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ÖZET

Bu çal›flman›n amac› difllerinde hipop-
lazi ve dolgu gibi flekil bozukluklar› olan
bireylerin dijital ve alç› ölçümlerini karfl›-
laflt›rmakt›r.

Üniversitemiz arflivinde bulunan 30
hastan›n tedavi öncesi modelleri kullan›l-
m›flt›r. Seçim kriterleri flu flekilde belirlen-
mifltir; 1. Kesiciler, kaninler,premolarlar
ve molarlar›n tam olarak sürmüfl olmas›
2. En az dört difli içeren dental flekil ano-
malileri (hipoplazi veya restorasyon) bu-
lunan dentisyon. Bu kriterlere uyan mo-
deller üzerinde bir molardan di¤er mola-
ra kadar tüm meziodistal difl boyutlar› öl-
çülmüfltür. Gerekli ark boyu, var olan ark
boyu, ark sapmas› ve Bolton analizi ya-
p›lm›flt›r. Her ne kadar meziodistal difl
boyutu ölçümlerinde baz› farkl›l›klara
rastlansa da Bolton analizi ve ark boyu
sapmas› ölçümlerinde dijital ve alç› mo-
del ölçümleri aras›nda istatistiksel olarak
önemli bir fark bulunmam›flt›r.

Bu bulgular sonucunda, hastalar›n or-
todontik diagnozunda alç› modeller yeri-
ne dijital modeller de güvenle kul-
lan›labilece¤i söylenebilmektedir. (Türk
Ortodonti Dergisi 2008; 21:25-32)

Anahtar Kelimeler: Dijital model,
hipoplastik difller, restore edilmifl difller,
Bolton analizi, ark boyu sapmas›.

SUMMARY

The overall objective of this study is to
compare the measurements of plaster
models and digital models on teeth with
dental abnormalities.

Pretreatment orthodontic models of 30
patients were selected from the archive of
our university clinic. The inclusion crite -
ria were as follows; 1. Full complement
of permanent teeth including incisors, ca -
nines, premolars and first molars. 2. Den -
titions with at least four or more teeth
showing dental shape abnormalities
(hypoplasia or restoration). Mesiodistal
widths of each teeth from one molar to
the other was measured. Available arch
length, required arch length, arch defici -
ency and Bolton analysis was performed
on each of the jaws. Although there were
some statistically significant differences
between the measurements, Bolton
analysis and arch deficiency measure -
ments did not demonstrate statistically
significant difference between digital and
plaster model measurements. 

Digital models could be used instead
of plaster models for orthodontic diagno -
sis of a patient. (Turkish J Orthod
2008;21:25-32)

Key Words: Digital models, hypoplas -
tic tooth, restored tooth, Bolton analysis,
arch deficiency measurements.
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G ‹ R ‹ fi

Klinik, radyolojik, fotografik ve model in-

celenmesi sonucunda, ortodontistler malok-

lüzyonlar› tam olarak tan›mlayabilirler. ( 1 )

M o d e l l e r, klinisyenlere üç boyutlu görüntü

imkan› vererek, maloklüzyonlar hakk›nda

klinik gözlemden daha detayl› bilgi olana¤›

s a ¤ l a r l a r.(2) Model analizlerinde difl ve ark

boyutlar› ölçümleri, çekim yap›p yapmama

karar›nda yard›mc› olurlar. Ayr›ca çal›flma

modeline bak›larak iyi bir fonksiyonel ok-

lüzyon sa¤lanmas› hakk›nda bilgi sahibi olu-

n a b i l i r. ( 1 )

Ortodonti merkezlerinde radyograf ve

foto¤raflar›n bilgisayar destekli yaz›l›m

programlar› yard›m›yla incelenmesi rutindir.

Model analizlerini dijital ortamda yapma

çabalar› ilk olarak Yen (3) adl› araflt›rmac›ya

a i t t i r. Modellerin incelenmesi için üç boyut-

lu lazer tarama cihaz›n› ilk kullanan

1996’da Kuroda ve ark.(4)’d›r. Bir çok çal›fl-

mada (3-9) alç› ve dijital modellerin do¤ru-

luklar› karfl›laflt›r›lm›flt›r. Bu yap›lan çal›flma-

larda normal dental morfolojideki diflleri

içeren modeller kullan›lm›flt›r. Çürük, resto-

rasyon, atrizyon ve hipoplazi gibi dental

anomalileri içeren modeller kullan›lmam›fl-

t › r. Ortodonti kliniklerinde ise durum daha

f a r k l › d › r. Dental flekil anomalisi olan hasta-

lara da ortodontik tedavi yap›lmaktad›r. Bu

dental flekil anomalilerine sahip bireylerde

difllerin kontakt noktalar› tam olarak görüle-

memekte ve bu da boyutlar›n yanl›fl ölçül-

mesine neden olmaktad›r. Dijital modellerin

günlük ortodonti prati¤indeki güvenilebilir-

liklerini belirleyebilmek amac›yla, dental

anomalili difllerde de dijital ve alç› modelle-

rin karfl›laflt›r›lmalar› gerekmektedir. Bu ça-

l›flman›n amac› dental anomalili diflleri olan

bireylerde dijital ve alç› ölçümlerini karfl›-

l a fl t › r m a k t › r.

GEREÇLER ve Y Ö N T E M

Üniversitemiz arflivinde bulunan 30 has-

tan›n tedavi öncesi modelleri kullan›lm›flt›r.

Seçim kriterleri flu flekilde belirlenmifltir;. 1.

K e s i c i l e r, kaninler, premolarlar ve molarla-

r›n tam olarak sürmüfl olmas› 2. En az dört

difli içeren dental flekil anomalileri (hipopla-

zi veya restorasyon) bulunan dentisyon. 

I N T R O D U C T I O N

Clinical, radiological, photographical

and model examination are mandatory diag-

nostic tools for an orthodontist to diagnose a

malocclusion properly. (1)  Model examina-

tion enables a clinician to evaluate the ma-

locclusion in more detail than clinical exa-

mination by providing a three dimensional

v i e w.(2) Model analysis requires measuring

tooth and arch sizes from a study model

which helps us to decide whether an extrac-

tion is necessary or not. Also information

about the achievement of a good functional

occlusion could be assessed from a study

model.(1) 

Computer based examination of the radi-

ographs and photographs are routine in ort-

hodontic offices. First attempt to make mo-

del analysis by digitizing landmarks was

made by Yen (3). In 1996 Kuroda et al.(4)

was the first whom used a three dimensional

laser scanning system for the examination of

the models.  Up to date several researc h e s ,

(3-9) comparing the accuracy of plaster and

digital models has been performed. Previous

studies used models with teeth having nor-

mal dental morphologies. Casts having den-

tal abnormalities like caries, restorations,

attrition and hypoplasias were not conside-

red at those studies. In a normal daily prac-

tice this is not the situation. Patients with te-

eth abnormalities do get an orthodontic tre-

atment. It is not always possible to see the

contact points in individuals with dental ab-

normalities and therefore some mistakes in

measurements could occur. To determine

the reliability of digital models in daily ort-

hodontic practice, the comparison of plaster

and digital models on the teeth with dental

abnormalities had to be done. The overall

objective of this study is to compare the me-

asurements that are made on plaster models

and digital models with teeth having dental

abnormalities.  

M ATERIALS and METHODS

Pretreatment orthodontic models of 30

patients were selected from the archive of

our university clinic. The inclusion criteria

were as follows; 1. Full complement of per-

manent teeth including incisors, canines,
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Araflt›rmac› CG, alç› modeller üzerinde

dijital kumpas vas›tas›yla do¤rudan ölçüm-

leri yapm›flt›r. Kumpas yard›m›yla ölçülen

m o d e l l e r, dijital ortama tafl›nmalar› için fir-

maya (MedCAM Ltd.fiti, ‹stanbul) gönderil-

di. Operatör farkl›l›¤›n› elimine etmek ama-

c›yla ayn› araflt›rmac› dijital model ölçümle-

rini yapm›flt›r. Ayn› modellerde ölçümler ya-

p›ld›¤› için ölçümler aras›nda farkl›l›k bek-

l e n m e m e k t e d i r. Operatör hatas›n›n belirlen-

mesi amac›yla rasgele seçilen 5 model 4

hafta sonra 2. defa ölçülmüfltür. ‹lk ve ikinci

ölçümler aras›ndaki farkl›l›klar›n belirlen-

mesi için efllefltirilmifl t testi yap›lm›fl ve öl-

çümler aras›nda istatistiksel olarak önemli

farkl›l›klar bulunmam›flt›r.

Alç› ve dijital modellerle yap›lan 

ö l ç ü m l e r

Her bir diflin mesiodistal geniflli¤i ölçü-

lürken kumpas difllerin oklüzal düzlemine

dik olarak tutulmufl ve en genifl boyut ölçül-

m ü fl t ü r.(fiekil 1) Tüm ölçümler 0,1 mm’ye

yaklaflt›r›larak ölçülmüfltür.

Dijital ölçümler s›ras›nda firman›n bize

sa¤lad›¤› yaz›l›m kullan›larak oklüzal görün-

tülerden difllerin en genifl meziodistal boyut-

lar› belirlenmifltir (fiekil 2). Kolayl›k ve do¤-

ruluk sa¤lamas› için yaz›l›mda bulunan bü-

yütme arac› kullan›larak ölçümler yap›lm›fl-

t › r. 

Bolton analizi, var olan ark boyutu, ge-

rekli ark boyutu ve ark yetersizli¤i ölçümle-

ri hem dijital hem de alç› modeller için he-

s a p l a n m › fl t › r. Alç› modellerde var olan ark

boyutu hesaplan›rken mesing teller maksiler

ve mandibuler kretler üzerinden geçecek fle-

kilde bükülmüfltür. Daha sonra bu tel düz-

lefltirilerek boyu ölçülmüfltür.  Digital mo-

dellerde var olan ark boyutu hesaplan›rken,

yaz›l›m sayesinde maksiller ve mandibuler

kretlere uyumlu ark flekilleri çizilmifltir. Ge-

rekli ark boyutu hesaplan›rken ise maksilla

ve mandibuladaki premolar, kanin ve kesici-

lerin meziodistal boyutlar› toplanm›flt›r. Bol-

ton analizi, maksilla ve mandibula da bulu-

nan anterior 6 diflin boyutlar› ile her iki ark-

taki molardan molara 12 difl toplam› aras›n-

da bir orant› kurularak yap›lm›flt›r.

Verilerin incelenmesinde Windows için

premolars and first molars. 2. Dentitions

with at least four or more teeth showing

dental shape abnormalities (hypoplasia or

restoration). 

Direct measurements from the plaster

casts were done by digital caliper by the re-

s e a rcher CG. After all measurements were

done plaster models were send to the firm

(MedCAM Inc., Istanbul) that will digitize

the models. The same researcher measured

the digitized models to eliminate inter ope-

rator difference. As same models were used

the measurements should be identical. For

intra operator difference 5 randomly selec-

ted models were measured 4 weeks after the

first measurements. To determine the diffe-

rences between first and second measure-

ments, paired samples t-test was performed.

There were no statistically significant diffe-

rences between the measurements.   

Measurements on plaster casts and 

digital models

Digital caliper was used for plaster cast

measurements. The mesiodistal width of

each tooth was measured to its greatest

width holding the caliper perpendicular to

the occlusal plane of the tooth (Figure 1). A l l

measurements were made to the nearest 0.1

mm.  

The mesiodistal width of each tooth from

the occlusal view of the digital models was

used with the software which is supplied by

the firm that digitized the models. (Figure 2)

For ease and accuracy of measurements the

images were enlarged using the magnificati-

on tool of the software. 

Bolton analysis, available arch length, re-

Resim 1: Alç› model

Figure 1: Plaster model
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haz›rlanan SPSS 10.0 yaz›l›m› kullan›larak

efllefltirilmifl t testi yap›lm›flt›r.  

B U L G U L A R

Tablo 1’de alç› modeller ve dijital model-

lerden yap›lan ölçümlerin korelasyon katsa-

y›lar› verilmifltir. Önem derecesinin s›f›r ol-

mas› bu iki ölçümün birbirine çok yak›n ol-

du¤unu belirtmektedir. 

Tablo 2’de alç› modeller ve dijital model-

lerden yap›lan ölçümlerin ortalama, standart

deviasyon ve önem dereceleri bulunmakta-

d › r. Tüm ikinci premolarlar›n, mandibuler

sa¤ lateral kesicinin, mandibuler sa¤ birinci

molar›n meziodistal boyutunda, maksiller

12 diflin toplam›nda ve maksiller gerekli ark

boyutu ölçümlerinde istatistiksel olarak an-

laml› farkl›l›klar bulunmufltur (p<0.05).

Mandibuler 6 difl toplam› ve mandibuler ge-

rekli ark boyutlar›nda da p<0.01 önem dere-

cesinde anlaml› farkl›l›klara rastlan›lm›flt›r.

Mandibuler sol birinci premolar meziodistal

ölçümlerinde ve mandibuler total 12 difl

toplam›nda da p<0.001 düzeyinde istatistik-

sel olarak önemli farkl›l›klar bulunmufltur. 

TA R T I fi M A

Günlük ortodonti prati¤inde s›kl›kla res-

torasyon ve hipoplazi gibi dental anomalile-

re sahip hastalar tedavi edilmektedir. Bu, bi-

zim bu çal›flmay› planlamaktaki ana ç›k›fl

noktam›zd›. Araflt›rmam›z›n sonuçlar›na gö-

re dijital ve alç› modellerde yap›lan ölçüm-

lerde,  meziodistal difl boyutlar› aras›nda ba-

z› farkl›l›klar olmas›na ra¤men, Bolton ana-

lizi ve yer darl›¤› ölçümlerinde ayn› sonuç-

lar elde edilmifltir. Bu bulgu, Bolton analizi

yap›lmas›nda ve yer darl›¤›n›n incelenme-

quired arch length and deviation of the arc h

length measurements (deficiency) were cal-

culated for both digitized and plaster mo-

dels. Available arch length was measured by

a brass wire that is bended on the maxillary

and mandibular arches on plaster models.

The wire was straightened afterwards and

measured by a ruler. On the digital models,

soft ware allows us to draw an arch which is

convenient with maxillary and mandibular

jaws. Required arch perimeter was the sum-

mation of the maxillary and mandibular me-

siodistal tooth widths including premolars,

canines and incisors. Bolton analysis was

performed both by measuring the discre-

pancy between the anterior 6 maxillary and

6 mandibulary teeth and the discrepancy for

the 12 teeth from first molar to first molar in

both arches.   

The data were tested by using paired

samples t test with the SPSS soft ware 10.0

for windows. 

R E S U LT S

Table 1 shows the correlation coefficients

of the measurements that are derived from

the plaster models and digital models. Tw o

measurements are so close to each other

that the significance value was near to zero.

Table 2 presents the mean, standard devi-

ation and significance of the two measure-

ments made from plaster and digital models.

There were significant differences between

the mesiodistal measurements of all second

premolars, mandibulary right lateral incisor,

mandibulary right first molar, total widths of

12 maxillary teeth and maxillary required

a rch measurements (p<0.05). Summation of

mandibulary six teeth and mandibular requ-

ired arch length also demonstrated a statisti-

cally significant differences between two

measurements at p<0.01 sinificance level.

Mandibulary left first premolar mesiodistal

measurements and mandibulary total 12 te-

eth presented statistically significance at

p<0.001 level. 

D I S C U S S I O N

In our daily orthodontic practice we fre-

quently treat patients with dental abnorma-

lities like restorations or hypoplasied teeth.

Resim 2: Dijital model

Figure 2: Digital model
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sinde alç› model ölçümlerin yerine dijital

modeller kullan›labilece¤inin bir gösterg e s i-

d i r. 

Schirmer ve Wiltshire (5), modelleri diji-

tal hale getirirken model fotokopilerini kul-

lanm›flt›r ve dijital modellerdeki difl boyutla-

r›n›n daha küçük oldu¤unu bildirmifltir. Bu

bulgunun nedenini 3 boyutlu bir modeli iki

boyutta incelemenin zorlu¤una dayand›r-

m › fl l a r d › r. 3 boyutlu ortodontik modellerin

fotokopilerini çekerek modellerin dijital ha-

le getirilemeyece¤ini rapor etmifllerdir. Bu-

nunla beraber, bizim kulland›¤›m›z yöntem

Schirmer ve Wi l t s h i r e ’ (5) ›nkinden farkl›d›r.

Santoro ve ark. (10) dijital ve alç› modeller

üzerinde yap›lan ölçümleri karfl›laflt›rm›fl ve

digital ölçümlerin daha küçük oldu¤unu be-

l i r t m i fl l e r d i r. Bu ölçümler aras›ndaki fark›n

aljinat büzülmesi veya dijital görüntülerde

kontak noktalar›n› ay›rt etmede yaflanan

güçlüklerden oldu¤unu vurg u l a m › fl l a r d › r.

Santoro ve ark. (10) modelleri dijital hale ge-

tirmek için 3 boyutlu bir taray›c› kullanm›fl

ve model ölçümlerinde de özel bir yaz›l›m-

This was our clinical point to construct the

present study. Same results were obtained in

both Bolton analyse and arch deficiency

measurements, while there were differences

between mesiodisal dimensions of some te-

eth. The study confirms that digital model

measurements may be used instead of plas-

ter cast model measurements for Bolton and

space analysis.

Schirmer and Wiltshire, (5) whom photo-

copied the models for digitizing, also de-

monstrated smaller mesiodistal tooth me-

asurements on digital models. They attribu-

ted this finding to the difficulty of measuring

a 3D model in 2 dimensions. Schirmer and

Wiltshire (5) reported that 3D orthodontic

models can not be reproduced with photo-

copies but the method that used for digiti-

zing the plaster models was different from

ours. Santoro et al. (10) compared the me-

asurements that are made on digital and

plaster models and reported that digital me-

asurements were smaller than the manual

ones. They reported that this finding could

Ölçüm / Measurement Korelasyon
(Correlation)

Önem derecesi
(Significance)

16 no’lu difl) (tooth no 16) ,911 ,000
15 no’lu difl) (tooth no 15) ,945 ,000
14 no’lu difl) (tooth no 14) ,838 ,000
13 no’lu difl) (tooth no 13) ,768 ,000
12 no’lu difl) (tooth no 12) ,848 ,000
11 no’lu difl) (tooth no 11) ,957 ,000
21 no’lu difl) (tooth no 21) ,947 ,000
22 no’lu difl) (tooth no 22) ,905 ,000
23 no’lu difl) (tooth no 23) ,713 ,000
24 no’lu difl) (tooth no 24) ,876 ,000
25 no’lu difl) (tooth no 25) ,834 ,000
26 no’lu difl) (tooth no 26) ,849 ,000
Maksiller12 difl) toplamı (Total maxillary 12 teeth) ,966 ,000
Maksiller 6 difl) toplamı (Total maxillary 6 teeth) ,953 ,000
Toplam Bolton oranı (Total Bolton discrepancy) ,931 ,000
Anterior Bolton oranı (Anterior Bolton discrepancy) ,956 ,000
Maksiller var olan ark boyu (Maxillary available arch) ,913 ,000
Maksiller gerekli ark boyu (Maxillary required arch) ,835 ,000
Maksiller ark boyu sapması (Maxillary deficiency) ,783 ,000
36 no’lu difl) (tooth no 16) ,823 ,000
35 no’lu difl) (tooth no 15) ,787 ,000
34 no’lu difl) (tooth no 14) ,674 ,000
33 no’lu difl) (tooth no 13) ,700 ,000
32 no’lu difl) (tooth no 12) ,744 ,000
31 no’lu difl) (tooth no 11) ,866 ,000
41 no’lu difl) (tooth no 21) ,784 ,000
42 no’lu difl) (tooth no 22) ,741 ,000
43 no’lu difl) (tooth no 23) ,720 ,000
44 no’lu difl) (tooth no 24) ,849 ,000
45 no’lu difl) (tooth no 25) ,875 ,000
46 no’lu difl) (tooth no 26) ,775 ,000
Mandibuler12 difl) toplamı(Total mandibulary 12 teeth) ,892 ,000
Mandibuler 6 difl) toplamı (Total mandibulary 6 teeth) ,921 ,000
Mandibuler var olan ark boyu(Mandibular available arch) ,766 ,000
Mandibuler gerekli ark boyu (Mandibular required arch) ,797 ,000
Mandibuler ark boyu sapması (Mandibular deficiency) ,803 ,000

Tablo I: Alç› ve dijital

modellerin korelasyon

katsay›lar› ve önem dereceleri.

Table I: Correlation

coefficients and significance of

plaster and digital models.
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dan faydalanm›flt›r. Bu bizim yöntemimizle

uyum içersindedir. Bizim çal›flmam›zda da

alç› ve dijital model difl boyutu ölçümlerin-

de baz› farkl›l›klar bulunmufltur. Bu difl

gruplar› genelde restorasyonlar›n s›kl›kla gö-

rüldü¤ü premolarlar ve molarlard›r. Di¤er

araflt›rmac›lar›n belirttikleri nedenlere ek

olarak, bizim çal›flmam›zda difl morfoloji

bozukluklar›na ba¤l› olarak kontakt noktala-

r›n›n tam olarak gözükmemesinin bunu or-

taya ç›kard›¤›n› düflünmekteyiz. Baz› vaka-

larda difller aras›ndaki interproksimal alan

difllerin en genifl meziodistal çaplar›n›n öl-

çülebilmesi için yeterli görüntü vermemek-

t e d i r. Bütün bu olumsuzluklara ra¤men, 24

meziodistal difl ölçümünün sadece yedisin-

de farkl›l›klar bulunmufltur. Meziodistal difl

ölçümlerindeki farkl›l›klara ba¤l› olarak;

maksiller 12 difl toplam›nda, mandibuler 6

ve 12 difl toplamlar›nda da istatistiksel an-

laml› farkl›l›klar bulunmufltur. Bu ölçümler

istatistiksel olarak farkl›d›r ama klinik olarak

anlaml› olup olmad›klar› tart›flmal›d›r. Bura-

be explained by alginate impression shrin-

kage and by difficulty in identifying land-

mark on a digital image. Santoro et al. (10)

used a 3D scanner for digitizing the models

and a software for measuring the tooth

widths which was similar to ours. In our

s t u d y, digital model measurements were

smaller than the plaster ones at some of the

mesiodistal tooth widths. These tooth groups

were mainly premolars and molars which

are generally restored. This associated diffe-

rence, could be related with dull contact po-

ints because of the dental abnormalities in

addition to the other researchers reasons. In

some cases, interproximal area between the

teeth is not well defined enough for certa-

inty that the greatest mesiodistal diameter is

being measured. Inspite of this, just seven of

the 24 tooth mesiodistal width measure-

ments were statistically different. As a result

of different mesiodistal tooth measurements,

summation of maxillary 12 teeth and sum-

mation of mandibulary 6 and 12 teeth de-

monstrated some statistical differences. The-

 Alçı model
(Plaster model)

Djital Model
(Digital)

Ölçüm / Measurement Ortalama
(Mean)

SS
SD

Ortalama
(Mean)

SS
SD

Önem
derecesi

(Significance)
16 no’lu difl) (tooth no 16) 10.48 0.76 10.53 0.72
15 no’lu difl) (tooth no 15) 6.75 0.54 6.68 0.51 *
14 no’lu difl) (tooth no 14) 6.94 0.49 6.95 0.53
13 no’lu difl) (tooth no 13) 7.76 0.48 7.72 0.42
12 no’lu difl) (tooth no 12) 6.79 0.68 6.74 0.66
11 no’lu difl) (tooth no 11) 8.61 0.58 8.57 0.60
21 no’lu difl) (tooth no 21) 8.55 0.55 8.52 0.56
22 no’lu difl) (tooth no 22) 6.68 0.63 6.60 0.62
23 no’lu difl) (tooth no 23) 7.75 0.51 7.68 0.52
24 no’lu difl) (tooth no 24) 7.01 0.49 6.95 0.50
25 no’lu difl) (tooth no 25) 6.86 0.45 6.68 0.42 *
26 no’lu difl) (tooth no 26) 10.31 0.79 10.29 0.87
Maksiller12 difl) toplamı (Total maxillary 12 teeth)  94.56 5.38 93.85 4.88 *
Maksiller 6 difl) toplamı (Total maxillary 6 teeth) 46.17  2.93  45.85  2.93
Toplam Bolton oranı (Total Bolton discrepancy)  1.47 1.23 1.54  0.97
Anterior Bolton oranı (Anterior Bolton discrepancy) 1.22 0.74 1.43 0.42
Maksiller var olan ark boyu (Maxillary available arch) 69.08 5.97 68.98 5.63
Maksiller gerekli ark boyu (Maxillaryrequired arch) 73.74 4.11 73.12 3.72 *
Maksiller ark boyu sapması (Maxillary deficiency) -4.68 5.72 -4.14  5.43
36 no’lu difl) (tooth no 36) 10.80 0.78 10.70 0.75
35 no’lu difl) (tooth no 35) 7.23 0.39 7.07 0.49 *
34 no’lu difl) (tooth no 34) 7.03 0.46 6.80 0.47 ***
33 no’lu difl) (tooth no 33) 6.68 0.41 6.59 0.47
32 no’lu difl) (tooth no 32) 5.94 0.49 5.86 0.59
31 no’lu difl) (tooth no 31) 5.37 0.29 5.36 0.31
41 no’lu difl) (tooth no 41) 5.36 0.30 5.24 0.38
42 no’lu difl) (tooth no 42) 6.02 0.59 5.75 0.51 *
43 no’lu difl) (tooth no 43) 6.75 0.42 6.50 0.56
44 no’lu difl) (tooth no 44) 6.94 0.39 6.88 0.46
45 no’lu difl) (tooth no 45) 7.15 0.46 7.04 0.45 *
46 no’lu difl) (tooth no 46) 10.90 0.81 10.64 0.76 *
Mandibuler12 difl) toplamı(Total mandibulary 12 teeth) 86.22 4.58 84.54 4.57 ***
Mandibuler 6 difl) toplamı (Total mandibulary 6 teeth) 36.15 2.08 35.35 2.44 **
Mandibuler var olan ark boyu(Mandibular available arch) 61.97 4.59 61.21 3.99
Mandibuler gerekli ark boyu (Mandibular required arch) 64.80 4.12 63.15 3.44 **
Mandibuler ark boyu sapması (Mandibular deficiency) -2.52 4.93 -2.01 4.14

Tablo II: Alç› ve dijital

modellerde yap›lan

ölçümlerin ortalama ve

standart sapmalar›. *p<0.05,

**p<0.01, ***p<0.001

Table II: Mean and standard

deviations of the

measurements that are made

from plaster and digital

models. *p<0.05, **p<0.01,

***p<0.001
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Dijital Ortamda Model Analizi 
Digital Model Analysis 

daki ana problem, bu ölçüm farkl›l›klar›n›n

Bolton analizini ve ark boyu sapmalar›n› et-

kileyip etkilemedi¤idir. (10)

Shellhart ve ark.(11) Bolton analizi sonuç-

lar›n› ince uçlu pergelle ölçtüklerinde bile

2.2 mm sapmalar olabilece¤ini bildirmifller-

d i r. Tomasetti (7) Bolton uyumsuzlu¤unu üç

defa kumpasla ölçtü¤ü çal›flmas›nda

vakalar›n %86.4’ünde 1.5 mm sapmalar

rapor etmifltir. Bu bize ayn› metotla bile öl-

çüldü¤ünde baz› farkl›l›klar olabilece¤ini

d ü fl ü n d ü r m e k t e d i r. Motohashi ve Kuroda (6)

3 boyutlu bilgisayar destekli sistemlerin

diagnoz ve tedavi planlamas›nda faydal› ol-

du¤unu bildirmifllerdir. Baflka bir çal›flma da

Quimby ve ark. (9) dijital ölçümlerin do¤-

rulu¤u ve güvenilirli¤ini araflt›rm›fllard›r. Öl-

çümler aras›nda farkl›l›klar bulmufllard›r

ama bu farkl›l›klar›n önemli olmad›¤›n› ve

dijital metotlar›n kullan›labilece¤ini bildir-

m i fl l e r d i r. Mullen ve ark.(12) yapt›klar› çal›fl-

mada dijital modellerin diagnoz için

güvenilir olarak kullan›labilece¤ini rapor et-

m i fl l e r d i r. Bizim çal›flmam›zda, Bolton

analizi ve ark boyu sapmalar› aras›nda

dijital ve alç› modeller aras›nda istatistiksel

olarak önemli bir farkl›l›k bulunmam›flt›r. Bu

sonuçlar›n ›fl›¤›nda, dijital model ölçüm-

lerinin alç› model ölçümlerine alternatif

olabilece¤ini söyleyebiliriz. Modelleri gör-

mek için k›salan koltukta oturma zaman› ve

alç› modelleri saklamak için yer ihtiyac›n›n

ortadan kalkmas› di¤er avantajlar› aras›nda

s a y › l a b i l i r. ( 9 )

S O N U Ç

Difllerin meziodistal geniflliklerinin belir-

lenmesi s›ras›nda dijital ve alç› modeller

aras›nda baz› farkl›l›klar ortaya ç›kmaktad›r.

Bu farkl›l›klar çok önemli de¤ildir, çünkü

Bolton analizi ve ark boyu sapmas› ölçüm-

leri bize ayn› sonuçlar› vermektedir ve bu

dijital modellerin diagnoz kabiliyetini azalt-

m a m a k t a d › r. Hastalar›n ortodontik diag-

nozunda alç› modeller yerine dijital model-

ler güvenle kullan›labilir. Teknolojideki son

geliflmeler sayesinde de dijital modeller or-

todontik yaflamda daha çok kullan›lacakt›r.

se are statistically significant but are they of

clinical relevance. The main problem is to

distinguish if this affects Bolton analysis and

space analysis or not? (10)         

Shellhart et al. (11) reported that Bolton

discrepancy may demonstrate a standard

deviation of 2.2 mm when measured with

needle pointed dividers. Tomasetti (7) stated

that when three vernier caliper measure-

ments were compared Bolton discrepancy

was within 1.5 mm in 86.4% of the cases.

This leads us to think that there could be so-

me deviations when same methods are

used. Motohashi and Kuroda (6) demonstra-

ted that a 3D computer aided system is a fe-

asible method for diagnosis and treatment.

In another research, Quimby et al. (9) searc-

hed for the accuracy, reproducibility, ef-

ficiancy and effectiveness of measurements.

They found statistically significant differen-

ces between the measurements, but they

report that these differences are not

clinically significant and digital methods

could be used. More recent research of Mul-

len et al. (12) reports that digital models can

be used confidently for diagnosis. In the

present study, Bolton ratios and space analy-

sis results derived from both digital and plas-

ter models are not statistically significant. In

the highlights of these results, digital model

measurements seem to be an alternative for

plaster model measurements. Shortened

chairside for viewing models and gained

space for archiving the plaster models are

other advantages.

C O N C L U S I O N

Determining the mesiodistal width of the

teeth with digital models demonstrates some

differences with plaster models. These are

not so critical, because Bolton analysis and

space analysis gives us the same results with

plaster models and it is not a threat to the

diagnostic capability of the digital models.

Digital models could be used instead of

plaster models for orthodontic diagnosis of a

patient. In conjunction with recent develop-

ments in technology, digitals models might

be more spread out for orthodontic diag-

n o s i s .
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