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ÖZET

Bu araflt›rman›n amac›, standart koflul-
larda kad›nlardan elde edilen ekstraoral
foto¤raflar üzerinde belirlenen ve fotogra-
metrik ölçümler için kullan›lan 5 farkl› re-
ferans düzleminden en güvenilir olan›n›
belirlemektir.

Yafl ortalamalar› 23,25±2,64 y›l olan
35 sa¤l›kl› kad›n birey çal›flmaya dahil
edildi. Her bireyin yüzünde frontal ve la-
teralden direkt yumuflak doku ölçümleri
yap›ld›. Direkt ölçümleri takiben; bireyle-
rin sabit bir mesafeden ve ayn› ›fl›k koflul-
lar› alt›nda standardize edilmifl yöntemle
dijital makine ile foto¤raflar› çekildi. Fo-
to¤raflar bilgisayar ortam›na aktar›ld›ktan
sonra direkt yöntemle ölçülen parametre-
ler frontalden 3 farkl› referans düzlemi
(Ex-Ex, En-En, P-P) ve lateralden 2 farkl›
referans düzlemi (Sa-Sba, T-Ex) kullan›la-
rak foto¤raflar üzerinde ölçüldü. Magnifi-
kasyon hatas›, referans düzlem de¤erleri
kullan›larak düzeltildi. Her parametre
için referans düzlemlerine göre frontal-
den 3, lateralden 2 farkl› de¤er elde edil-
di. Bu de¤erler repeated measure ANO-
VA ile test edilip, hastalardan elde edilen
gerçek de¤erlerle karfl›laflt›r›ld›. 

Lateralden yap›lan ölçümler için, Sa-
Sba referans düzlemine göre elde edilen
de¤erlerin gerçek de¤erlerden istatistiksel
olarak anlaml› farkl›l›k gösterdi¤i tespit
edildi (p<0.05). T-Ex düzlemine göre elde
edilen de¤erler 2 parametre için gerçek
de¤erden farks›z iken geri kalan 4 para-
metre için istatistiksel olarak önemli dü-
zeyde farkl›yd›. Frontalden tüm paramet-
reler için Ex-Ex, En-En ve P-P düzlemine
göre elde edilen de¤erler gerçek de¤erler-
den istatistiksel olarak farkl›yd›. 

Çal›flma grubu bütünüyle de¤erlendiril-
di¤inde lateralden yap›lan ölçümler için
en güvenilir düzlemin T-Ex, frontalden ise
Ex-Ex oldu¤u bulundu. (Türk Ortodonti
Dergisi 2008;21:206-214)

Anahtar Kelimeler:FOTOGRAMETR‹K
DE⁄ERLEND‹RME, referans düzlemleri,
güvenilirlik 

SUMMARY

The aim of this study is to determine
the most reliable reference line among fi-
ve different reference lines used for pho-
togrammetric measurments obtained
from women’s standardized extraoral
photographs.

35 healty females with a mean age of
23.25±2.64 years were examined in this
study. Soft tissue measurements were do-
ne directly from the lateral and frontal vi-
ew on each face. Extraoral photographs
were taken with a standardized method
from a constant distance and at the same
lighting condition. The photographs were
transfered to the computer and parame-
ters were measured on each photograph
by using three reference lines on the late-
ral view (Ex-Ex, En-En, P-P) and two refe-
rence lines on the frontal view (Sa-Sba, T-
Ex). Magnification error was corrected by
using values of reference lines. Three dif-
ferent values frontally and two different
values laterally were obtained for each
parameter according to the reference li-
nes. These values were tested with repe-
ated measure ANOVA and compared
with the direct values obtained from the
patients. 

For the lateral measurements, the valu-
es according to Sa-Sba reference line we-
re statistically different from the real valu-
es (p<0.05). The values according to T-Ex
reference line were statistically different
for two parameters and not statistically
different for remaining four parameters.
Fort he frontal measurements, the values
according to Ex-Ex, En-En and P-P lines
were statistically different from the real
values for all parameters.

When the study group was assessed
entirely, it was found that T-Ex and Ex-Ex
lines were the most reliable reference li-
nes for the lateral and the frontal measu-
rements, respectively. (Turkish J Orthod
2008;21:206-214)
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G‹R‹fi
‹ki 2 boyutlu fotogrametrik ölçümler yu-

muflak dokunun de¤erlendirmesinde basit,
h›zl›, noninvaziv, ucuz, tekrarlanabilir, az za-
man ve az ekipman gerektiren bir metoddur
(1). Literatürde, standardize edilmifl koflullar-
da ve birebir boyutta elde edilen 2 boyutlu
foto¤raflar üzerinde bir çok yumuflak doku
de¤erlendirmesi yap›lm›flt›r. Ancak bu de¤er-
lendirmelerin ço¤u ›rksal özelliklerin tan›m-
lanmas›, k›yaslanmas›, cinsiyetler aras› farkl›-
l›klar›n de¤erlendirmesi ve tedavi ile elde
edilen de¤iflikliklerin belirlenmesi ile ilgilidir
(2-9). Buna karfl›n fotogrametrik de¤erlendir-
mede kullan›lan referans düzlemlerinin güve-
nirlili¤inin saptanmas› ile ilgili bir çal›flma ya-
p›lmam›flt›r. Yay›nlanan araflt›rmalar aras›nda
sadece bir çal›flma fasiyal asimetri de¤erlen-
dirilmesinde kullan›lan referans düzlemleri-
nin güvenilirli¤ini rapor etmifltir (10). Fasiyal
asimetrinin de¤erlendirilmesi ile ilgili di¤er
çal›flmalar kraniyofasiyal kompleksteki baz›
noktalar›n boyutsal stabilitesini de¤erlendir-
mifl ve kranyuma yaklaflt›kça asimetrinin
azald›¤›n›, boyutsal stabilitenin artt›¤›n› bul-
mufllard›r (11,12).

Bu çal›flmadaki amac›m›z kad›nlar›n stan-
dardize 2 boyutlu ekstraoral foto¤raflar› üze-
rinde yap›lan ölçümlerden s›kl›kla kullan›lan
5 farkl› referans düzleminden en güvenilir
olanlar› belirlemektir. Bu referans düzlemleri
s›ras›yla frontalden Ex-Ex (sa¤ exocanthion-
sol exocanthion), P-P (sa¤ pupilin orta nokta-
s›-sol pupilin orta noktas›), En-En (sa¤ endo-
canthion-sol endocanthion) ile lateralden T-
Ex (tragus-exocanthion), Sa-Sba (superaurale-
subaurale) d›r.

B‹REYLER ve YÖNTEM
Çal›flmaya yafllar› ortalama 23,25±2,64 y›l

olan 35 sa¤l›kl› bayan dahil edildi. Bireylerin
hiçbirinde daha önceden geçirilmifl bir trav-
ma hikayesi, kraniyofasiyal anomali ya da fa-
siyal asimetri hikayesi yoktu. Tüm bireylere
çal›flman›n amac› ve prosedürü sözlü olarak
anlat›ld›; gönüllü olan bireylerden ayd›nlat›l-
m›fl onam al›nd›. 

Yumuflak doku de¤erlendirmesi için hem
lateralden hem de frontalden her bireyin yü-
zü üzerinde direkt ve foto¤raflar› üzerinde in-

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-Sba (superaurale-suba-
urale) on the lateral view. 

SUBJECTS and METHODS
Thirty five healthy females with a mean

age of 23.25±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
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direkt ölçümler yap›ld›. Direkt ölçümler, difl-
ler okluzyonda, dudaklar istrirahat konumun-
da (13) iken do¤al bafl oryantasyonunda (14);
oturur pozisyonda dijital bir kompas (Sylvac,
Flower, OPTO-RS232 SIMPLEX/DUPLEX, ‹s-
veç) ile bireylerin yüzü üzerinde yap›ld›. Di-
rekt olarak lateralden 8 ve frontalden 8 mesa-
fe ölçüldü. Ölçülen parametreler fiekil 1 ve 2’
de gösterilmifltir. ‹ndirekt ölçüm ise standart
koflullarda ayn› magnifikasyonda al›nan fo-
to¤raflar üzerinde yap›ld›. Foto¤raf çekimi s›-
ras›nda bireylerin zeminde iflaretlenen bir
çizgi üzerinde durmas› sa¤land›. Foto¤rafik
düzenek bireylerden 60 cm uzakta duran fo-
to¤raf makinesi (Nicon Coolpix L1, 6.2 Me-
gapixels, 5x zoom) ve tripoddan oluflmakta
idi. Tripod yüksekli¤i hastan›n boyuna göre
lenslerin optik aks› horizontal pozisyonda
olacak flekilde ayarland›. Foto¤raf çekimi di-
rekt metodda oldu¤u gibi do¤al bafl oryantas-
yonunda (14), birey ayakta dururken, dudak-
lar istirahat konumunda (13) ve difller okluz-
yonda iken yap›ld›. Fotografik kay›tlar bilgi-
sayar ortam›na aktar›ld› ve Windows Image
Tool version 3.0 (UTHSCSA, San Antonio, Te-
xas USA) program› kullan›larak analiz edildi.
Direkt metodda kullan›lan parametreler fo-

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

Şekil 1. Lateralden ölçülen
yumuşak doku parametreleri.

T-Ex (tragus-exocanthion)
tragus-exocanthion mesafesi,

Sa-Sba (superaurale-
subaurale) kulak uzunluğu,

Tri-N (trichion-nasion) üst
fasiyal üçlü, N-Sn (nasion-

subnasale) burun yüksekliği
ya da orta fasiyal üçlü ,N-Prn

(nasion-pronasale) nazal
köprü uzunluğu, Prn-Sn

(pronasale-subnasale) burun
ucu protruzyonu, Sn-Sto
(subnasale-stomion) üst

dudak yüksekliği, Sn-Me
(subnasale-menton) alt fasiyal

üçlü.  

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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to¤raf üzerinde frontalden 3 (Ex-Ex, En-En, P-
P) ve lateralden 2 referans düzlemi (T-Ex,Sa-
Sba) kullan›larak ölçüldü. Her parametrenin
ölçümü farkl› zaman aral›klar›nda 3 kez ya-
p›ld› ve ölçümlerin ortalamas› al›nd›. Üç öl-
çüm için araflt›rmac›n›n güvenirlili¤i, güveni-
lirlik katsay›s›na göre % 97,3-99,9 aras›nda
bulundu. Magnifikasyon hatas› referans düz-
lemleri kullan›larak basit bir oranlama ile he-
sapland›: X=AxB/C, bu oranlamada A hasta-
n›n yüzü üzerinde direkt ölçülen referans
düzlemi mesafesi, B hastan›n foto¤raf› üze-
rinde ölçülen herhangi bir parametre ve C
hastan›n foto¤raf› üzerinde ölçülen ayn› refe-
rans düzlemi mesafesidir. Bu oranlama kulla-
n›larak her parametre için referans düzlemle-
rine göre frontalden 3, lateralden 2 farkl› de-
¤er elde edildi. Bu de¤erler repeated measu-
re ANOVA ile test edilip, hastalardan elde
edilen de¤erlerle k›yasland›.

BULGULAR
Lateralden yap›lan ölçümler için Sa-Sba

(kulak) düzlemine göre elde edilen de¤erlerin
gerçek de¤erlerden istatistiksel olarak anlam-
l› farkl›l›k gösterdi¤i tespit edildi (p<0,05). T-
Ex düzlemine göre elde edilen de¤erler, iki
parametre için (Tri-N, Sn-Sto) gerçek de¤er-

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-

Şekil 2. Frontalden ölçülen
yumuşak doku parametreleri.
Ex-Ex (sağ exocanthion-sol
exocanthion) bioküler
genişlik, En-En (sağ
endocanthion-sol
endocanthion) interkantal
genişlik , P-P (sağ pupil orta
noktası-sol pupil orta noktası)
pupliller arası genişlik, Al-Al
(sağ alare-sol alare) alar
genişlik, Ch-Ch (sağ cheilion-
sol cehilion) ağız genişliği,
Go-Go (sağ gonion-sol
gonion) gonial genişlik, Sn-Sto
(subnasale-stomion) üst
dudak yüksekliği. 

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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lerden farks›z iken (p>0,05) geri kalan dört
parametre için (N-Sn, N-Prn, Prn-Sn,Sn-Me)
gerçek de¤erlerden istatistiksel olarak farkl›
idi (p<0,05) (Tablo I).

Frontalden yap›lan ölçümlerde tüm para-
metreler için Ex-Ex, En-En ve P-P düzlemine
göre elde edilen de¤erler gerçek de¤erlerden
istatistiksel olarak farkl›yd› (p<0,05) (Tablo II). 

Referans düzlemlerine göre elde edilen
de¤erler birkaç parametre d›fl›nda gerçek de-
¤erlerden istatistiksel olarak farkl› olsa da
farkl›l›klar oldukça küçüktü. Lateralden, T-Ex
ve Sa-Sba düzlemine göre elde edilen de¤er-
ler gerçek de¤erlere s›ras›yla % 67.8-94 ve
%64.9-90.8 oran›nda yak›nd›. Forntalden,
Ex-Ex, En-En ve P-P düzlemine göre elde edi-
len de¤erler gerçek de¤erlere s›ras›yla %
77.8-95.8, % 77.2-94.9 ve % 65.5-88.7 ora-
n›nda yak›nd›. Dolay›s›yla en güvenilir refe-
rans düzlemi lateralden T-Ex ve frontalden
Ex-Ex idi.

TARTIfiMA
‹nsan yüzü ile ilgili ölçümler ilk defa eski

Yunanl›lar taraf›ndan yap›lm›fl ve bu ölçüm-
lerin önemi 1960’ l› y›llardan bu yana gide-
rek artm›flt›r (15,16). Yumuflak doku de¤er-
lendirmesi klasik olarak lateral sefalometrik

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 II). 

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-Sba 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-

Tablo I. Lateralden direkt ve
indirekt yöntemle ölçülen

yumuşak doku parametreleri. 

Table I. Soft tissue parameters
measured with direct and

indirect methods on the lateral
view.
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radyograflar kullan›larak yap›lmaktad›r. An-
cak 2 boyutlu radyograflarla frontalden yu-
muflak dokunun de¤erlendirilmesi mümkün
de¤ildir. Yumuflak dokunun frontalden de¤er-
lendirilmesi için literatürde antropometri (17-
21), 2 ya da 3 boyutlu fotogrametri (2-
8,10,22-26) ve 3 boyutlu görüntüleme tek-
nikleri (27,28) gibi farkl› metodlar kullan›l-
m›flt›r. 3 boyutlu metodlar pahal› oldu¤undan
ve özel bir ekipman gerektirdi¤inden bu ça-
l›flmada 2 boyutlu fotogrametrik metod tercih
edilmifltir (28,29). 2 boyutlu foto¤raflar orto-
dontik tedavinin bafllang›c›nda, sonunda ya
da herhangi bir ara aflamas›nda al›nan rutin
diagnostik kay›tlard›r (30). Graber (31) orto-
dontik tedavinin rutin bir parças› olarak fo-
to¤raf kullanman›n öneminden bahsetmifl ve
fasiyal foto¤raflar›n özel diagnostik araçlar
oldu¤unu belirtmifltir.

Fotogrametrinin yararl› bir teknik oldu¤u
ancak dikkatlice kullan›lmas› gerekti¤i belir-
tilmifltir (32,33). Zhang ve ark. (22) fotogra-
metrik metodun en az sefalometri kadar gü-
venilir oldu¤unu ve epidemiyolojik çal›flma-
larda radyograf›n invaziv oldu¤u düflünüldü-
¤ünde onun yerine kullan›labilecek pratik bir
alternatif oldu¤unu belirtmifllerdir.

Bu çal›flmadaki amac›m›z kad›n bireylerin
2 boyutlu ekstraoral foto¤raflar› üzerinde ya-
p›lan fotogrametrik ölçümlerde en güvenilir
referans düzlemini belirlemekti. Esas dahil

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-

Tablo II. Frontalden direkt ve
indirekt yöntemle ölçülen
yumuşak 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 olmamas›, ortognatik
cerrahi ya da ortodontik tedaviden kaynakla-
nan yumuflak doku de¤iflikliklerinin de¤er-
lendirilmesine yard›mc› olabilecek normatif
sonuçlar elde etmek aç›s›ndan önemlidir. Öl-
çüm hatas›n› azaltmak için ölçümler do¤al
bafl oryantasyonunda (14), sentrik iliflkide ve
dudaklar istirahat konumunda (13) iken ya-
p›ld›. Araflt›rmac›n›n güvenilirli¤i (%97,3-
%99,9) mükemmeldi ve bu da yumuflak do-
ku noktalar›n›n tutarl› bir flekilde lokalize edi-
lebilece¤ini gösteriyordu. Bu bulgu önemlidir
çünkü büyük gruplarda 2 boyutlu fotogra-
metrinin kullan›m› tekrarlanabilir bir metod
gerektirmektedir. Bu çal›flmada kullan›lan re-
ferans düzlemlerini belirleyen noktalar göz
ve kulak üzerinde idi. Göz ve kula¤›n kulla-
n›lmas›n›n nedeni yüzün bu parçalar›n›n ge-
liflimini erken yafllarda tamamlamas› ve bü-
yüme s›ras›nda stabil kalmas›d›r (11,12,
34,35).

Lateralden yap›lan ölçümler için Sa-Sba
düzlemi T-Ex düzlemine göre daha az güve-
nilir bulundu. Bu durum de¤erlendirme s›ra-
s›nda kulak kepçesinin elastik özelli¤inden
kaynaklanm›fl olabilir. Frontalden yap›lan öl-
çümler için Ex-Ex düzleminin En-En ve P-P
düzlemine göre daha güvenilir oldu¤u bulun-
du. Frank ve ark. (10) 4 referans düzlemini
(Ex-Ex, En-En, Sa-Sa ve Ch-Ch) de¤erlendir-
mifller ve fasiyal asimetrinin de¤erlendirilme-
sinde kullan›lacak en iyi referans düzleminin
Ex-Ex düzlemini dik olarak ikiye bölen düz-
lem oldu¤unu belirtmifllerdir. Bu çal›flmada
frontalden güvenilirli¤i en az olan düzlem P-
P düzlemidir. De¤erlendirme s›ras›nda birey-
lerin göz seviyesinde uzakta bir noktaya bak-
malar› istenmifltir. Fakat bu amaçla gözleri
yönlendirecek stabil bir nokta belirlenmemifl-
tir. Dolay›s›yla de¤erlendirme s›ras›nda göz-
lerin manüplasyonundaki hassasiyet en az
güvenilir düzlemin P-P düzlemi olmas›n›
aç›klamaktad›r. Bu araflt›rma sonuçlar› gös-
termifltir ki; bayanlarda ortodontik veya or-
tognatik cerrahi tedaviler sonras›nda yumu-
flak doku de¤iflikliklerini de¤erlendirirken la-
teralden T-Ex, frontalden Ex-Ex düzlemleri
güvenilir sonuçlar vermektedir.

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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SONUÇ
Bu çal›flman›n sonuçlar› afla¤›daki gibidir;

1. Lateralden yap›lan ölçümler için en güve
nilir referans düzlemi Tragus- Exocanthi
on’ dur.

2. Frontalden yap›lan ölçümler için en gü
venilir referans düzlemi Exocanthion-Exo
canthion’ dur.

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

Tragus-Exocanthion on the lateral view.
2. The most reliable reference line was Exo

canthion-Exocanthion on the frontal view. 
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