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FOTOGRAF iLE ILGiLi GENEL TERIMLER

Coziiniirliik

Cozundrlik (resolution) bir goriintiintin ne
kadar ayrinti igerdigini agiklar. Bir resmin ¢o-
zUnUrlGgl gorlntlinin piksel sayisi ve her bir
pikselin bit derinligi tarafindan belirlenir. Bir
gorintlintin fark edilebilen en kiigiik pargasi
pikseldir. Her bir piksel bir renk gosterir. Pik-
seller grup halinde bir araya geldiklerinde
resmin gorlintiist olusur. Piksel sayisi arttik-
¢a, resmin ayrintilari daha ¢ok agiga cikar. Bir
kameranin ¢ozinurligi megapiksel sayisi
(milyonlarca piksel) ve dijital goriintii senso-
riiniin gekim kapasitesine gore hesaplanir
(2,3). Fotograf olglimleri icin piksel degerle-
rin milimetrik degerlere cevrilmesi gerekir.
Bir piksel ortalama 0,4 mm.ye karsilik gel-
mektedir (4).

Odak Uzakhg

Odak uzakligi teknik olarak 1sigin bir nok-
tadan dagildigi yer ile lensi de gecerek goriin-
ti diizlemi veya dijital goriintii sensori arasin-
daki mesafe olarak tanimlanir. Bu mesafe ge-
nellikle milimetre cinsinden olctlir. Pratikte
ise, odak uzakligi lensin magnifikasyonu ola-
rak tanimlanir. Odak uzakliginin artmasi len-
sin gorlintliyi de blyttmesi demektir. Magni-
fikasyonun yaninda, odak uzakligi goriintiiniin
derinlik ve sikistirilmasini da belirler (2).

Enstantane

Film veya dijital sens6run ne kadar siire
istklanacaginin saptanmasini saglar. Objekti-
fin agik kalma siiresi enstantane veya dijital
gorlintl sensoriiniin aktif kalma suresi olarak
da bilinir. Gorlintli pozu enstantane ve diyaf-
ram agiklik degerinin kombinasyonu ile belir-
lenir. Pozlama siiresi saniyenin kesirleri ola-
rak tarif edilir: 6rnegin 1/8 veya 1/25 (2). Ens-
tantane degeri arttikca hareketi anlik yakala-
yabilirsiniz. Enstantanenin buyiik olmasi agi-
zigi fotograf cekerken titremeden dolayi olu-
sacak netlik kaybini azaltir. Bunun yaninda
enstantanenin azalmasi ile goriintli sensori
daha cok aktif kalacak ve olusan goriintii da-

Turkish Journal of Orthodontics 2010;23:86-105

GENERAL TERMS REGARDING PHOTOS

Resolution

Resolution describes an image contains
amount of details. Resolution of an image is
determined by pixel’s number and bit depth
of each pixel. Pixel is the smallest noticeable
part of an image. Each pixel demonstrates
only one colour. Pixels are grouped together
to constitute a vision of an image. More pi-
xels numbers come out more details of an
image. Resolution is accounted by number of
megapixels (millions of pixels) of camera and
its capturing of digital image sensor (2,3). For
photographic calculation pixels should be
converted millimetres, a pixel means appro-
ximately 0.4 mm (4).

Focal Length

Technically, focal length is defined as the
distance from the light rays converge to the
point where the light rays passing through the
lens are focused onto the image plane—or
the digital image sensor. This distance is usu-
ally measured in millimetres. Practically focal
length can be though magnification of a lens.
As focal length increases, magnification of a
lens becomes larger. Besides magnification,
focal length determines image perspective
and compression (2).

Shutter speed

Shutter speed means how much time ima-
ge plane or digital image sensor is exposed of
light. Amount of shutter opening or activating
of digital image sensor also refers to the shut-
ter speed. The opening of the aperture and
shutter speed combination determines the
exposure of the image. A shutter speed is in-
dicated as division of second such as 1/8 or
1/250 (2). A shutter speed increase, motion is
shot instantly. While taking intraoral photog-
raphy, if the shutter speed is high, lack of
sharpness that is caused by hand trembling is
reduced. Besides, lower shutter speed makes

Sekil 1:

a. Enstantane degeri ytliksek

ayarda cekilen fotograf daha
parlak ¢ikar.

b. Enstantane degeri normal
ayarda gekilen fotograf

c.  Enstantane degeri diisiik
ayarda gekilen fotograf daha
koyu ¢ikar.

Figure 1:

a. Higher shutter speed
causes bighting picture

b. Normal shutter speed
c.  Lower shutter speed

causes dark Picture.
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Sekil 2. Nokta flas ve
golgeler

Figure 2. Point flash and

shadows.

Sekil 3.

a. Sentrik iliski konumunda
alinan intraoral fotograflar
b. Sentrik okluzyon
konumunda alinan intraoral
fotograflar

c. Alt ve iist okluzal fotograf

Figure 3.

a. Intraoral photos in centric
relation

b. Intraoral photos in centric
occlusion

c. Lower and upper occlusal

photos
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ha parlak olacaktir. Enstantanenin biyuk ol-
masi da goriintiiniin daha koyu ¢ikmasina se-
bep olur (Sekil 1).

FOTOGRAF KAYITLARI iCiN GEREKEN
KLINiK EKIPMANLAR

Dijital Kamera

iki tip dijital kamera vardir; otomatik odak-
lanabilen dijital kamera (point&shoot) ve Di-
gital single lens reflex (DSLR) kamera. Orto-
dontik kayit amagli fotograf gekilirken DSLR
kameralar tavsiye edilir (2,5). Bu makinelerin
avantaji maksimum esnekligi ve uyarlanabil-
me 6zelligidir. En iyi renk uyumunu saglayan
makinelerin kullanimi da karmasiktir (Nikon
D100, ve FujiFilm S3 Pro, Tokyo, Japonya).
Dayanikhlik, agirlik, fiyat, cevresel sartlardan
korunma (su ve toz korumasi- Olympus ET,
Tokyo. Japonya), goriintli bulma 6zelligi ve
sensoriin temizlenme 6zelligi kamera segimi-
ni belirleyen diger faktorlerdir (6).

digital image sensor active and this lead to
image more brightness. Higher shutter speed
leads to image darkness (Figure 1).

CLINICAL EQUIPMENTS FOR
PHOTOGRAPHIC RECORDS

Digital Camera

There are two types of digital cameras; the
“Point & Shoot” digital camera and the DSLR
(Digital Single Lens Reflex) cameras. The DSLR
camera is prefered to take orthodontic photog-
raphs (2,5). The advantages of DSLR cameras
are maximum flexibility and customization.
The best for colour-fidelity cameras are comp-
lex to use (Nikon D100 and Fuijifilm S 3 Pro).
Other factors such as endurance, weight, price,
environmental sealing (water and dust protec-
tion- Olympus E1), viewfinder qualities and
ability clean to sensor may determine the
choosing camera (6).

Tiirk Ortodonti Dergisi 2010,23:86-105



Ortodontik Fotograflar
Orthodontic Photographs

Nokta Flas ve Ring Flas

Nokta flag ile fotograf cekilirken isik dagil-
mas! c¢ok iyi olmayabilir. Fakat ¢ogunlukla
golge olusturmasi 6nemli detaylarin gizlen-
mesine sebep olabilir (Sekil 2) (2,5).

Bunun tersine ring flasg agizdisi ve agizigi
fotograflarda 1s18in yayilmasini saglayarak bu
golgelerin olusmasini 6nler ve fotografin ka-
litesini arttirir (Sekil 3). Ortodontik fotograf
alinirken ring flas kullanilmasi tavsiye edilir
(Sekil 4) (2).

Makro ayar/ Lens

Makro fotograf, yakin ¢ekim fotograf ola-
rak bilinir, klasik bir tanim olarak cisim boyu-
tu ile resim boyutunun ayni olmasidir. Makro
lensin DSLR kameraya baglanmasi ile daha
ylksek ¢ozilinlrlikte, net alan derinliginde ve
daha iyi odaklanabilen yakin ¢ekim fotograf-
lar elde edilebilir (2).

Ozel Yanak Retraktorleri

Klinik fotograf cekilirken cift sonlu retrak-
torlerin kullantlmasi onerilir (2,5,7). Rutin
olarak iki adet retraktor seti bulunmaktadir;
bunlardan birisi bir tarafi normal diger tarafi
kiglik uclu retraktorlerdir (kiigtik set) ve agi-
zigi okluzal cekimlerde kullanilir (ayna ile
cekim). Diger set ise dar ve genis uclu retrak-
torlerdir (biylk set); bunlarda agizici frontal
ve bukkal ¢ekimlerde kullanilir (Sekil 5). Agi-
zigi fotograf gekilirken mimkiin olan en ge-
nis alan ve netlikte gosterecek setler kullanil-
malidir (2). Genis uclu retraktorlerin kiiciik
hastalarda ve alt yiiz yiiksekligi azalmig has-
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Point Flash and Ring Flash
When used for clinical photographs, point

flash may produce fairly good light distributi-
on However; frequently producing shadows
may also hide important details (Figure 2)
2,5).

In contrast, the ring flash allows more dis-
tributions of light and eliminates the shadows
during extra and intra-oral photographs and
thus the quality of the image is enhanced (Fi-
gure 3). it is recommended to use ring flash in
orthodontic photography (Figure 4) (2).

Macro Function / Lens

Macro photography means close-up pho-
tography; the classical definition that image is
the same size as the subject. Macro lens at-
tached to a DSLR (Digital Single Lens Reflex)
camera provides better close up photos with
high definition, depth of field and better fo-
cus (2).

Special Cheek Retractors

It's recommended to use doubled ended
retractor in clinical photograph (2,5,7). Ma-
inly, there are two type of retractor sets. One
set with regular and small size end (small set),
this is used for intraoral occlusal photographs
(mirror shot). The other set with narrow and
wider end (large set), this is used for intraoral
frontal and buccal shots (Figure 5). Taking in-
traoral photographs, ideal set is used for cla-
rity and larger field vision (2). In small chil-
dren and patient with reduced lower face he-

Sekil 4. Ring flas.

Figure 4. Ring flash.

89



Sekil 5. Yanak retraktorleri.

Figure 5. Cheek retractors.

Sekil 6. indirekt cekimlerde

kullanilan aynalar.

Figure 6. Mirrors in using

indirect shoots.
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talarda tolere edilebilmesi giigtiir. Cephe fo-
tograf alinirken retraktoriin sadece yana ce-
kilmesi degil ayni zamanda 6ne dogru cekil-
mesi ile hastanin daha rahat dislerini kapat-
masini saglar (5,7,8).

Fotograf Aynalar

Klinik fotografcilikta gimis kaplamali ay-
nalardan, parlatilmis paslanmaz celik aynala-
ra kadar pek ¢ok ayna cesidi kullaniimaktadir
(2,5). Ayna kullanilarak cekilen tim fotograf-
larda bugulanma problemi vardir, bunu 6nle-
mek icin ayna sicak suda bekletilmeli ve fo-
tograf gekilirken hasta nefesini 10 saniye civa-
rinda tutmalidir (2,7). Fotografin dogru cekile-
bilmesi icin aynanin dogru diizlemde olmasi
gerekmektedir. Ayna dogru diizlemde oldugu
zaman Ust diglerin palatal yiizeyleri, alt digle-

ight will not be able to tolerate larger end ret-
ractors. When taking intraoral photographs,
it's important to pull the retractors laterally
and forward away from the patient, it allows
patient close up comfortably (5,7,8).

Mirrors

Many types of mirrors ranging from front
silvered mirrors to highly polished stainless
steel mirrors. have been used for clinical
photography (2,5). All photos with mirror
shots, there is steaming problems, to avoid
steam mirror should be warmed and the pati-
ent hold their breath in 10 seconds approxi-
mately (2,7). For taking suitable photos, mir-
ror takes place a true plan view. If mirror is
placed on true plan, palatal surface of the up-
per incisors or the lingual surface of the lower

Tiirk Ortodonti Dergisi 2010,23:86-105



Ortodontik Fotograflar
Orthodontic Photographs

rinde lingual yiizeyleri resimde gozlenir. Eger
keserlerin labial ylizeyleri resimde goriliyor-
sa hasta agzini yetersiz agiyor demektir (5).

Cam aynalar, parlatilmig metal aynalara
gore 15181 daha iyi yansitirlar bunun icin daha
kaliteli resim olusturulmasinda faydalidir (Se-
kil 6) (2,5). Bunun yaninda cam aynalar ¢izil-
meye karsi daha dayaniklidir. Aynanin 6n yi-
zliniin gimisle kaplanmasi, arka yiizeyi gii-
misle kaplandiginda yansima sonucu olusan
cift gorlinti olusumunu onler (7).

Okluzal fotograf cekilirken hicbir zaman
ayna gelen 1s18in %100'linii yansitmaz bu se-
beple ayna ile gekilen fotograflarda pozlan-
mamis bolgeler olusur. Bunu 6nlemek igin
diyafram ayarlarinda +1 F-stop kullanilarak
daha iyi bir aydinlatma saglanabilir (7).

AGIZDISI FOTOGRAFLAMA

Yiiziin ideal fotograflanmasi igin gekimle-
rin portre modunda yapilmasini énerilmekte-
dir (2,5). Makineyi manzara moduna ayarla-
mak arka planin fazla gériinmesine ve yiiziin
resimde kiiclik kalmasina neden olur (9). Res-
min kenarliklari hastanin yiz ve boynunu
icermelidir. Klinik olarak kullanilan magnifi-
kasyon standartlari “westminster skalasinda”
gosterilmistir (Tablo 1). Bu skalaya gore sade-
ce yiiz fotograflari 1:8 magnifikasyonunda,
agizdigi fotograflar (bas ve boyun) da 1:10
magnifikasyon oranlarinda alinmalidir (10).
Kameranin vertikal konumu tgayak ile sabit-
lenmelidir ve hasta ile arasinda belli bir mesa-
fe olmalidir. Hekim fotograf gekerken hasta-
dan 7 feet veya 2 metre uzaklikta olmali
(2,11) ve mimkiinse ayni goz seviyesinde ol-
mahdir. Geng ve kii¢lk hastalar 6zel bir basa-
mak lzerine gikarak fotograf alinir. Tim agiz-
disi fotograflar alinirken arka plan beyaz ya da
koyu mavi gibi bir renk olmalidir. Hastanin
yliz 6zellikleri ve dis hatlari arka plandan ay-
r ve maksimum netlikte olmasindan ve arka
planda ¢ikabilecek objelerin olmamasindan

incisors is recorded on the image. If the labi-
al surface of the incisor teeth can be seen on
the image, the patient cannot opened the mo-
uth sufficiently (5).

Glass mirrors are compared to polished
metal mirrors, cause greater reflection of the
light and produce superior photograph (Figu-
re 6) (2,5). They are also more resistant to
scratching. When the silvering is on the back
surface of glass mirror second reflection is oc-
curred and causes double image, silvering on
the front side of the mirror prevents double
images and prevents ghost (7).

In occlusal photography, light is never ref-
lected 100%, so there is underexposed area
on the image. Therefore; it is better using an
aperture compensation of +1 F-stop, to get
good illumination (7).

EXTRAORAL PHOTOGRAPHY

For ideal photography of face, extra oral
photo is recommended to take in portrait mo-
de (2,5). In landscape mode, it is caused to
background may be prominent and the face
will be smaller (9). Frame of an image is inc-
luded face and neck of patient. It is used
Westminster scales for magnification stan-
dards in clinics (Table 1). In this scale, only fa-
ce photos are 1:8 magnification ratio and ex-
tra oral photos (head and neck) have to be
1:10 magnification ratio (10). Vertical position
of the camera is stabilized by a tripod and the-
re must be a certain distance between the pa-
tient and the camera. This distance should be
7 feet or 2 meter (2,11) and the clinician and
the patient are at the same eye level if it is
possible. For small children, it is used to spe-
cial step and takes photos. Patient must be
stand in front of plain dark blue or white co-
lour background when taking extra oral pho-
tos. it is ensured that maximum clarity of faci-
al features and outlines without the presence

Goriinti Oran
Tum vicut / Whole body 1:50
Bas ve boyun / Head and neck 1:10
Yiz / Face 1:8
Cift el / Two hands 1:10
Tek el / One hand 1:5

Turkish Journal of Orthodontics 2010;23:86-105

Tablo 1. Westminster

skalasindan alinan yetiskinler

icin baz1 magnifikasyon

standart degerleri (10).

Table 1. Some standard

values of adult magnification

ratios from the Westminster

scale (10).
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Sekil 7.

a. Cephe ekstraoral
fotograflar; dudaklar kapal,
istirahat ve giilme

b. Oblik ekstraoral
fotograflar; dudaklar kapali,
istirahat ve giilme

[ Profil ekstraoral
fotograflar; dudaklar kapal,

istirahat ve giilme

Figure 7.

a. Frontal extraoral photos;
lip closed, rest, smiling

b.  Oblique extraoral photos;
lip closed, rest, smiling

C Profile extraoral photos;

lip closed, rest, smiling
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emin olunmalidir. Tim agizdisi fotograflarin
diyafram ayart minimum olmalhidir: érnegin F
8 cogunlukla uygun bir degerdir (2).

1. CEPHE
Hasta dogal bas pozisyonunda durur ve
kameraya bakar. Cephe fotograflari dort fark-

[ sekilde alinir (Sekil 7a) (2,9).

a) Cephe istirahat pozisyonunda: Mandibula
ve dudaklar istirahat konumunda olmali-
dir (2,9). Hastanin fotografi ¢ekilirken ba-
sinin herhangi bir tarafa ¢evirmemesin-
den ve egmemesinden emin olunmalidir,
bunun yaninda hastanin interpupiller se-

of objects in the background. Aperture value
(F value) is set to minimum when taking all
extra oral photos, for example F 8 is usually a
suitable setting (2).

1. FRONTAL

The patient should stand in the natural he-
ad position and look straight into the camera
lens. 4 different photos are taken in frontal as-

pect (Figure 7a) (2,9).

a) Frontal rest: Lips and mandible should be
rest position (2,9). Patient’s head is not til-
ted or their face rotated to either side; the
shot should be taken at 90° to the facial

a

Tiirk Ortodonti Dergisi 2010,23:86-105



viyesi yere paralel olmalidir (2,7,12). Eger
mimkiinse dental 15tk hastaya dogru tu-
tulmalidir; bu sekilde hastanin pupilleri
daralir ve “kirmizi g6z” olusma etkisi
azaltilir (7).

Disler kapanista ve dudaklar kapali fotog-
raf: Bu fotograf sentrik okluzyonda alinir
ve hasta dudaklarini kapatir. Dudak gerili-
mi ve estetik agisindan 6nemli kayittir. Bu
fotograf ayrica dudak yetersizligi ve men-
tal kas aktivitesini gosterir (9).

mid-line. The levels of the patient’s inter
pupillary line which should be parallel to
the floor is very important (2,7,12). If pos-
sible, using dental light to illuminate the
patient, it helps to narrow pupils and re-
duce the red eye (7).

Centric occlusion and lips closed: In this
photo, the patients close their lips and
centric occlusion position. It is important
record for lip tension and aesthetic. This
photo also displays the lip incompetence

c) Cephe giilme: Giilme esnasinda disetleri- and mental muscle activity (9).
nin ve dislerin goriilme miktarini gosterir c) Smile: This photo displays the gingiva and
(9). Bu fotograf glilme sirasinda yumusak teeth in smiling (9). This photo also re-
doku oranlari ve giilme estetiginin goriin- cords for soft tissue proportions and smi-
tu!enmesine yardim ed?r 2). G.i.]lme dina- ling aesthetics (2). Smiling is a dynamic
mik b_'r du-rumdur bu ytizden giilme kayt- process; therefore smiling records are ta-
lar1 video ile alinmahdir (13). ken with the video (13).

d) Yakin plan giilme: Bu goriinti giilme ilis-

kilerinin dikkatli bir analizi icin standart
olarak onerilmektedir (Sekil 8) (9).

2. OBLIK (3/4, 45°):

Hasta dogal bas pozisyonunda saga 45°

doénmiis olmalidir. Bu yonden 3 farkli fotograf
alinr,

a)

istirahat pozisyonunda: Bu goriintii orta
ylizde 6zellikle de burun deformiteleri ige-
ren sendromlarin incelenmesinde faydali-
dir (9). Bu fotografta, 6lglilmesi zor fakat
cene-boyun alani, gonial ¢ikintisi ve man-
dibulanin kenar uzunlugu gibi 6nemli es-
tetik 6zellikleri gostermelidir. Ayni zaman-
da dudak dolgunlugu ve vermilyon gori-
niimiine odaklanmaya da firsat verir. Yiz
asimetrili bir hasta icin iki tarafin da oblik
gortinimiinin gekilmesi onerilir (9).
Giilme. Giilmenin oblik goriintiilenmesin-
de, okliizal diizlemin, alt dudak kurvattri
ile uyumuna bakilir, incelemenin 6nemli
bir noktasi okliizal dizlemin 6n arka yon
egimidir. Maksillanin arka tarafinin asagi
dogru egimini, maksillanin 6n tarafinin yu-
kar dogru egimini, yada ikisinin varyas-
yonlarini igerir (9).

Close up smile: This photo is recommended
for detailed smiling analyses (Figure8) (9).

2. OBLIQUE (3/4, 45°)
The patient returns to the right at 450. 3

different photos are taken in this aspect.

a)

b)

c)

Oblique rest: It is useful for examination of
mid face especially syndromes with nasal
deformity (9). In this photo, measurement
of chin neck region, gonial projection and
the length of border of mandible is diffi-
cult but considerable esthetical features.
Besides, lip fullness and vermillion are fo-
cused. Patient who has facial asymmetry,
oblique photos should be taken on the
right and left side (9).

Smile: In oblique smile photos, it is consi-
dered to relation between the occlusal
plane and lower lip curvature as well an-
tero posterior cant of occlusal plane
which is result from the inferior slope of
posterior part of maxilla, superior slope of
anterior part of maxilla or combination of
them (9).

Close up smile: It is better to display relations-

Sekil 8. Yakin ¢ekim giilme;

cephe, oblik ve profil.

Figure 8. Close up smile;

frontal, oblique, profile.

Turkish Journal of Orthodontics 2010;23:86-105
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Sekil 9.

a. Asimetrili hastada sag ve
sol profil fotograf

b. Asimetrili hastada

submental fotograf

Figure 9.

a. Right and left profile
photos in asymmetric patient
b. Submental photo in

asymmetric patient.
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c) Yakin plan giilme. Agizdist oblik goriintiiye
gore dudagin disler ve genelerle iliskisinin
daha iyi gorlintiilenmesine izin verir (9).

3. PROFIL

Profil fotograflari da dogal bas pozisyo-
nunda gekilmelidir yada Frankfort horizontal
diizlemi yere paralel olmalidir (14-19). Has-
tayi dogal bas pozisyonunda uygun bir sekil-
de konumlandirmak igin kullanilan en yaygin
metot hastayr aynaya baktirmaktir. Profil fo-
tografinin alt sinirt kiirek kemiginin tizerinde,
boynun bitiminde olmalidir, bu ¢ene kontu-
runun ve boyun bélgesinin goriintilenmesine
izin verir. Ust sinir bagin hemen (istiinde, sag

hip between the lips, teeth and jaws compa-
red to the extra oral oblique photos (9).

3. PROFILE

Profile photos are taken with natural head
position and Frankfort horizontal plane must
be parallel to the floor. (14-19). The most
common method to get natural head position
is looking at the mirrors. The frames of this
photo; lower border is above the scapula and
can be seen neck and chin contour. Superior
border is nearly above the head, right border
is forward to the nose (7,9). While some cli-
nicians prefer to crop behind the ears, the ot-
her choice entire head on images. It is not ne-

d
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sinir burun ucunun az ilerisinde olmahdir

(7,9). Bagin arka kisminin alinmasi gerekli de-

gildir. Daha fazla arka planin gorintiiye katil-

masi fotografa gereksiz bilgiler ekler. Yiiziin
tam olarak goriintiilenebilmesi icin saglar ku-
lak arkasinda toplanmalidir (7,9). Yanhs dogal
bas pozisyonunda alinan fotograf hastanin is-
keletsel paterni ile ilgili yanhs bilgi vermekte-
dir (2,7,20). Hastadan sadece bir sag profil
goruntisi sefalometrik film ile uyumlu olma-
st igin alinir. Eger hastada asimetri varsa sag

ve sol profil fotograf alinmalidir (Sekil 9a) (7).

Dental 11k flagin ulasamadig yerlerde golge

olusumunu 6nlemek icin kullanilabilir (7,14).
Profil istirahat pozisyonunda: Dudaklar is-

tirahat konumunda ve sentrik iliskide fotograf

alinmalidr.

a) Profil giilme: Maksiller kesici dislerin egi-
minin gorilmesini saglar. Bu hastalarin
dikkat ettigi, fakat ortodontistlerin gézden
kagirma ihtimalinin bulundugu énemli bir
estetik faktordir. Ctnki sefalometrik rad-
yografta goriilen egim direkt muayenede
gorlleni tam olarak yansitmayabilir (9).

b) Sentrik okluzyon fotograf: Hastada sentrik
iliski ve sentrik okliizyon uyumsuzlugu var-
sa sentrik okluzyonda fotograf alinir (20).

c) Profil alt gene 6nde fotograf: Alt cenesi
geride olan hastalarda Simif | kanin iligki
veya mandibula maksimum protriize edi-
lerek fotograf alinabilir (Sekil 10) (20).

cessary to require back of head. Extra images
on backgrounds add unnecessary information
to the photos. Patient with long hair should al-
ways be tucked it behind their ears (7,9). Pho-
tos with incorrect natural head position give
wrong information about skeletal pattern

(2,7,20). Only one right profile photo should

be taken to convenient cephalometric film.

Patient with facial asymmetry right and left

profile photo should be taken (Figure 9a)(7).

Where the flash is not illuminate, dental light

can be used to prevent shadows (7,14).

a) Profile in rest: Photos are taken with res-
ting lips and centric relation.

b) Profile smile: It displays the inclination of
maxillary incisors. This is an esthetical
factors which the patient pay attention but
the orthodontists have not always been
noticed. Because the inclination of inci-
sors in clinics may not reflects the cepha-
lometric film (9).

c) Centric occlusion: Patient with centric re-
lation and centric occlusion confliction
photos are taken with centric occlusion
(20).

d) Profile with maximum protrusion: Patient
with mandibles retrognathy, photos are ta-
ken with class | canine relation or maximum
protrusion of mandible (Figure 10) (20).

Sekil 10. Mandibular

retrognatisi olan hastada smnif

I kanin iligkide alinan

fotograf.

Figure 10. Patient with
mandibular retrognathy,
photo is taken in class I

canine relation.

Turkish Journal of Orthodontics 2010;23:86-105

95



Sekil 11. Okluzal kant1 olan

hasta.
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Figure 11. Patient with

occlusal cant.

4. SUBMENTAL GORUNTU

Boyle bir poz mandibular asimetrinin kay-
dedilmesi igin gekilebilir. Hasta basini geriye
dogru yatirir ve submental bolge fotograflanir
(Sekil 9b) (1,9).

5. OKLUZAL EGIM

Boyle bir poz mandibular asimetrisi ve ok-
luzal egiklik gibi problemlerin kaydedilmesi
icin cekilebilir. Hasta ince bir ¢ubuk ya da
spatllii, bu tahta dil basacagi da olabilir, 1s1-
rir ve cephe fotografi alinir (Sekil 11).

4. SUBMENTAL

Patient with mandibles asymmetry, photos
are taken for recording the asymmetry. The
patient extend their head and submental regi-
on is taken a photograph (Figure 9b) (1,9).

5. OCCLUSAL CANT

Patient with mandibles asymmetry and
occlusal cant, photos are taken for recording
to these problems. The patient bites a thin rod
or spatula, this might be wooden tongue spa-
tula, and frontal photo is taken (Figure 11).

6. SENDROMLU HASTALAR

Sendromlu hastalarda viicudun baska yer-
lerinde lezyonlar bulunabilir. Bu lezyonlar da
fotograf cekilerek kaydedilebilirler.

AGIZiCi FOTOGRAFLAR

Agiz ici fizyolojik olarak yeterli hijyen sag-
landiginda stabil bir yapi gostermektedir (21),
bu sebeple agiz ici alinan statik kayitlarda gii-
venilirdir. Agizici fotograf serisi beg goriinti-
den olusur: On, sag ve sol bukkal okluzyon,
alt ve Ust okliizal fotograf. Sentrik iliski sen-
trik okluzyon uyumsuzlugu olan hastalarda
her iki sekilde de fotograf alinmahdir (Sekil 3)
(9). Agizici fotograflar en kiiciik diyafram aya-
rinda cekilir ve bu durum net alan derinligini
arttirir. Disler okluzyonda olmalidir ve oklu-
zal diizlem paralel olmali ve resmi iki esit
parcaya bolmelidir (7).

Beyaz nokta lezyonlarini, hiperplastik
alanlari, gingival yariklari gosteren fotograflar,

6. SYNDROMES

Patient with syndrome there may be lesi-
ons on the other part of the body. These lesi-
ons may be recorded by taking the photos.

INTRAORAL PHOTOS

If proper oral hygiene is providing, physi-
ological oral cavity environment would be
constant (21), so that static intraoral records
is reliable. There are five images on the in-
traoral series: anterior, right and left buccal
occlusion, lower and upper occlusal photos,
if there is sentric relation sentric occlusion
discrepancy, photos should be taken with
both types (Figure 3) (9). When taken intrao-
ral photos, camera is set the smallest f value
so the depth of field is increased. Teeth must
be occluded and occlusal plane must be pa-
rallel and divides the image into two equal
parts (7).
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Ortodontik Fotograflar
Orthodontic Photographs

bunlarin ortodontik tedavi ile olusmadigini
gosteren ¢ok 6nemli dokiimanlardir (7,22).
Hangi hastada hukuken koruma amacgli dokii-
mantasyona gerek olacag bilinmediginden,
ortodontist bu kayitlart rutin olarak almalidir.

1.On

Ust frenilum rehber alinarak fasial orta
hatta 90° alinarak fotograf cekilir. Malokluz-
yon sebebiyle dental orta hatlarin kullaniima-
si glivenilir degildir. Sulkusun tam gerilmesi
gorlintileme ve netlik icin gereklidir. Yiksek
diyafram ayari (F:32) 6rnegin en son molar
dislere bile odaklanildiginda maksimum de-
rinligin saglanmasi igin gereklidir (2).

2. Sag ve sol bukkal okluzyon

Direkt cekim ekartor kullanilarak bukkal
okluzyon fotografinin direkt cekilmesidir. in-
direkt cekimlerde ise ayna kullanilarak buk-
kal interdijitasyonu tam olarak gekilebilir.
Hasta konforu acisindan; oklizal iligkiler mo-
dellerde daha kesin bilgi elde edildiginden
direkt cekim yapilarak ayna kullanimi ekarte
edilir (9). Kanin ve premolar bolgesinden
90°'lik agr ile bukkal segmentin goriintisi
alinmalidir. Onden 45 dereceyle yapilan ce-
kim Sinif Il malokliizyonun Sinif I gibi goriin-
mesine neden olur. (2,23). Doktor fotograf
cekilmeden hemen 6nce retraktori 4-5 mm
distale dogru ¢ekerek en azindan birinci mo-
lar dislerin distalinin goriintist alinmalidir.
Fotograf santral disin mezialinden birinci mo-
lar disin miimkiin oldugu kadar arkasina ka-
dar uzanmalidir (7).

3. Ust okluzal fotograf

Hasta miimkiin oldugu kadar basini geriye
ve agagl yatirir. Kiiglik ekartorlerin kiigtik son-
lart dudaklara yerlestirilir ve orta hatta dogru
cevrilir, ileri ve lateral yonde cekilerek du-
daklar ekarte edilir (2,5,7). Hekim aynanin
genis kismini yerlestirir ve hafifce asagl ege-
rek arkin posterior kismimin maksimum ge-
nislikte goriintiilenmeye cahsilir. Mid palatal
raphe film oryantasyonu igin rehber olarak
kullantlir. Retraktorler ve parmaklar resim
icinde gorinmemelidir (2).

4. Alt okluzal fotograf

Film alinirken hasta dili aynanin arkasinda
olmalidir ve 6zellikle de dil dislerin goriinti-
stine karismamalidir (2). Alt ve st okluzal fo-
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White spot lesions, hyper plastic regions,
gingival cleft are recorded in photos which
prove the orthodontic treatment does not
cause of this lesions (7,22). We do not know
which records protect us from the rights; ort-
hodontist should record these data routinely.

1. Anterior

By using the upper frenal attachment as a
guide, the photo should be taken 90° to the
facial midline The dental midline is not reli-
able for this purpose because it can be shifted
to one side depending on the malocclusion.
The extension of the sulci is important for vi-
sualization and clarity. The high F value set-
ting (F:32) is required to attain maximum
depth of field of the shot even if the last mo-
lars are focused (2).

2. Right and left buccal occlusion

In direct shots, buccal intedigitation is
shooted by using ecartors. In indirect shots,
buccal intedigitation is shooted by using mir-
rors. Direct shots are preferred because certa-
in occlusal information is gained from the
models and comfortable than indirect shots
(9). For best visualization of the buccal seg-
ment relationship, the shot is taken 90° to the
canine premolar area. If the shot is taken 450
to anterior, class Il relationship is seem to be
class | relationship (2,23). Assistant stretches
the retractor 4-5 mm to distal just before ta-
king the shot and it is taken the photo at least
first molar distal. Frame of photos is from the
mesial of central incisor to distal to the first
molar (7).

3. Upper occlusal photo

The patient may be instructed to lower and
back their head as far as possible. Small end
of ecartors are placed on the lips and turn to
the midline and retracts to the forward and
laterally (2,5,7). Clinician place on the mir-
rors and slightly bend to inferior, in this way
posterior part of dentition is displayed maxi-
mum. It is recommended that the mid-palatal
raphe is used to guide for the orientation of
the shot. Retractors and fingers are not seen
in the image (2).

4. Lower occlusal photoWhen taking pho-
tos, patient roll back their tongue and espe-
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Sekil 12. Lens ayarlar tizerine

isaret konularak

magnifikasyon standart hale

getirilir.

Figure 12. Fixing the focal

distance ensures consistent

98

magnification.

tograflar ayrica ¢alisma modeli eksikliginde
yer ihtiyacinin belirlenmesine imkan tanir. Bu
sekilde cekim ihtiyaci veya ankrajin arttiril-
masi gereken bolgeler agizigi fotograflar yar-
dimi ile de belirlenebilir (24).

KLiNiK FOTOGRAF ALIMINDA OLUSAN
YAYGIN HATALAR

Teknik Hatalar

Kamera

Kameranin dogru oryantasyonu 6nemlidir.
Agizdisi fotograf alinirken 3 ayak kullaniima-
l, agizici fotograf alinirken ise referans nok-
talarina dik olarak fotograf cekilmelidir (2,5).
Agizdisi fotograflar portre modunda (2,5,7),
agizici fotograflar ise manzara (7) veya mak-
ro (2) modunda cekilmelidir. Otuzbes mm.lik
kameralar ile farkli zamanlarda cekilen agizi-
¢i, agizdisi ve ayna fotograflarinin karsilastiri-
labilmesi igcin magnifikasyonun sabit olmasi
onemlidir (5,7,25,26). Resimlerin standardi-
zasyonu icin 6nceden belirlenmis lens ayar-
lari (focal lenght) Gizerine isaretler konulmali-
dir (Sekil 12). Bu sekilde agizici, ayna ve
agizdisi fotograflarin direkt karsilastiriimasi
yapilabilir. Lens ayari isaretli bolgeye getiril-
dikten sonra kamera hastaya yakinlastirilarak
veya uzaklastirilarak odaklanir. Dijital resim-
lerde bu durum kritik 6nem tasimaz. Cinki
resimler dijital ortamda bir kez kesilip (crop)
yeniden boyutlandirilarak (resize) karsilastir-
ma icin yeterli bilgi sunarlar. Bu, goriintiyi
dijital fotograf makinesinde elektronik sinyal-

\IRA ORAL-t MIRROR
3 18 27
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cially the tongue never interfere with teeth
on the image (2). Upper and lower occlusal
photos enable us to measure tooth size arc
size discrepancy when the models are ab-
sent. It also helps us to determine the need of
extraction and the area where the anchorage
is support (24).

COMMON ERRORS IN CLINICAL
PHOTOGRAPHY

Technical errors

Camera

It is important to correct camera orientati-
on. Extra oral photographs are taken by using
of tripod, intra oral photographs can be taken
900 to the reference points (2,5). Extra oral
photos are taken with portrait mode (2,5,7);
intraoral photos are taken with landscape (7),
or macro (2) mode. It is important thirty five
mm photography, to use a constant magnifi-
cation for extra-oral, intra oral and mirror vi-
ews for comparing the images which have ta-
ken different time (5,7,25,26). For standardi-
zation of images, a label can be placed on
the barrel of lens and each lens setting (focal
length) is placed on this label (Figure 12). In-
tra oral, extra oral and mirror photos which
are taken in this method can be direct com-
pared. After the focal length is set on the tag-
ged line, the camera can be focused by mo-
ving forward and backward from the patient.
This is not a critical issue in digital images.
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leri goriintliye ceviren algilayici sensorlerin
(ccd: charge coupled device) lizerindeki re-
sim elementlerinin (piksel) sayisi ile belirlenir
(7). Modern dijital kameralarin ¢ogu 3 mega-
piksel veya tizerindedir ve kaliteli klinik fo-
tograf cekmek icin yeterlidir (7,25, 27, 28).

DiJiTAL FOTOGRAF MAKINESI iLE
iLGILi PROBLEMLER

Net Alan Derinligi

Diyafram, isiklanacak yiizeyin tzerine di-
secek 1stk miktari ve goriintii netliginin kon-
trollini saglar. Diyafram agikhigi azaldikga
daha genis bir alan net goriintiilenebilir (Sekil
13). Net goriintiilenen bu alana "net alan de-
rinligi" adi verilir. Diyafram acgikligi arttikga
(F:1.2 - F:5.6 ) net alan derinligi azalir bunun
yaninda odaklanan bolge haricinde kalan ki-
simlarin netligi de azalir. Net alan derinligi
odaklanan goriinti miktari, magnifikasyon ve
diyafram segimine baglidir. Pek ¢ok ticari di-

B
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AL g
' Haklanma‘ diizlemi

Because, they can be once cropped and resi-
zed to allow comparison with previous or
subsequent images providing sufficient infor-
mation on the image. This is determined by
the number of picture elements (pixels) on
the sensors which changes electronic signals
to the image (ccd: charge coupled device)
(7). Most of modern digital cameras record 3
mega pixels or more and it is adequate for
high  quality photography
(7,25,27,28).

clinical

PROBLEMS RELATED TO DIGITAL
PHOTOGRAPHY

Depth of field

Aperture value controls both the amount of
light which illuminates the subject and image
clearance. Aperture value reduces, wider regi-
on of subject can be displayed clear (Figure
13). Clearance of the region is called “depth

Sekil 13. Kiigiik F degeri
odaklanmaya izin verir ve
netlik artar.

a. F:4ile alinan fotograf ta
olusan net alan derinligi

b. F:8ile alinan fotografta

olusan net alan derinligi

Figure 13. Small aperture
allows focus and increases the
sharpness

a. Depth of field with F:4
aperture opening

b. Depth of field with F:8

aperture opening

Sekil 14. Net alan derinligi
odaklanan diizlemin 1/3
onunti, 2/3 arkasini net

gosterir.
Figure 14. Depth of field one-

third in front and two-thirds

behind focusing plane
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jital kameranin diyaframi F:11 e kadar azala-
bilir. Agizici fotograf alirken bu kameralarin
net alan derinligi daha kiguktir ve 6n agizi-
¢i fotograf cekilirken gorintiiniin bir kismina
odaklanilamaz. Net alan derinligi odaklani-
lan bolgenin 6niinde ortalama 1/3, arkada
2/3 oraninda dagilim gosterir (Sekil 14). Bu
yetersiz net alan derinligi biylk diyafram
kullanilmasi ve lateral keserlerin distaline
odaklanilmasi ile en azindan keserlerden ka-
ninlere kadar odaklanma saglanabilir fakat
tamamen giderilemez (7).

Profesyonel kameralarda diyafram acikligi
F:32 ye kadar dusebilir. Bu ince agiklik lateral-
lerin distaline odaklanildiginda keser braketle-
rinden premolar braketlerine kadar olan alan
net bir sekilde resimde cikabilir. Bukkal ve ok-
luzal filmlerde hasta ve retraktorler dogru ko-
numlandirilirsa tek bir odaklanma diizleminde
tim alan net bir sekilde goriintiilenebilir ve
net alan derinligi bir sorun olusturmaz (7).

Otomatik odaklanma problemleri

Dijital kameralarin ¢cogunda mantel ve
otomatik odaklanma tercihi vardir. Mantel
odaklanma bazi sebeplerden dolayi tercih
edilir. Ticari kameralarda laterallere odakla-
nilmasi gerekirken, profesyonel kameralarda
kaninler tzerine odaklaniimaldir. Agizigi fo-
tograflarda keskin sinirlarin yetersiz olmasi
sebebiyle dijital kameralarda otomatik odak-
lanma zorlugu vardir. Bu sebeple fotograf
cekme girisimleri makinenin odak 1siginin
(genellikle yesil) sonmesi nedeniyle basarisiz
olur ve bu durum makinenin odaklanmis ol-
dugunu gosterir. Bu siklikla makinenin odak-
lanma girisimleri arasinda hafifce hareket et-
tirilmesine ragmen faydasizdir (7).

Bu problemin ¢6ziimii tim klinik fotograf-
larda mantiel odak ayarinin kullanilmasidir.
Son model makinelerdeki lens boyunca
odaklanma (through the lens-TTL) sayesinde
odaklanma kolaylasmaktadir. Ticari model-
lerde hekimler hasta ve kamera arasindaki
mesafeyi dogru ayarlamalidir. Ornegin odak-
lanma mesafesi 20 cm olarak mantiel ayarla-
nir ve makine hafif one veya geriye hareket
ettirilerek LCD ekran Ulzerinde resmin en net
oldugu zaman fotografi cekebilir (7).

Frontal, oblik ve profil fotograflarda odak-
lanma hastanin alt g6z kapag tizerine yapilir
ve kulaklar ile burun ucu arasindaki bélgenin
net alan derinligi icerisinde olmasi istenir (7).

Ucar, Uysal, Bengi

of field”. While aperture values increasing
(F:1,2-F:5,6), depth of field is reduced as well
the other parts of focusing region clearance
will be decreased. Depth of field is related to
the amount of focusing region, magnification
and aperture opening. The depth of field is
distributed approximately one third in front
and two thirds behind the focal plane (Figure
14). This inadequate depth of field can be re-
duced by using larger apertures and focusing
the distal of lateral to at least get central inci-
sors to canines in focus but not avoided
completely (7).

In professional cameras aperture opening
reduces to F32. When focusing the distal of
lateral, from the incisor brackets to the pre-
molar brackets can be seen on the image cle-
ar. In buccal and occlusal shots, if the patient
and retractors are positioned correctly, whole
area can be seen clear by using a focusing
plane and depth of field does not cause any
problem (7).

Auto focus problems

Most of digital cameras have auto or manu-
al focus choices. Manual focus is preferred for
some reasons. With Prosumer cameras should
be focused on the lateral incisors and profes-
sional cameras on the canines. Due to the lack
of sharply contrasting lines in intraoral photos
digital cameras have auto focusing difficulty.
For this reason, the attempt taking photo is not
successful because, cameras focus light (usu-
ally flashing green) to stop flashing; it indica-
tes shot in the focus. This is often useless in
spite of moving the camera repeatedly betwe-
en the attempts of focusing (7).

For all clinical photography, using of the
manual focus setting is the solution of this
problem. With top end cameras with through
the lens (TTL) facilities focusing. With the
prosumer models, the appropriate distance
between the patient and the camera is deci-
ded by the clinician. For example, focusing
distance is set manually 20 cm and the came-
ra is slightly moved backwards and forwards
until the image on the LCD screen is in sharp
focus, and the picture is taken (7).

In frontal, oblique and profile photog-
raphy, focusing should be made the patients
lower eyelid and ensure from the ear to the
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Ortodontik Fotograflar
Orthodontic Photographs

Golgeler

Nokta flas kullanan profesyonel kamera-
larda golgelenme hemen hemen kaginilmaz-
dir. Eger flas lensin yanina monte edilmisse
golgeler 6zellikle de lateral ¢ekimlerde goz-
lenir. Benzer sekilde eger flag lensin lizerinde
ise on gekimlerde golgeler olusur (7,29).

Nokta flas ve siradan magnifikasyonu olan
makinelerde yiiksek kalitede okluzal fotograf
elde etmek zordur, clinkii kamera ve hasta
arasindaki mesafe golge olusumu ile direkt il-
gilidir (Sekil 2). Yetersiz aydinlatma problemi-
nin ¢6ziim yolundan birisi kamera hastadan
uzak bir yere odaklanir, daha fazla isigin ci-
sim tzerine dlismesine izin verilir ve golge-
lenme azaltilir. Bu durumda, fotografi gekil-
mek istenilen bolge tim filmde sadece
%20’lik bir alan kaplar ve kalan %80’lik bol-
gede kaliteli goriinti olusturmak igin kamera-
nin CCD kalitesi yeterli olmalidir (Sekil 3) (7).

Simetrik resimlerin olusturulmasi

Dental Eye 3 kameralarin en biiylik avan-
tajlarindan birisi gortinti bulmak (Viewfinder
vizor) icin ag sistemi olmasidir (30). Bu simet-
rik ve dengeli fotograf almak igin 6nemli bir
ozelliktir. Bu sekilde agizici ve agizdisi fotog-
raflarda okluzal dizlem, inter pupiller diiz-
lem ve Frankfort diizlemi referans alinarak si-
metrik resimler elde edilebilir ve resimler tek-
rarlanabilir (7).
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tip of the nose of the patient falls within the
depth of field (7).

Shadows

In prosumer digital cameras with point
flash, shadowing problems are almost inevi-
table. If the point flash is mounted to one si-
de of the lens, shadowing is especially noti-
ceable on the lateral shot. Similarly if the
flash is above the lens shadowing is displa-
yed on the anterior shot (7,29).

With point flash and the usual magnificati-
on, high quality occlusal photographs are dif-
ficult to obtain, because the proximity of the
camera to the patient is interested the shadow
(Figure 2). One solution of inadequate illumi-
nation is to focus further away from the pati-
ent; it allows more light in and reduces shado-
wing. In this situation, the area of interest
only fills 20% of the image area captured and
the other %80 of the part may be produced
good image only the cameras with high qua-
lity CCD (Figure 3) (7).

Constructing symmetrical images

One major advantage of Dental Eye 3 ca-
mera is the presence of a graticule in the vi-
ewfinder (30). It is an important attribute for
constructing symmetrical image. In this way,

A
o,

Sekil 15. intraoral kamera.

Figure 15. Intraoral cam.
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Kart problemleri

Dijital resimler siklikla PCMCIA kartlarina
kaydedilir. Bu kartlarda 50 kiigiik yuva vardir
ve kamera igindeki kiiciik pinlere giris yapar.
Bu kartlardaki kiiglik hatalar pinlere zarar ve-
rir ve bu pinler bir kez bozuldugunda kame-
ranin tamir edilmesi gerekir (7).

CCD problemleri

Dijital kamera lizerindeki lensler degisme-
diginden olusan tozlar kameralarin CCD’si
Uzerine etki edebilir. Bu durum agizici ve
agizdisi fotograflar incelendiginde ince siyah
izler seklinde goriiliir. SLR tip kameralarda
siklikla optik temizleme sivisi ile ince bir bez
ile temizlenebilir (7).

Pozisyon hatalar

Profil fotograflari ¢ekilirken olusan en yay-
gin hata hastanin bas postiiriinden kaynakla-
nir. Hastanin basini 6ne veya arkaya dogru
egmesi, bunun yaninda farkli magnifikasyon
degerleri (31) sebebiyle hem yumusak hem
de sert doku degerlendirilmesinde yanlis yo-
rumlara sebep olur (7,20).

On ve yan agizici fotograf cekilirken yapi-
lan yaygin hatalar; okluzal diizlemin egilmis
olmasi, yanlis retraktor secimi ve retraktorle-
rin yanhs kullanimidir (7). Diger bir hata ise
tukarigin aspire edilmemesi, dilin retrakte
edilmemesi ve disler lizerinde aljinat artikla-
rinin kalmasidir (32). Yan fotograflarda pre-
molar veya kanin bolgenin acili cekilmesi
molar iliskinin yanlis goriintiilenmesine se-
bep olur (7).

Dijital fotograflarin dosya boyutlari

Powerpoint sunumlari hazirlanirken hasta-
nin fotograflari disiik boyutta kaydedilmeli-
dir. Eger ylksek kalitede kayit alinmasi isteni-
yorsa TIFF formatinda kaydedilmelidir (34).
Bu uzantidaki bir resim ile yiiksek kalitede fo-
tograf kagidi kullanildiginda maksimum kali-
tede baski yapilabilir (5,7).

AGIZiCi KAMERALAR

Klinikte kullanilan agizigi kameralarin ¢o-
zUnlrlGgl en az 810.000 piksel olmali ve
otomatik odaklama 6zelligine sahip olmahdir
(Sekil 15). Ortodontik fotograf ¢ekimi igin en
az 3-4 megapikselin (5,7,25) gerektigi dusu-
niilirse bu deger oldukga disiktir. Bunun
yaninda agizici kameralar da 1gik kaynagi
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occlusal, inter papillary, Frankfort horizontal
plane are used to reference point and help to
construct symmetrical and reproducible pho-
tographs (7).

Card problems

Digital images are often recorded onto
PCMCIA cards which have 50 small holes
that accept 50 tiny metal pins within the ca-
mera. Small defects in the PCMCIA card may
damage the pins and once damaged will re-
quire repairing (7).

CCD problems.

The lenses on the digital cameras are never
changed so the dust may get onto the CCD of
the cameras. This will be seen as tiny ‘in fo-
cuses black marks, at a spot on intra and ex-
tra oral images. On SLR type cameras it is
possible to get access to the CCD to allow to
be cleaned with optic cleaning liquid (7).

Positional errors

The most errors with profile shots are cau-
sed by patient posturing. Excessive tilting of
the head forwards or backwards besides dif-
ferent magnification values (31) causes the
wrong evaluation of the soft tissue morpho-
logy or skeletal pattern (7,20).

When taken the anterior and buccal in-
traoral photographs, the most common errors
include canted occlusal planes, inappropria-
te selection and use of cheek retractors (7).
Excessive saliva cannot be aspirated or the
tongue cannot retracted and bits of alginate
left on the teeth (32). In buccal shots, premo-
lar or canines region may not shot 900 so the
molar relation is seem to be wrong (7).

File size of digital photographs

For power point presentation, pictures of
the patient are saved in small size. If the ima-
ge were recorded high quality, TIFF file for-
mat should be used (34). This image will al-
low the maximum quality image to be repro-
duced on high quality photographic paper
when required (5,7).

INTRAORAL CAM

Intraoral cam has at least 810.000 pixels
and auto focus for clinical purposes (Figure

Tiirk Ortodonti Dergisi 2010,23:86-105
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olarak 4 adet beyaz LED lamba bulunmalidir.
Direkt bilgisayara veri aktarabilmesi ve hasta
basinda fotograflarin analiz edilmesinin ya-
ninda kiiciik olmasi ve ilave donanim gerek-
tirmemesi gibi avantajlar vardir. Agizici ka-
meralarin kullanimi pratik olmasina ragmen
kayit degeri ve tekrarlanabilirligi konvansiyo-
nel kameralarla karsilastinldiginda ¢ok daha
azdir (35). Bu sebeple agizi¢i kameralarin ge-
listirilmesine ihtiyag vardir.

DiJiTAL VIDEO

Hastadan giilme pozu alinirken fotograf
makinesinin kullanilmasi, hastanin giilme
aninin kaydedilmesi islemin hizindan dolayi
onceden tahmin edilemez ve kuskulu bir ka-
yit degeri tasir (36). Hastanin giilme ve ko-
nusmanin dinamik kaydr dijital videografi ile
basariimaktadir (9,36-39). Dijital video ve
bilgisayar teknolojisi hekime, saniyede 30 ka-
re, konugma ve giilme boyunca 6n dislerin ve
disetlerinin goriintilenebilmesini saglamak-
tadir (9,37,38). Dijital video alimi ile konus-
ma ve sosyal giilme sirasinda giilmenin de-
gerlendirilebilmesi giivenilir ve tekrarlanabi-
lir bir metottur (38,40). Karsilastirma igin has-
tadan 5 saniyelik goriintt ile 150 kare alinr.
Dinamik kayitlar alinirken kamera sabit bir
pozisyonda hastadan belli bir uzaklikta ve
hasta ile ayni seviyede olmalidir. Giilmenin
kaydedilmesi igin hastadan cephe ve oblik
yonde 5 er saniyelik video alinir. Profilde do-
gal bas pozisyonunu saglamak igin sefalo-
metrik tutucular kullanilir ve hastadan “Chel-
sea eats cheesecake on the Chesapeake,”
sOylemesi ve sonrada glilmesi istenerek vide-
o kayit alinir (1). Alinan klipler bilgisayara
kaydedilir ve sikistirihr. Her bir klip 4 MB ol-
malidir, alinan videodan hastanin rahat oldu-
gu sosyal giilme pozu secilir (1,37,41,42). Vi-
deo ile alinan kayitlarda hastanin giilme cesi-
di de belirlenir (43).

Hastadan cephe yoniinde alinan giilme
pozu ile giilme indeksi degerlendirilebilir.
Giilme indeksi interkomissural genisligin in-
terlabial araliga olan oranidir, hastada giilme-
nin vertikal ve transversal 6zellikleri hakkin-
da bilgi verir. Giilmenin vertikal &6zellikleri
glilme esnasinda keser ve diseti gorinimi-
diir. Maksiller keserlerin insizal kenarlari ile
alt dudak, maksiller keserlerin gingival mar-
jinleri ile tst dudak birbirine paralel olmahdir
(37). Gulme sirasinda santral keserlerin
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15). But in the orthodontic photography, the
resolution which should be least 3-4 mega pi-
xels (5,7,25) so, the resolution of intraoral
cam is lower. Besides intraoral cam has 4 whi-
te LED for light sources. Intra oral cam has so-
me advantages: transfer the data to computer,
photographic analysis immediately and small
size and requires any additional equipment.
Intraoral cam is used practically but, record
value and reproducibility is lesser than con-
ventional cameras (35). In these reasons in-
traoral cam needs to be developing.

DIGITAL VIDEO

Smiling process are taken with the photog-
raph machine is suspicious record because
smiling time and speed is not predictable
(36). Smiling and speeching process are suc-
ceed to record digital video (9,36-39). Digital
video and computer technology give clinici-
an to record 30 pose in a second viewing of
anterior teeth and gingival while speaking
and smiling (9,37,38). Smiling records are ta-
ken from digital video is reliable and repro-
ducible (38,40). It is taken 150 pose in 5 se-
conds to compare. When dynamic records
are taken, camera is in stabile position, certa-
in distance from the patient and at the same
level. For recording smile, video is taken 5 se-
conds at the frontal and oblique side. When
profile video is taken, cephalometric head
holder is used to get natural head position
and instruct patient to say “Chelsea eats che-
esecake on the Chesapeake,” and smile (1).
Clips are recorded in computer and compres-
sed. Each clip should be 4 MB, the relax so-
cial pose is chose from the video
(1,37,41,42). Smile styles can be determined
from the video (43).

It can be evaluated smile index with fron-
tal smiling pose. The smile index is determi-
ned by ratio the inter commissure width to
the inter labial gap during smile and which
inform the vertical and horizontal characte-
ristics. The vertical characteristics of smiling
are the display of incisors and gingiva. Edges
of the maxillary incisors are parallel to lower
lip, and gingival margins of maxillary incisors
are parallel to the upper lip (37). If maxillary
central displaying is less than %75, smiling
will be inadequate (39,44). The transverse
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%?75’inden az bir kismi goriliyorsa bu giil-
me yetersiz bir giilmedir (39, 44). Giilmenin
transvers Ozellikleri incelendiginde, ark for-
mu, bukkal koridor (45-47) ve maksiller oklu-
zal dizlemin transvers egikligidir. Oblik yon-
de alinan giilme pozu ile maksiller diizlemin
oryantasyonu ve glilme arkina bakilir. Profil-
den alinan gililme pozlari ile overjet, keser
angulasyonuna bakilir (37).

Dinamik kayitlar hasta sunumlarinda
onemli bir yere sahiptirler. Bu sekilde elde
edilen klipler bilgisayarda ileri geri tekrar tek-
rar oynatilabilir ve bu sekilde segilen kareler
yardimiyla glilme egiminin baslangictan biti-
se animasyonu yapilabilir (1,9).

SONUCLAR

Fotograf hatalarinin olugsmasinin énlenme-
si ve fotograf kalitesinin ayni seviyede olmasi
ve tekrarlanabilmesi icin kullanilan teknik
ekipmanin 6zelliklerinin iyi bilinmesi ve has-
tanin uygun pozisyonlandirilmasi gerekmek-
tedir. Bu sayede:

1. Ortodontide kullanilan statik fotograf ka-
yitlari, vakalarin sunum agsamasi ve vaka-
larin karsilastirilmasinda kullanilabilir.

2. Hastanin uzun donem takibinde, verilerin
karsilastiriimasi acisindan 6nemlidir.

3. Statik fotograf kayitlarinin standart hale
getirilmesi Universiteler arasinda kayit
transferini mimkin kilar.

4. Cok merkezli calismalarin yapilacagr du-
rumlarda kayitlarin standart hale getiril-
mesi glivenilir sonuglarin elde edilmesi
acisindan 6nemlidir.

5. Standardizasyonun olusturulmasi tedavi
sonuclarinin karsilastirilmasi acgisindan
oldukga 6nemlidir.
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characteristics of smiling are arc form, buc-
cal corridor (45-47) and transverse cant of
maxillary occlusal plane. Oblique pose of
smile informs about the orientation of maxil-
lary plane and smile arch. Profile pose of
smile is taken to determine overjet and inci-
sor inclination (37).

Dynamic records are important for case
presentation. Clips are played forward and
backward in computer and smile plane can
be simulated through the treatment by selec-
ting pose (1,9).

CONCLUSIONS

It should be well known technical proper-
ties of equipments and the patient should be
well positioned for avoiding photographic er-
rors and obtaining same levels photographic
quality. In this way:

1. Static photos in orthodontics are used for
case presentation and comparisons.

2. In long term follows, it is important for
comparing data

3. Standardization of static photographic re-
cords enables us to transfer data among
universities.

4. Standardization of records is important
for acquiring reliable results in many ba-
sed research.

5. Determination of standards is much impor-
tant for assessment of treatment outcomes.
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