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ÖZET

Bu çal›flmada, "Vistadent Image Mana-
gement System (VIMS)" bilgisayar progra-
m› ile yap›lan 2 y›ll›k k›sa süreli büyüme
tahmininin güvenirli¤inin, farkl› iskeletsel
kapan›fl bozukluklar›nda de¤erlendiril-
mesi amaçlanm›flt›r. Toplam 52 hastadan
(28 erkek, 24 kad›n) al›nan 104 lateral se-
falometrik radyograf de¤erlendirilmifltir.
Hasta seçim kriterleri flu flekildedir: (1)
yaklafl›k iki y›l içinde hastan›n ortodontik
tedavi görmemifl olmas› ve (2) ayn› hasta-
dan yaklafl›k iki y›l sonra da lateral sefa-
lometrik radyograf al›nm›fl olmas›d›r. Ça-
l›flmam›zda, hastalar›n iskeletsel uyum-
suzluklar›na göre 3 grup oluflturulmufltur:
S›n›f I kapan›fl bozuklu¤u olan grupta 19,
s›n›f II’de 17 ve s›n›f III’te 16 kifli bulun-
m a k t a d › r. Bilgisayarl› büyüme tahmini
program›n›n güvenirli¤ini de¤erlendir-
mek için 24 parametre hastalarda iskelet-
sel ayr›m yap›lmadan ve yap›larak de¤er-
l e n d i r i l m i fl t i r. ‹skeletsel s›n›flama göz
önünde bulundurulmad›¤›nda, 24 para-
metrenin %58’inde, bilgisayar tahmini
güvenilir bulunmufltur. ‹skeletsel s›n›fla-
ma göz önünde bulunduruldu¤unda ise
s›n›f I hastalarda 24 parametrinin %79’u,
s›n›f II ve s›n›f III hastalarda ise %75’i gü-
venilir bulunmufltur. Sonuç olarak,
"VIMS" kullan›larak yap›lan büyüme tah-
mininde iskeletsel s›n›flama göz önünde
bulundurulmal›d›r. (Türk Ortodonti Der -
gisi 2006;19:241-251)

Anahtar Kelimeler: Sefalometri, ‹ske-
letsel s›n›flama, Büyüme tahmini, Bil-
gisayar yaz›l›m›

SUMMARY

In this research, it was aimed to evalu -
ate the reliability of "Vistadent Image Ma -
nagement System (VIMS)" computer
program in the usage of two year short-
term growth prediction for various skele -
tal malocclusions, comparatively. In this
study, 104 lateral cephalometric radiog -
raphs of 52 patients, 28 were males and
24 were females, were used. Selection of
the patients was made according to the
following criteria: (1) No orthodontic tre -
atment had been applied to the patients
within a two year period. (2) The second
lateral cephalometric radiographs were
captured almost 2 years after the first la -
teral cephalometric for the same patient.
Also, three groups were formed accor -
ding to the skeletal pattern: Class I group
included 19 patients, Class II group 17
patients and Class III group 16 patients.
Reliability of the computerized growth
prediction program with and without ske -
letal classification was determined in 24
parameters. Prediction accuracy was
58% in total 24 measurements related to
skeletal, dental and soft tissue, when eva -
luating the reliability of computerized
growth prediction regardless of skeletal
classification. On the other hand when
evaluating the reliability of computerized
growth prediction by taking into acco -
unts the skeletal classification, the pre -
diction accuracy was 79% for Class I,
75% for Class II and 75% for Class III ca -
ses in 24 parameters. It is essential for
skeletal classification to be taken into
consideration in case of using "VIMS"
growth prediction utility.(Turkish J Ort -
hod 2006;19:241-251)

Key Words: Cephalometrics, Skeletal
classification, Growth prediction, Com -
puter software
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G‹R‹fi
Ortodontik tedavi gören hastalar genellik-

le büyüme ve geliflimlerini sürdürmekte olan

bireyler olduklar›ndan, tedaviden en iyi so-

nucun al›nmas›, hastan›n büyüme ve gelifli-

minin yönlendirilmesi ile mümkün olabilir.

Kraniofasiyal büyümenin do¤ru bir flekilde

tahmin edilebilmesi, yap›lan tedavi planla-

mas›n›n güvenirli¤ini artt›racakt›r (1). Krani-

ofasiyal büyüme tahmini oluflturulmas›nda

Björk (2), Tweed (3) ve Johnston (4) gibi arafl-

t›r›c›lar›n çal›flmalar› mevcuttur. Ancak ger-

çek anlamda büyüme tahmini uygulamas›

Ricketts ve ark.(5,6) taraf›ndan oluflturulmufl-

tur. Ricketts’in iki y›ll›k büyüme tahmin yön-

temi, bilgisayarl› sefalometri uygulamalar›n›n

da öncüsüdür. Bilgisayarlar›n ortodontide

yayg›n olarak kullan›m› Ricketts ve ark.’n›n

1968 y›l›nda Rocky Mountain Data System

(RMDS) ile birlikte, ABD’de ilk ticari bilgisa-

yarl› sefalometrik de¤erlendirme hizmetini

bafllatmas›yla mümkün olmufltur. RMDS, kifli-

sel bilgisayarlar için "Jifty Orthodontic Evalu-

ation (JOE)" program›n› üretmifltir. Bu bilgisa-

yar program› ile sefalometrik analiz, tedavi

planlamas›, büyüme tahmini, "Visual Treat-

ment Objective" (VTO) ve model analizleri

elde edilebilmektedir (7-13). Bu programa

benzer nitelikte olan Quick Ceph (Ortho

computer system Inc, Iowa, USA) ve Dento-

facial Planner (Dentofacial Software, Inc. To-

ronto, CANADA) gibi bilgisayar programlar›

da günümüzde ortodontistler taraf›ndan kul-

lan›lmaktad›r (7-10).

Literatürde, baz› bilgisayar programlar› ile

ilgili çal›flmalar bulunmas›na ra¤men, Orto-

donti kliniklerinde kullan›lan "Vistadent Ima-

ge Management System (VIMS)" (GAC Inter-

national, NY, USA) bilgisayar program›n›n,

büyüme tahmini modülünün güvenirli¤i ile

ilgili herhangi çal›flmaya rastlanmam›flt›r.

Araflt›rmam›zda, "VIMS" bilgisayar program›

ile yap›lacak iki y›ll›k k›sa süreli büyüme tah-

mininin güvenirli¤ini farkl› iskeletsel kapan›fl

bozukluklar›nda, karfl›laflt›rmal› olarak de¤er-

lendirmeyi amaçlamaktay›z. 

B‹REYLER ve YÖNTEM
Bu çal›flmada, Çukurova Üniversitesi Or-

todonti Ab.D. arflivlerinden al›nan, 28’i erkek

24’ü kad›n toplam 52 hastan›n, 104 lateral

sefalometrik röntgeni kullan›lm›flt›r. Bu birey-

ler ilk randevular›nda ortodontik problemleri

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

Patients under orthodontic treatment are

usually the individuals who are in the growth

and development period. Getting the best re-

sult of the treatment can be possible by direc-

ting the growth and development. Predicting

the craniofacial growth accurately will impro-

ve the reliability of treatment planning (1). A l t-

hough some studies of researchers like Björk

(2), Tweed (3) and Johnston (4) are available

about the formation of craniofacial growth

prediction. However, the application of an

exact growth prediction has been conducted

by Ricketts and et al.(5,6). Ricketts’s two-year

growth prediction method has been a pioneer

in computerized prediction applications as

well. In 1968, Ricketts and et al. started the

first commercial computerized cephalometric

evaluation service in the USA together with

the Rocky Mountain Data System (RMDS).

RMDS has developed the Jifty Orthodontic

Evaluation (JOE) program for personal compu-

ters. By using this computer program, it is pos-

sible to have the cephalometric and model

analysis, treatment planning, growth predicti-

on and Visual Treatment Objective (VTO) (7-

13). Nowadays, some similar computer prog-

rams such as Quick Ceph (Ortho computer

system Inc, Iowa, USA) and Dentofacial Plan-

ner (Dentofacial Software, Inc. Toronto, CA-

NADA) have also been used by orthodontists

(7,10). 

In the literature, although there are studies

for some computer programs, no research has

been found about the reliability of growth pre-

diction of "Vistadent Image Management

System (VIMS)" (GAC International, NY, USA)

computer program in spite of the fact that this

program is broadly used in orthodontic cli-

nics. In this research, it was aimed to evaluate

the reliability of "VIMS" in the usage of two ye-

ar short-term growth prediction for various

skeletal malocclusions, comparatively.

SUBJECTS and METHODS

In this study, 104 lateral cephalometric ra-

diographs of totally 52 patients of whom 28

were males and 24 were females were obta-

ined from the archives of Orthodontic Depart-

ment of Cukurova University. These were pa-

tients who were informed about their ortho-

dontic problems and possible treatment alter-

natives in their first appointment. But, the pa-
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ve olas› tedavi yöntemleri hakk›nda bilgilen-

dirilmifllerdir. Ancak bireyler sabit ortodontik

tedavi görmek istememelerinden ve maddi

problemler sebebi ile ortodontik tedaviyi red-

detmifllerdir. Hastalar yaklafl›k olarak 2 sene

sonra tekrar aranarak bu süre zarf› içinde bafl-

ka bir klinikte tedavi görüp görmedikleri so-

rulmufltur. Hastalar›n seçim kriteri, ilk geldik-

lerindeki büyüme evresinin temel al›nmas›

ile belirlenmifltir. Büyüme evresi, lateral sefa-

logramlar üzerinde servikal vertebra maturas-

yonuna bak›larak karar verilmifltir. Çal›flma-

ya, 3/Cvs 3 döneminin bafl›nda olan bireyler

dahil edilmifltir (14). E¤er iki senelik süre için-

de, bireyler tedavi görmemifl ise bu kiflilere

çal›flman›n amac› anlat›lm›fl ve ikinci lateral

sefalometrik röntgenlerinin al›nmas› için kli-

ni¤e davet edilmifllerdir. Ayd›nlat›lm›fl onam

ve onay bütün hastalardan al›nm›flt›r. ‹kinci

randevular›nda, baz› hastalar ortodontik te-

davi görmek istemifller ve bu hastalar için ru-

tin klinik prosedürler bafllat›lm›flt›r.

Araflt›rma grubunu oluflturan 52 hastan›n

ilk sefalometrik radyografilerinin al›nd›¤› dö-

nemde yafl ortalamalar› 11.9±1.25 y›l, ikinci

sefalometrik radyografilerinin al›nd›¤› dö-

nemde ise 13.8±1.21 y›ld›r.

Çal›flmada, 52 bireyin iskeletsel uyum-

suzluklar› göz önüne al›narak 3 alt grup

o l u fl t u r u l m u fl t u r. Hastalar›n 19’u I. s›n›f,

1 7 ’si II. s›n›f ve 16’s› III. s›n›f iskeletsel kapa-

n›fl bozuklu¤una sahiptir. ‹skeletsel s›n›flama

yap›l›rken ANB aç›s› 0-4 derece aras›nda ya-

da bu de¤erlere eflit olan hastalar iskeletsel

I. s›n›f, ANB aç›s› 4 dereceden büyük olan

hastalar iskeletsel II. s›n›f, ANB aç›s› 0 dere-

ceden küçük olanlar ise iskeletsel III. s›n›f

olarak de¤erlendirilmifltir (15). ‹skeletsel s›-

n›flama yap›l›rken her birey için "Wits" de-

¤erleri de hesaplanarak vakalar›n dahil ol-

duklar› iskeletsel gruplar teyit edilmifltir (16).

" Wits" de¤eri olarak; I. s›n›f vakalar 0±1mm,

II. s›n›f vakalar 1mm’den büyük pozitif de-

¤ e r l e r, III. s›n›f vakalar ise –1mm’den küçük

negatif de¤erler alm›fllard›r (16). Çal›flma-

m›zda hastalar›n cinsiyetlerine ba¤l› alt

gruplar oluflturulmam›flt›r.

Araflt›rmada kullan›lacak sefalometrik

radyografiler Planmeca (PM) 2002 CC Proli-

ne radyografi cihaz› ile çekilmifltir. Sefalo-

metrik radyografiler al›n›rken k›sa fokal sefa-

lostat kullan›lm›fl olup ›fl›n kayna¤› ve birey

aras› uzakl›k 152 cm, bireyin orta oksal düz-

rents or patients refused to undergo orthodon-

tic treatment due to financial problems or un-

willingness to carry fixed appliances. A p p r o x i-

mately after 2 years patients were recalled and

asked if they had been treated elsewhere du-

ring these past two years. Selection of the pa-

tients was based on their initial growth stages.

Growth stages were determined by evaluating

cervical vertebral maturation on the lateral

cephalograms. Patients who were before onset

of Stage 3/Cvs 3 were included in the study

(14). If they hadn’t been treated already, then

the aim of the present study was explained

and the patients were invited to the clinic for

obtaining their lateral cephalograms. An infor-

med consent and assent was taken for all the

subjects. In their second appointment, some of

the patients accepted orthodontic treatment

and routine clinical procedures were started

for them.

The average age of the 52 cases in the study

group was 11.9±1.25 years when the first late-

ral cephalometric radiographs were captured

and 13.8±1.21 years when the second lateral

cephalometric radiographs were captured.   

In the study, 3 sub-groups were formed ba-

sed on the skeletal pattern of the 52 patients.

19 of the patients had Class I skeletal relations-

hip, 17 had Class II and 16 had Class III. When

assessing skeletal relationship, ANB angle

from 0° to 4° was considered to indicate ske-

letal Class I relationship, greater than 4° was

considered to indicate skeletal Class II, and

ANB angle smaller than 0° was considered to

indicate skeletal Class III (15). Moreover, when

constituting the skeletal groups, Wits analysis

(16) was also used. As Wits values of 0±1 mm

were considered to be skeletal Class I relati-

onship, values greater than 1mm were consi-

dered to be skeletal Class II cases and values

smaller than 1mm were considered to be ske-

letal Class III (16). No attempt was made to se-

lect patients on the basis of gender while for-

ming the subgroups. 

The cephalometric radiographs to be used

in the study were taken by Planmeca (PM)

2002 CC Proline radiography machine. While

taking the cephalometric radiographs, short

focal cephalostat was used. The distance bet-

ween light source and the patient was deter-

mined to be 152 cm and the distance betwe-

en medium oksal plane of the patient and film

to be 13cm. In the study, Kodak MXG 100
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lemi ve film kaseti aras› mesafe 13 cm ola-

rak ayarlanm›flt›r. Çal›flmada, Kodak MXG

100NIF/18x24 cm film kullan›lm›flt›r. Bütün

sefalometrik radyograflar ayn› x-›fl›n› cihaz›

taraf›ndan çekilmifltir.

Çal›flman›n ilk aflamas›nda, 52 hastan›n

ilk sefalogramlar› 2H uçlu kurflun kalemle

asetat ka¤›d› üzerine çizilerek 52 sefalomet-

rik landmark belirlenmifl ve iflaretlenmifltir.

Daha sonra 18 düzlem çizilmifl ve 16’s› aç›-

sal, 8’i do¤rusal olan toplam 24 sefalometrik

ölçüm, cetvel ve iletki yard›m› ile çizilmifl

ve ölçülmüfltür. Belirtilen 24 ölçümün 14’ü

iskeletsel, 9’u diflsel ve 1 tanesi de yumuflak

doku parametreleri ile ilgilidir. Bu prosedür-

lerden sonra yukarda belirtilen sefalometrik

çizimler ve ölçümler, hastalardan yaklafl›k 2

y›l sonra al›nan sefalogramlar üzerinde de

g e r ç e k l e fl t i r i l m i fl t i r. Bu çizimler bittikten 1

hafta sonra ayn› ifllemler ayr› asetat ka¤›tlar›

üzerinde 1. ve 2.  sefalogramlar için tekrar-

l a n m › fl t › r. 

Çal›flman›n ikinci aflamas›nda, bilgisayar

program› ile sefalometrik çizim ve ölçümle-

re bafllamadan önce, ilk sefalogram üzerin-

de tespit edilen rehber noktalar, 0.5mm uç-

lu kurflun kalemle do¤rudan sefalogramlar

üzerine iflaretlenmifltir. Ard›ndan, ilk sefa-

logramlar UMAX taray›c› ve Vistadent 32 ta-

rama program› arac›l›¤› ile bilgisayar orta-

m›na aktar›lm›fl ve üretici firman›n belirtti¤i

flekilde çizimleri oluflturulmufl, ayn› 24 sefa-

lometrik ölçüm yap›lm›fl, ard›ndan 2 y›ll›k

büyüme öngörümü yine üretici firman›n be-

lirtti¤i flekilde bilgisayar program› ile olufltu-

rulmufltur (fiekil 1). Bir hafta aradan sonra

ayn› ifllemler her hasta için, ayn› hekim tara-

f›ndan tekrarlanm›flt›r.

‹statiksel Analiz
El ve bilgisayar program› ile yap›lan öl-

çümler aras›ndaki sistematik hatalar›n anali-

zi için Paired t-test uygulanm›flt›r. Metot ha-

talar› ve güvenirlilik katsay›lar› her ölçüm

kategorisi için Houston’a (17) uygun flekil-

de, afla¤›daki denklemler kullan›larak he-

s a p l a n m › fl t › r :

Metod Hatas›(Se)=√Sd_/2 (Sd_: Te k r a r l a-

nan ölçümler aras›ndaki farklar›n standart

sapmas›n›n karesi).

Güvenirlilik katsay›s› = 1-Se_/St_ (Se_:

rastgele hatalara ba¤l› varyans, St_:ölçümle-

rin toplam varyans›) (17).

Elle ve bilgisayar program› ile yap›lan se-

NIF/18X24 cm film was used. All cephalog-

rams were taken with the same x-ray device

and with the same procedure by a single tech-

nician. 

In the first stage of the study, the first cepha-

lometric radiographs of the 52 patients were

traced onto a sheet of cellulose acetate by one

author using a 2H pencil. 52 cephalometric

landmarks were identified and marked. Then,

18 lines were drawn and the total 24 cephalo-

metric measurements, of which 16 were angu-

lar and 8 were linear, were drawn and measu-

red using a cephalometric protractor and cali-

pers. Fourteen of the 24 cephalometric measu-

rements were related with skeletal parameters,

9 with dental parameters and 1 with soft tis-

sue. After this procedure, the cephalometric

measurements mentioned above were perfor-

med on the second lateral cephalometric radi-

ographs, which were captured from the pati-

ents almost 2 years later, in the same way. One

week after these drawings had finished, the sa-

me measurements were repeated for all first

and second cephalograms on different tracing

papers by the same author. 

In the second stage of the study, , the land-

mark points determined in the first stage were

marked directly on the cephalograms with 0.5

mm tipped pencil before initiating drawings

and measurings on the cephalometric radiog-

raphs. Then, the first cephalometric radiog-

raphs were moved to "Vistadent Image Mana-

gement System (VIMS)" computer program by

means of UMAX scanner and Vistadent 32

scanning program and subsequently, the cep-

halometric drawings and the same 24 measu-

rements made in the first stage were measured

and 2 year growth prediction was formed via

computer program according to the suggesti-

on of the manufacturer (Figure 1). After a one-

week period, the same procedures were repe-

ated for each patient by the same author. 

Statistical Analysis

Paired-t test was used to evaluate the syste-

matic error between the measurements made

by hand and the computer program. Method

errors and coefficients of reliability were cal-

culated for each measurement according to

Houston (17) using the following equation:

Method Error: (Se)=√Sd_/2 (Sd_ : The squ-

are of the standard deviation of the differences

between replicate measurements).

Coefficients of reliability= 1-Se_/St_ (Se_:
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falometrik ölçümlerdeki parametrelere ilifl-

kin uyum s›n›rlar› Bland ve Altman’›n (18)

öngördü¤ü flekilde hesaplanm›flt›r. El ve bil-

gisayarl› sefalometrik çizim ve ölçümlere

iliflkin tekrarlanabilirlilik katsay›lar› (R)  bu-

l u n m u fl t u r. 

‹skeletsel s›n›flama gözetmeksizin bilgisa-

yarl› büyüme tahmin program›n›n güvenirli-

li¤i flu flekilde de¤erlendirilmifltir: 

1. Birinci sefalogramdaki her bir ölçümün,

ikinci sefalogramdaki her bir ölçümle ara-

s›ndaki fark,

2. Birinci sefalogramdaki her bir ölçümün,

"VIMS" taraf›nda oluflturulan 2 y›l›k büyü-

me tahmini sonucunda elde edilen her bir

ölçümle aras›ndaki fark,   

3. Yukarda belirtilen farklar›n istatistiksel an-

lam› Parametric Student-t testi kullan›la-

rak, her bir parametre için, hesaplanm›fl-

t › r.

Cinsiyet faktörünün bilgisayarl› büyüme

tahmin program›n›n güvenirlili¤inde herhangi

bir etkisi olup olmad›¤› A N O VA testi kullana-

rak belirlenmifltir. Ayr›ca bilgisayarl› büyüme

tahmin program›n›n güvenirli¤i, iskeletsel s›-

n›flama göz önünde bulundurularak, yukar›da

belirtildi¤i flekilde ve Non-parametric Wi l c o-

xon testi kullan›larak hesaplanm›flt›r.

Variance due to random errors, St_: Total vari-

ance of the measurements) (17).

The limits of agreement related to the para-

meters in the cephalometric measurements

which were made by hand and computer

program were estimated in the way Bland and

Altman (18) have stated. Coefficient of repe-

atability (R) related to manual and computeri-

zed drawings and measurements were calcu-

lated. 

Reliability of the computerized growth pre-

diction program regardless of the skeletal clas-

sification was determined in the following

way: 

1. The differences for each measurement bet-

ween the first and second lateral cephalo-

metric radiographs were traced manually,

2. The differences for each measurement bet-

ween first lateral cephalometric radiog-

raphs and the data estimated by 2 year

growth prediction of "VIMS" were calcula-

ted with the help of the same computer

p r o g r a m ,

3. Parametric Student-t test was applied to de-

termine the significance of these differences

mentioned above for each measurement.

A N O VA test was used so as to find out

whether the gender had an effect on the reli-

fiekil 1: Örnek bir vakada

"Vistadent Image

Management System" ile

yap›lan 2 y›ll›k büyüme

tahmini. 

Figure 1: Two year growth

prediction of a sample case

with "Vistadent Image

Management System".
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BULGULAR
Metod hatas› elle yap›lan çizim ve ölçüm-

lerde ortalama 0.8, "Vistadent Image Mana-

gement System (VIMS)" bilgisayar program›

ile 0.6 olarak bulunmufltur. Güvenirlilik kat-

say›s› elle yap›lan çizim ve ölçümlerde orta-

lama %96.2, bilgisayar program› ile %98.1

olarak tespit edilmifltir.

Sistematik hata, aç›sal ölçümlerden Arti-

cular, GoGnSN, SNB ve Yüz derinli¤i’nde ve

do¤rusal ölçümlerden L1-NB ve U1-APog’da

bulunmufltur (hepsi p<0.05) .  

Elle ve bilgisayarl› ölçüm yöntemleri ara-

s›ndaki uyum s›n›rlar› hesapland›¤›nda en ge-

nifl uyum aral›¤› Ü1-NA(±1º) ve Ü1-L1(±1º)

aç›sal ölçümlerinde olmufltur. En dar uyum

aral›¤› ise ÖKK(±1mm)  ve LL-E (±1mm) do¤-

rusal ölçümlerinde gözlenmifltir.

Elle ve bilgisayar program› ile yap›lan çi-

zim ve ölçümler aras›ndaki tekrarlanabilirlik

katsay›lar› hesapland›¤›nda, her iki yöntem

aras›nda hiçbir parametrede bir farkl›l›k tespit

edilmemifl ve oldukça yüksek tekrarlanabilir-

ability of computerized growth prediction

program regardless of the skeletal classificati-

on. Furthermore, reliability of the computeri-

zed growth prediction program with the skele-

tal classification was determined in the way

mentioned above with the application of Non-

parametric Wilcoxon test 

R E S U LT S

The method error was found to be approxi-

mately 0.8mm in the manual drawings and

measurements, and 0.6mm in "Vistadent Ima-

ge Management System (VIMS)" computer

program. Coefficient of reliability was obser-

ved to be 96.2% for the manual drawings and

measurements, and 98.1% in the computeri-

zed drawings and measurements.

The systematic errors were found in the an-

gular measurements of A r t i c u l a r, GoGnSN,

SNB, Facial Depth and in the linear measure-

ments of L1-NB and U1-APog (For all: p<0.05). 

When the limits of agreement between ma-

nual and computerized measurement methods

were calculated, the widest range was found in

                           

 
        

         

 
        

         

   
        

         
 

                     
                     

                                     
                                          
                                    
                                       
                                 

                                                  
                                              
                                   
                              
                                    
                                                     
                                                             
                                                         
                                                       
                 
                   
                                  
                                
                                  
                                    
                                 
                            
                                                     
                                        
                                        
                        
                        
                                   

∆ ∆ ∆ ∆Tablo I: ‹skeletsel

s›n›flaman›n göz önünde

bulundurulmad›¤› durumda,

hastalardan al›nan ilk ve son

sefalogramlar aras›nda

büyümeye ba¤l› oluflan

ortalama fark, ∆M ;

hastalardan al›nan ilk

sefalogramlara ve bu

sefalogramlar üzerinden

bilgisayar program›na

yapt›r›lan 2 y›ll›k büyüme

tahminine iliflkin veriler

aras›ndaki fark, ∆C.

Table I: The mean differences

for each measurement

between the first and second

lateral cephalometric

radiographs traced manually,

∆M ; and the mean differences

for each measurement

between the first lateral

cephalometric radiographs

and the data estimated by 2

year growth prediction of

"Vistadent Image

Management System", ∆C;

regardless of the skeletal

classification.
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lik katsay›lar› gözlenmifltir.

‹skeletsel s›n›flama dikkate al›nmayarak

cinsiyetin büyüme tahminine olan etkisi

ANOVA testi ile incelendi¤inde ölçüm yap›-

lan 24 parametrenin hiçbirinde istatistiksel

olarak anlaml› bir farkl›l›k tespit edilmemifltir

‹ki y›ll›k büyüme tahmininin güvenirlili¤i

ile ilgili istatistiksel sonuçlar, iskeletsel s›n›fla-

man›n göz önünde bulundurulmad›¤› grup

için Tablo I’de, iskeletsel s›n›flaman›n göz

önünde bulunduruldu¤u 3 alt grup için Tablo

II’de gösterilmifltir.

TARTIfiMA
Büyüme tahmin yönteminin geçerlili¤ini

de¤erlendirmenin en gerçekçi yolu, o birey

için söz konusu yöntemle saptanan tahmin

çizimini bireyin gerçek yüz yap›s› çizimi ile

karfl›laflt›rmakt›r. Bu nedenle araflt›rmam›zda

büyüme tahmin yönteminin güvenirli¤i ince-

lenirken bu yöntem uygulanm›flt›r.

U 1 - N A (±1º) and U1-L1 (±1º) and the narro-

west range was found in Anterior Cranial Base

Length (±0.1mm) and LL-E (±0.1 mm).

When the coefficients of repeatability were

calculated for the drawings and the measure-

ments made by hand and computer program,

no difference was found for each parameter

between both method, and high coefficients of

repeatability were obtained.

When evaluating the effect of gender on the

2-year growth prediction by means of A N O VA

test, regardless of the skeletal classification, no

statistically significant difference was determi-

ned in any 24 parameters. 

Statistically significant differences in the two

year growth prediction without skeletal classi-

fication were shown in Table I. Statistically sig-

nificant differences in the two year growth pre-

diction with skeletal classification of 3 subgro-

ups were shown in Table II. 

D I S C U S S I O N
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∆ ∆∆ ∆

Tablo II: ‹skeletsel

s›n›flaman›n yap›ld›¤›

durumda, hastalardan al›nan

ilk ve son sefalogramlar

aras›nda büyümeye ba¤l›

oluflan ortalama fark, ∆M ;

hastalardan al›nan ilk

sefalogramlara ve bu

sefalogramlar üzerinden

bilgisayar program›na

yapt›r›lan 2 y›ll›k büyüme

tahmini sonucundaki fark, ∆C.

Table II: The mean differences

for each measurement

between the first and second

lateral cephalometric

radiographs traced manually,

∆M; and the mean differences

for each measurement

between the first lateral

cephalometric radiographs

and the data estimated by 2

year growth prediction of

"Vistadent Image

Management System", ∆C;

when the skeletal

classification was taken into

consideration.



Türk Ortodonti Dergisi 2006;19:241-251

K›z›lda¤, Toro¤lu, Kayal›o¤lu, Uzel

Çal›flmam›zda iskeletsel s›n›flama yap›l›r-

ken Steiner Analizi’ndeki ANB aç›s› kullan›l-

m›flt›r (15). Ayr›ca, Wits de¤erleri de hesap-

lanm›fl ve bireylerin ait oldu¤u s›n›fa iliflkin

Wits de¤erlerine sahip olup olmad›¤› kontrol

edilmifltir (16). 

Çal›flmam›zda gruplar oluflturulurken cin-

siyet ayr›m› gözetilmemifltir. Çünkü cinsiyet

farkl›l›¤›n›n bilgisayarl› büyüme tahmininin

güvenirli¤inde herhangi bir etkisi olup olma-

d›¤› iskeletsel s›n›flama gözetilmeden önce

incelenmifl ve ölçüm yap›lan 24 parametre-

nin hiçbirinde istatistiksel olarak anlaml› bir

fark bulunmam›flt›r. Ayr›ca bilgisayar progra-

m› ile büyüme tahmini oluflturulurken, sefa-

lometrik analiz öncesinde, hastalara iliflkin

bilgi formunda iflaretlenen cinsiyet özelli¤i,

" Vistadent Image Management System

(VIMS)" bilgisayar program›n›n her iki cinsi-

yete farkl› normlar uygulayarak büyüme tah-

mini yapt›¤›n› göstermektedir. Literatürde,

Ricketts (5,6) sefalometrik analiz ve büyüme

tahmin yönteminin her iki cinsiyet için de ge-

çerli oldu¤u bildirilmifltir.

Sefalogramlar›n bilgisayar program› ile çi-

ziminden önce, rehber noktalar› sefalogram-

lar›n üzerine iflaretlememizin nedeni, araflt›r-

mam›zda el ve bilgisayar yöntemleri aras›nda

rehber noktalar›n belirlenebilme güvenirlili-

¤ini tespit etmekten ziyade büyüme-geliflim

ile meydana gelecek aç›sal ve do¤rusal öl-

çüm farklar›n›n do¤rulu¤unu de¤erlendirme-

yi amaçlam›fl olmam›zd›r. Bu flekilde, rad-

yograflar› bilgisayar ortam›na geçirirken ifla-

retleyece¤imiz rehber noktalar›n, elle tespit

edilen rehber noktalar ile ayn›s› olmas› sa¤-

lanm›fl; büyüme-geliflim ile oluflabilecek etki-

lerin daha net bir flekilde saptanabilmesi ve

yöntemler aras›nda daha sa¤l›kl› bir karfl›lafl-

t›rma yap›labilmesi mümkün k›l›nm›flt›r (19-

21).

Tüm ölçümler de¤erlendirildi¤inde bilgi-

sayar program› ile yap›lan çizim ve ölçümle-

rin, elle yap›lan çizim ve ölçümlere oranla

daha az metot hatas›na ve daha yüksek güve-

nirlilik katsay›lar›na sahip oldu¤u gözlenmifl-

tir. Bunun nedeni, ilk etapta rehber noktalar›n

direkt olarak sefalometrik radyografiler üzeri-

ne iflaretlendikten sonra bu noktalar›n bilgi-

sayar ortam›na nakledilmesi olabilir. Bu flekil-

de el ve bilgisayar programl› çizim ve ölçüm

metodunda ayn› rehber noktalar›n kullan›l-

mas› ve rehber noktalar›n farkl› iflaretlenme

The most reliable way to test the validity of

a growth prediction method is to compare the

predicted amount and direction of growth

with the actual values of growth for that indi-

vidual. Therefore, in our study, this method

was employed while examining the reliability

of the growth prediction.

While skeletal classification was being ma-

de in the study, ANB angle in the Steiner

analysis was used (15). Also, the Wits values

were used to check whether the individuals

had the Wits values related to their skeletal

classification (16).

While conducting the subgroups, no sex

discrimination was considered. This is beca-

use, it was checked earlier if gender had an ef-

fect on the reliability of computerized growth

prediction; and no statistically significant dif-

ference was determined in any 24 parameters.

Besides, when forming the growth prediction

via this computer program, prior to cephalo-

metric analysis, the sex characteristic marked

in the information part of the computer prog-

ram had indicated that the "Vistadent Image

Management System (VIMS)" computer prog-

ram made a growth prediction by applying va-

rious norms for each sex group. Also, Ricketts

(5,6) has reported in the literature that the cep-

halometric analysis and growth prediction

method were valid for each sex. 

In the study, it was aimed to evaluate only

the accuracy of the computer based growth

prediction method, therefore before the dra-

wings of cephalograms via computer program,

the landmarks were marked on each cepha-

logram manually. For this reason, it was ren-

dered possible to make a more accurate com-

parison within the two methods and to deter-

mine the effects of growth more clearly (19-

2 1 ) .

All the measurements having been evalu-

ated, greater reliability coefficients and less

method error were observed in the drawings

and measurements made by computer prog-

ram, relative to the ones made manually. The

reason of this could be the transfer of the po-

ints into computer setting after the landmarks

had directly been marked on the cephalomet-

ric radiographs in the first stage. Hence, the

same landmarks were made sure to be used in

the drawings and measurements made manu-

ally and in those made via computer program.

So the possibility of different marking of the
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olas›l›¤›n›n elimine edilmesi sa¤lanm›flt›r.

Metot hatalar›n›n, sefalogramlar üzerinde ifla-

retlenmifl rehber noktalar›n bilgisayar ortam›-

na aktar›l›rken yap›lan hatalara ba¤l› oldu¤u

düflünülebilir.

Sistematik hatalar›n en aza indirgenmesi

için Houston’un (17) öngördü¤ü flekilde tüm

çizim ve ölçümlerin tek bir kifli taraf›ndan ve

en k›sa zaman içerisinde yap›lmas›na dikkat

edilmifltir. Ancak, elle ve bilgisayar program›

ile yap›lan sefalometrik çizim ve ölçümler

de¤erlendirildi¤inde 6 parametrede sistema-

tik hata bulunmufltur. Görülen sistematik ha-

talar›n filmlerdeki magnifikasyon ve yap›lan

kalibrasyon hatalar›ndan oluflabilece¤i düflü-

nülmektedir.

Tekrarlanabilirlik katsay›lar› tüm paramet-

reler için oldukça yüksek bulunmufltur. Bul-

gular›m›z Sandler’in (22) ve Bask›n ve C›sne-

ros (10) bulgular›yla uyum içindedir.

‹skeletsel s›n›flama gözetilmeyen grupta;

tahmin ve gerçek de¤erler aras›ndaki ortala-

ma fark sella, artiküler, GoGnSN ve yüz de-

rinli¤i aç›lar› için s›ras› ile –1.0º±0.6º,

1.1º±1.0º, -0.3º±0.5º ve -0.4º±0.8º olarak

tespit edilmifltir. Bu aç›lar›n ideal de¤erlerinin

s›ras› ile 123º±5º, 143º±7º, 32º±5º ve 87º±3º

oldu¤u düflünülecek olursa (23), bilgisayar

yöntemi ile bu aç›larda meydana gelen orta-

lama farklar›n klinik olarak bir anlam ifade

etmedi¤i düflünülebilir. Bu farkl›l›klar; rad-

yografideki magnifikasyondan, rehber nokta-

lar›n iflaretlenmesi esnas›nda yap›labilecek

bir kayd›rma hatas›ndan yada çizim ve öl-

çüm s›ras›nda yap›labilecek bir dikkatsizlik-

ten kaynaklanabilmektedir (19,24,25).

Bu çal›flmada bireyler iskeletsel s›n›flama-

lar›na göre ayr›ld›klar›nda sonuçlar flu flekil-

dedir: 

• ‹skeletsel I.s›n›f olan hastalarda, bilgisayar

program›n›n büyüme tahmin sonuçlar›

Sella(º), GoGnSN(º), L1-Apog(mm) ölçüm-

lerinde gerçek büyüme miktar›ndan daha

fazla;  Articular (º), U1- Apog(mm) ölçüm-

lerinde ise gerçek büyüme miktar›ndan

daha az bulunmufltur.

• ‹skeletsel II.s›n›f olan hastalarda, bilgisayar

program›, Sella(º), Artikular(º), SNA(º), Yüz

derinli¤i(º), Konveksite(mm) ve L1-

Apog(mm) gibi ölçümlerdeki 2 y›ll›k büyü-

me ile oluflacak de¤iflikleri tam olarak yan-

s›tmamas›na ra¤men geriye kalan 18 para-

metre program taraf›ndan do¤ru tahmin

landmarks was realized to be eliminated. The

method errors could have occurred while the

landmarks, which were marked on the cepha-

lograms manually, were transferred into com-

puter setting.

In order to minimize the systematic errors,

all drawings and measurements should be ca-

refully made in the shortest time period and

this was possible only by employing a unique

individual, as suggested by Houston (17). Ho-

w e v e r, on evaluation of the cephalometric

drawings and measurements made manually

and those made via computer program, syste-

matic errors were observed in 6 parameters.

Also, systematic errors could happen as a re-

sult of film magnification and the errors made

due to calibration.

Repeatability coefficients in all parameters

were found to be high. These findings were in

accordance with the findings of Sandler (22)

and Baskin and Cisneros (10).

The mean differences between the predic-

ted and the actual values for Sella(º), A r t i c u-

lar(º), GoGnSn(º) and Facial Depth(º) were de-

termined as –1.0º±0.6º, 1.1º±1.0º, -0.3º±0.5º

and -0.4º±0.8º, respectively, regardless of ske-

letal classification. Given that the ideal values

of these angles are 123º±5º, 143º±7º, 32º±5º

and 87º±3º, respectively (23), it could be con-

sidered that the mean differences occurred in

the angles by this computer method had no

significance clinically. These differences could

result from magnification in radiography, from

a drawing error which could be made during

the marking of landmarks or from an in atten-

tiveness which could be made during the dra-

wing or measurement (19,24,25). 

In this study, the results are so that when

skeletal classification was taken into account: 

• For the skeletal Class I cases, computerized

growth prediction program predicted the

values greater relative to actual values in

Sella(º), GoGnSN(º), L1-Apog(mm) and pre-

dicted the values lower than its actual valu-

es in Articular (º) and U1- A p o g ( m m ) .

•For the skeletal Class II cases, although the

parameters of Sella(º), Artikular(º), SNA(º),

Facial Depth(º), Convexity(mm), and L1-

Apog(mm) were not predicted accurately,

the other 18 parameters were accordance

with the actual values.

• For the skeletal Class III cases, parameters 

of Sella(º), Articular(º), SNA(º), ANB(º), L1-
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edilmifltir.

• ‹skeletsel III.s›n›f olan hastalarda, Sella(º),

Articular(º), SNA(º), ANB(º), L1-NB(mm)

ve IMPA parametrelerinde program›n tah-

min etti¤i sonuçlar ile gerçek sonuçlar

aras›nda istatistiksel olarak fark bulun-

m u fl t u r.

Ç›kan sonuçlardan da anlafl›labilece¤i gi-

bi, gerçek ve bilgisayar taraf›ndan tahmin

edilen ölçümler, her bir grup için farkl› para-

metrelerde istatistiksel olarak anlaml› farkl›-

l›k göstermifltir. Ancak, gerçek ölçümler ile

tahmin ölçümleri aras›ndaki fark ve bu fark-

lar›n standart sapmalar› klinik olarak ihmal

edilebilecek kadar düflüktür.

‹skeletsel s›n›flama göz önünde bulun-

durmadan 52 birey de¤erlendirildi¤inde, ya-

p›lan bilgisayar destekli büyüme tahminin

güvenirlili¤i 24 parametrede %58’dir. A n c a k

hastalar iskeletsel olarak s›n›fland›r›ld›kla-

r›nda bu güvenirlik I.s›n›f hastalar için

%79’a, II.s›n›f hastalar için %75’e ve III.s›n›f

hastalar için %75’e ç›km›flt›r. Bunun sebebi

bilgisayar program›n›n her iskeletsel grupta,

farkl› parametrelerin tahmininde yetersiz

kalmas›n› gösterebiliriz. Böylece her bir

gruptaki farkl› parametreler, iskeletsel s›n›f

gözetilmeyen toplam grubun istatistiksel so-

nucunu etkilemifltir. Bu yüzden "VIMS" kul-

lan›larak yap›lan büyüme tahmininde birey-

lerin iskeletsel özellikleri klinik olarak ihmal

e d i l m e m e l i d i r.    

S O N U Ç L A R
Bu çal›flma ile;

• Cinsiyet faktörünün, bilgisayar destekli

(VIMS) büyüme tahmininde güvenirli¤i

etkilemedi¤i gösterilmifltir. 

• Bireylerin iskeletsel özellikleri de¤erlendi-

rilmedi¤i grupta, bilgisayar program›n›n

güvenirli¤i iskeletsel, diflsel ve yumuflak

doku ölçümleri ile ilgili toplam 24

parametrenin %58’inde güvenilir bulun-

m u fl t u r.

• Bireyler iskeletsel s›n›flar›na göre s›n›flan-

d›r›ld›klar›nda, I.s›n›f kapan›fl bozuklu¤u

olan grupta 24 parametrenin %79’u,

II.s›n›f ve, III.s›n›f grupta %75’i güvenilir

b u l u n m u fl t u r. 

NB(mm) and IMPA showed a statistically 

significant difference between the predic

ted and the actual measurements. 

As can be seen from the results, different

parameters for each skeletal classification of

the 24 parameters showed a statistically signi-

ficant difference between the predicted and

the actual measurements. However, since the

mean difference and the standard deviation

between the predicted and the actual measu-

rements of the different unpredicted parame-

ters are considered to be low; these differen-

ces between values for these unpredicted pa-

rameters can be ignored clinically.   

When evaluating the reliability of compute-

rized growth prediction regardless of skeletal

classification, prediction accuracy was 58% in

total 24 measurements. However, when eva-

luating the reliability of computerized growth

prediction by taking into account the skeletal

classification, the prediction accuracy was

79% for Class I, 75% for Class II and 75% for

Class III cases in 24 parameters. The reason of

this result might be because of the fact that the

computer program failed to predict some pa-

rameters in each skeletal classification.  This

failure could have statistically affected the to-

tal results of the group whose skeletal classifi-

cation wasn’t taken into account. Therefore,

when the growth is predicted by using "VIMS",

the skeletal classification of the case shouldn’t

be ignored clinically. 

C O N C L U S I O N S

This study demonstrated that:

• From the point of reliability of computerized

(VIMS) growth prediction, the sex discrimi-

nation does not play an effective role. 

• When evaluating the reliability of compute-

rized growth prediction regardless of skele-

tal classification, prediction accuracy was

58% in total 24 measurements related to

skeletal, dental and soft tissue. 

• When evaluating the reliability of com-

puterized growth prediction by taking into

account the skeletal classification, the

prediction accuracy was 79% for Class I,

75% for Class II and 75% for Class III cases

in 24 parameters. 
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