treat-
ments in women.
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Referans diizlemlerinin giivenilirliginin belirlenmesi
Determination of reliability of reference lines
SONUC CONCLUSION

1.

Bu calismanin sonuclari asagidaki gibidir;
Lateralden yapilan olciimler icin en giive
nilir referans diizlemi Tragus- Exocanthi

The following conclusions can be drawn
from this study.
1. The most reliable reference line was

on’ dur. Tragus-Exocanthion on the lateral view.

2. Frontalden yapilan dlciimler icin en gii 2. The most reliable reference line was Exo
venilir referans diizlemi Exocanthion-Exo canthion-Exocanthion on the frontal view.
canthion’ dur.
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