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Sekil 1: Kapal1 agiz

konumunda bir MR goriintiisii

Figure 1: An MRI section in

the closed-mouth position.

G<Rfi

Cene eklemi bozuklugu ile okliizal faktorler
arasindaki iliskiyi konu alan aragtirmalarda ba-
z1 dissel kapanis iligkilerinin "risk faktord" ola-
rak tanimlanmasina ragmen, okliizal faktorlerin
sadece yan etken olarak goruldigu multifakto-
riyel etiyoloji teorisi artik kabul gérmektedir (1,
2). Altgenenin sentrik iliski (Si) ve ahisilmis ka-
panis (AK) konumlari arasindaki farkin 2
mm’den buyiik olmasi da ¢ene eklemi sorunla-
riyla iliskili bulunan durumlardan biridir (3-5).
Her ne kadar Si ile AK’'nin cakismasi saglikli bi-
reylerde dahi az rastlanan bir durum olsa da (6),
2 mm’den biyuk bir farkin ‘ortopedik stabili-
te'yi bozdugu ve bu yolla kas dengesini boza-
rak, baska etkenlerin de varliginda, eklem bo-
zuklugunun gelismesine katkida bulunabilece-
gi ileri stirtlmastur (7).

Si'den AK’ye gecerken dissel kapanista olu-
san hareket yeterince biiyiikse inspeksiyonla
saptanabilecegi gibi, bu hareket yari ayarlana-
bilir bir artiktilatér ve Kondil Konumu Belirleyi-
cisi (Condylar Position Indicator - Panadent,
Grand Terrace, CA, ABD) ya da Altcene Konum
Belirleyicisi (Mandibular Position Indicator -
SAM®, Great Lakes Orthodontics, Tonawanda,
NY, ABD) gibi aygitlarin yardimiyla olgulebilir
(8-10). Bu aygitlar kondil tizerindeki ya da ya-
kinindaki bir noktanin konumunu Si olarak
kaydedebilmekte ve bu konumun kondilin her-
hangi baska bir konumuna, 6rnegin AK konu-
muna olan mesafesini uzayin 3 yoniinde ayri
ayri verebilmektedir.

Eklem bozukluklarinda, gerek yumusak do-
ku, gerekse disk deplasmanlarinin degerlendi-
rilmesinde Manyetik Rezonans (MR) goriintile-
me yontemi tartisiimaz bir yere sahiptir (11).
Radyasyon kullanilmamasindan ve bilinen hig-
bir yan etkisi olmamasindan dolay diger rad-
yografik yontemlere Ustiinliik saglar. MR'in de-

Turasi, Biren, Ari-Demirkaya

INTRODUCTION

Even though studies investigating the re-
lationship of occlusal factors and temporo-
mandibular disorders (TMD) point to some
occlusal factors as "risk factors", the theory
of multifactorial etiology, with occlusal fac-
tors seen as cofactors only, has been accep-
ted in recent years (1, 2). Centric relation
(CR) - maximum intercuspation (M, habitu-
al occlusion) difference greater than 2 mm
is one of the factors associated with TMD
(3-5). Although coinciding CR-MI is rare,
even in healthy individuals (6), the larger
slide from CO to MI, is said to cause "ortho-
pedic instability", and thus muscle imbalan-
ce, contributing to TMD in the presence of
other etiologic factors (7).

If the shift from CR to Ml is large enough,
it can be determined by inspection, or qu-
antified via a semi-adjustable articulator
and special devices like the Condylar Posi-
tion Indicator (Panadent, Grand Terrace,
CA, USA) or the Mandibular Position Indi-
cator (SAM®, Great Lakes Orthodontics, To-
nawanda, NY, USA) (8-10). These devices
record the position of a condylar point, or
the position of a point in the vicinity of the
condyle as the centric relation position, and
quantify the distance in all three dimensi-
ons of space to any other position of the
condyle, for instance the maximum inter-
cuspation position.

Magnetic Resonance Imaging (MRI) is a
valuable tool for the evaluation of the soft
tissues as well as disc displacements (11).
Unlike other radiological methods, an MRI
scan does not use radiation and does not
usually have any physical side-effects. A di-
sadvantage is the fact thet the magnetic fi-
eld attracts metal objects, so MRI is not su-
itable for people who have pacemakers or
any kind of metal implant in their body, al-
so causing image distortions. With MRI the
disc, the joint spaces, posterior attachment
and anterior muscle connections of the
disc, the condyle and the glenoid fossa can
be visualized at the same time, and also the
relationship between the condyle-disc
complex and the articular eminence incli-
nation can be determined (12-13).

On a normal MRI, the condyle should be
visible with a high density in the center of
the fossa. Usually there is a good contrast
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zavantaji, yiksek miknatis glicii nedeniyle kalp
pili gibi medikal aygitlarin calismasini etkileye-
bilmesi, ve metalik implant veya metal dolgusu
olan hastalarda gortintti kalitesinin bozulabil-
mesidir. Bu yontem sayesinde ayni anda disk,
eklem bogluklari, diskin arka baglantisi ve 6n-
deki kas baglantilari, eklem basi ve glenoid fos-
sa goruntllenebilir, diskin eklem basgi ile, yine
eklem basi-disk kompleksinin artikiler ¢ikinti-
nin egimi ile olan iliskisi saptanabilir (12, 13).

Normal bir MR gorintisiinde eklem basi
yiiksek yogunlukta ve fossanin merkezinde ol-
malidir. Genellikle diskin arka siniri ve retrodis-
kal lamina arasinda iyi bir kontrast vardir ve
disk konumu en iyi bu noktaya bakarak belirle-
nebilir, n band ve lateral pterygoid kasin st
karninin fibréz baglantisi iyi ayirt edilemez.
Agiz kapali iken diskin arka siniri eklem basinin
tam ustiinde (saat 12 konumu) olmahdir (12-
15). Anterior disk deplasmani tanisi genellikle,
disk ve retrodiskal lamina arasindaki sinir ek-
lem baginin artikiler ytizeyine dogru kaydigin-
da ve eklem basgi retrodiskal laminanin tizerine
oturdugu zaman konur (16). Saglkl bireylerde
kondillerin fossa icinde merkezde durduklari
bildirilmis, anterior disk deplasmanlari siklikla
kondilin fossa icinde daha arkada konumlan-
masiyla iliskilendirilmis, bu durum bir predis-
pozan faktor olarak diistintlmisttr (17-20). An-
cak tek basina kondillerin fossa icindeki konu-
munun eklem bozuklugu acisindan temel bir
etiyolojik faktor olamayacagi sonucuna varan
arastirmacilar da vardir (21).

Bu calismanin amaci saghkli bireylerde MR
goriintileme araciligiyla elde edilen kondil ko-
numu verileri ile SAM® AKB ile saptanan kon-
dil konumu verilerini, kondillerin Si ve AK ko-
numlari arasindaki fark acisindan karsilagtirmak
ve MR goruntilerinde kondiler konsantrisitenin
ve kondil-disk iliskisinin incelenmesidir.

B<REYLER ve YONTEM

Calisma grubunu olusturan 18-29 yaglarin-
daki 30 birey (ortalama yas 21,9; 15 Kadin-15
Erkek) Marmara Universitesi Dishekimligi Fa-
kiltesi'nde kayitli olup, calismaya katilmaya
gonilli olan ogrenciler arasindan secilmistir.
Bireylerin sistemik saglik durumunun iyi olma-
sina, herhangi bir protez ya da implant tagima-
malarina, hafif alt keser caprasikhgi disinda ma-
lokluzyon gostermeyen normal kapanisa sahip
olmalarina, en az 28 saglkli dogal dise sahip
olmalarina, klinik olarak saptanabilen bir cene
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between the posterior border of the disc
and the retrodiscal tissue, and the disc posi-
tion can best be judged at this point, but the
anterior attachment and the fibrous connec-
tion of the superior belly of the lateral ptery-
goid muscle cannot be seen well. The pos-
terior border of the disc should be right on
top of the condylar head (12 o’clock positi-
on) in the closed mouth position (12-15).
When the border between the disc and the
retrodiscal tissues is on top of the articular
surface of the condyle and when the condy-
le articulates with the retrodiscal tissues,
anterior disc displacement is diagnosed
(16). Condyles of healthy individuals were
found to be concentric, while disc disloca-
tions often have been associated with the
position of the condyle within the fossa,
and posterior location of the condyle was
thought to be a predisposing factor for ante-
rior disc dislocation (17-20). However, ot-
hers pointed out that
condyles cannot be attributed to TMJ patho-
logy (21).

The objective of this study was to gene-
rate normative data about condylar positi-
ons and condyle-disc relationship in he-
althy individuals, and to compare condylar
positions on Magnetic Resonance Images
(MRI) to articulator generated condylar po-
sitions measured with the SAM® Mandibu-
lar Position Indicator (MPI) regarding the
difference between condylar positions in

non-concentric

Sekil 2 : MR goriintiileri
lizerinde cakistirma yontemi
ile SI ve AK arasindaki farkin
saptanmasi Sekil 2a: Si’de
alinan MR goriintiilerinde
eklem basi, disk, glenoid fossa
ve donme merkezi asetat
kagidina aktarilmistir. Sekil
2b: AK’de alinmis olan MR
goriintiilerinde de kondil ve
fossa asetata ¢izilmistir. Sekil
2c: AK asetatr ile SI asetat1
kondil iizerinde cakistirilarak
donme merkezi AK
konumunda ¢izilen asetat
uzerine tasimustir. Sekil 2d:
Asetatlarin bu kez de glenoid
fossa tizerinde ¢akistirilmast
yapilmis ve AK konumundaki
dénme merkezi Si asetatina
taginmustir. Sekil 2e: Bu
yontemle, Si ve AK arasimndaki
sagital yonlii kayma miktar
olgiilebilir hale getirilmistir.
(x) On-arka yondeki SI-AK
farkiny, (z) dik yondeki SI-AK

farkini gostermektedir.

Figure 2: Determining CR-MI
differences on MRI using
superimpositions

Figure 2a: The condyle, the
disc, the glenoid fossa and the
center of rotation was traced
on acetate-paper, on the MRI
sections in CR Figure 2b: The
condyle and the fossa was
traced on acetate-paper, on the
MRI sections in MI. Figure 2c:
The two tracings were
superimposed on the condyle,
and the center of rotation was
transferred to the MI tracing.
Figure 2d: The two tracings
were superimposed on the
glenoid fossa, and the center
of rotation was transferred to
the CR tracing. Figure 2e: The
CR-MI difference can be
measured now on the CR
tracing. (x) represents the
ateroposterior direction, (z)
represents the vertical

direction.



Sekil 3: Si’de alinan MR
gorintiilerinde kondillerin
konsantrisitesi Sekil 3a: (a) On
eklem boslugu mesafesi(b)
Arka eklem boglugu mesafesi.
On ve arka eklem boslugu
mesafeleri belirlenmis,
asagidaki formiil ile ytizdelik
oranlar seklinde elde edilen
veriler daha sonra
skorlandirilmistir. Arka eklem
boslugu mesafesi - 6n eklem
boslugu mesafesi  x 100
Arka eklem boslugu mesafesi
+ 6n eklem boslugu mesafesi
Skorlama: +% 0-10 arasinda
ise 0 (konsantrik), =% 10-20
arasinda ise +1 (geride veya
onde) ve +% 20 arasinda da
+2 (¢ok geride veya ¢ok 6nde)
seklinde siniflandirilmistir.
Sekil 3b: Kirmiz1: Fossa iginde
onde konumlanmis kondil,
Siyah: Fossa i¢inde merkezde
konumlanmis kondil, Mavi:
Fossa i¢inde arkada

konumlanmis kondil

Figure 3: Condylar
concentricity on MRI taken in
CR

Figure 3a: (a) Anterior Joint
space, (b) Posterior Joint
space. Anterior and posterior
joint spaces were measured.
Ratios obtained through the
formula below have been
skored later.

Scoring: + 0-10% concentric, =
10-20% , =1 (anterior or
posterior), and + 20%, +2
(largely anterior or posterior)
Figure 3b: Red: condyle
positioned anteriorly within
the fossa, Black: condyle
concentric within the fossa,
Blue: condyle positioned

posteriorly within the fossa

eklemi sorununun olmamasina, daha énceden
gecirilmis eklem bozuklugu ya da eklem teda-
visi, parafonksiyon ve travma hikayesinin olma-
masina dikkat edilmistir.

Butiin islemler tek bir arastirmaci tarafindan
yiriitilmistir. Si ve AK konumlarinda mum ka-
yitlar almak icin ekstra sert pembe mum
(Dentsply GmbH, Dreieich, Almanya) kullanil-
mustir. Kas engramlarini asmak icin Si kaydi 6n-
cesinde deneklere 10 dakika kadar pamuk rulo
isirtilmig, ST Dawson’un tarif ettigi cift tarafl
yonlendirme yontemi kullanilarak saptanmigtir
(22). Yiiz arki transferi yardimiyla modeller Si
konumunda SAM®3 artikiilatoriine alinmuistir.
Si-AK farki SAM®-AKB aygiti (Great Lakes Ort-
hodontics, Tonawanda, NY, ABD) yardimiyla
olctlmustir (23). Bu galismada AKB verileri sa-
gittal diizlemdeki MR verileriyle karsilastirilaca-
g1 icin, sadece on-arka ve dik yondeki farklar
alinmus, lateral yondeki Si-AK farki dahil edil-
memistir.

Ardindan deneklerin hepsinden, altcene 6n-
ce Sl konumunda, sonra da AK konumunda
olacak sekilde 2 ayri MR gorintisu elde edil-
mistir. Goriintiiler Marmara Universitesi Hasta-
nesi Radyoloji Anabilim Dali’'nda bulunan 1.5
Tesla General Electric Signa Imager (General
Electric Medical Systems, Milwaukee, WI,
ABD) aygiti ile, 3 inch yiizeyel kiviim kullanila-
rak, 3 mm kalinliginda ve 0,3 mm aralikli kesit-
ler halinde T1 agirliginda ahinmstir. Standardi-
zasyon icin, her hastanin yiiziiniin orta hattina
gore yapilan santralizasyona ek olarak, gorin-
tiileme boyunca altcenenin Si’de kalmasini sag-
lamak amaciyla, ince bir akrilik splint kullanil-
mustir. Diskin, kondil baginin ve glenoid fossa-
nin en iyi gorindugu kesit secilmis ve sizim isin
kullanilmigtir (Resim 1). Sag kondil icin 1 birey-
de, sol kondil icin ise 2 bireyde diskin yeterin-
ce iyi gorunti vermedigi saptanmis ve diskin
gorinti kalitesi kot olan MR'lar calismadan
cikartilmigtir.

MR goriintiileri Gzerinde: 1) Cakistirma yon-
temi ile SI-AK farki (Sekil 2a-e), 2) Si'de iken
kondillerin fossanin merkezinde olup olmadik-
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centric relation (CR) and maximum inter-
cuspation (MI).

SUBJECTS and METHODS

Students of the Marmara University, Fa-
culty of Dentistry volunteered for this study.
Only subjects with normal occlusion ha-
ving no malocclusion other than minor lo-
wer incisor crowding were accepted. The
study group consisted of 30 subjects aged
between 18-29 years (15 women, 15 men;
mean age 21.9 vyears), all with healthy, in-
tact dentitions and at least 28 natural teeth.
None of the subjects had clinical detectab-
le TMD, TMD history or previous TMD tre-
atment, parafunctions or history of trauma,
and systemic health problems.

A single investigator carried out all pro-
cedures. Wax bite records in CR and Ml we-
re obtained using extra hard baseplate wax
(TruWax®, Dentsply GmbH, Dreieich, Ger-
many). CR was located with the bilateral
manipulation technique described by Daw-
son (22) to locate centric relation (CR) after
10 minutes interposition of cotton roles for
deprogramming the muscles. Using arbit-
rary face bow transfer, models were moun-
ted in CR on the SAM®3 articulator. The
SAM®-Mandibular Position Indicator (MPI)
(Great Lakes Orthodontics, Tonawanda, NY,
USA) was used to determine the CR-MI dif-
ferences (23). Since the MPI data was to be
compared to the MRI data that contains
only the anteroposterior and vertical slides
on the sagittal plane, the lateral slide was
not included in this study.

Subsequently, MR images were taken
with the mandible in CR, and then again in
MI using the 1.5T General Electric Signa
Imager (General Electric Medical Systems,
Milwaukee, WI, USA) in 3 mm slices and
0,3 mm gap distance in T1 gradient-echo.
In addition to standard midfacial symmetry
line, in order to assure correct positioning
of the mandible in centric relation during
MRI, a thin acrylic splint was used, stabili-
zing the mandible with the teeth in CR. Tra-
cing was performed on one selected section
on which the disc, the condyle, and the gle-
noid fossa could best be discerned (Figure
1). One right and two left condylar sections
had to be excluded from the study, because
the image quality was poor and the disc co-
uld not be visualized.
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lari (Sekil 3a,b), ve 3) Diskin kondile gore konu-
mu (Sekil 4) arastirllmigtir (11, 24-26).

Bu ¢ parametre cinsiyet farki agisindan t-
testi ile, MR tizerinde 6l¢iilen kondil konumla-
ryla AKB ile olcilenler arasindaki fark ise
eslestirilmis t-testi ile istatistiksel olarak karsilag-
tinlmistir. AKB ve MR bulgulari arasinda kondil
hareket yonlerinin ilgilesimini (korelasyonunu)
saptamak isin Spearman sira baginti katsayilari
ve bunlarin 6nem dereceleri hesaplanmistir. Bu
parametrelerin kendi iclerindeki sag-sol uyu-
munu degerlendirmek icin de ayni test uygu-
lanmistir.

MR 6lgtmlerinin tekrarlanabilirligini sina-
mak igin, gelisiglizel secilen 10 olgunun ¢izim-
leri yenilenmis ve elde edilen sonuglar her 3
parametre icin de ilk seferde elde edilen sonuc-
larla karsilagtirlmigtir. Yontem hatasinin belirle-
nebilmesi icin Dahlberg’in yontem hatasi for-
mula kullanilmistir.

AKB 6lgtmlerinin tekrarlanabilirligine iliskin
calisma ayni yazarlar tarafindan daha énce ya-
yinlandigi icin buraya alinmamuisgtir (27). Adi ge-
cen calismada AKB aygitinin gosterdigi sagital
parametreler icin hesaplanan en dusiik standart
hata 0,25 mm, en yiksek standart hata ise 0,47
bulunmustur.

BULGULAR

Dahlberg’in yontem hatasi formiliine gore,
SI-AK farki icin en dusiik standart hata sag ¢n-
arka yon farki icin (0,18 mm), en yiksek stan-
dart hata ise sag dik yon farki icin (0,27 mm)
bulunmustur. Sol 6n-arka yon farki icin standart
hata 0,21 mm, sol dik yon farki icin standart ha-
ta 0,22 mm bulunmustur. Konsantrisite agisin-
dan birinci ve ikinci 6lgtimler arasinda hicbir
fark bulunamadigindan, dogrudan bu degerle-
rin istatistik degerlendirmelerine gecilmistir.
Diskin konumu icin ise, sag kondil icin standart
hata 1,57, sol kondil icin 2,3200 bulunmustur.

Sag ve sol kondiller arasindaki ilgilesime ba-
kildiginda, MR icin katsayilarin (r) bttin para-
metrelerde 0,3’tn altinda oldugu, yani sag ve
sol kondiller arasinda bir uyum olmadigi gorul-
mustur. AKB icin ise, orta kuvvette bir korelas-
yon gorilmus, (on-arka yonde r = 042, P =
0.001; dik yonde r = 0.58, P = 0.000). Si-AK far-
kinin degerlendirilmesi sonucunda elde edilen
on-arka ve dik yondeki degerlere iliskin ortala-
malar Tablo 1‘de goriilmektedir. MR ve AKB
parametrelerinin  eslestirilmis  t-testi ile
karsilastirlmasinda, sag kondilde dik yon digin-
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On the MR images, 1) The difference bet-
ween condylar positions in CR and MI by
superimposing tracings of the images (Figu-
re 2a-e), 2) The concentricity of the condy-
les within their respective fossae (Figure
3a,b), and 3) The position of the disc relati-
ve to the condyle were studied (11, 24-26).

All three parameters were compared for
gender differences using the t-test, and the
difference in condylar position measured by
MPI was compared to the MRI findings of
the same subjects using the paired t-test.
Corelation of the condylar movement direc-
tions between the two data sets was compu-
ted using Spearman corelation coefficients
and their significance. The same test was
used to investigate corelation of the right
and left sides.

To evaluate repeatability of MRI data,
randomly selected 10 cases were retraced
and the results compared to the first tracings
for all 3 parameters. The standart error of
method was determined using Dahlberg’s
formula.

Since the method error study done on the
same sample for the MPI has been publis-
hed elsewhere, it is not going to be repeated
here (27). The lowest standart error for sa-
gittal parameters measured by the MPI devi-
ce was 0.25 mm, and the highest standart
error was 0,47 mm.

RESULTS

According to Dahlberg’s formula, stan-
dard error was lowest for the right side an-
teroposterior CR-MI difference (0,18 mm),
and highest fort he right side vertical diffe-
rence (0,27 mm). Standard error fort he left
side anteroposterior difference was 0,21
mm, and the left side vertical difference was
0,22 mm. Repeated measurements of con-
centricity were exactly identical. Standard

Sekil 4: SI’ de diskin kondile
gore konumu

Diskin konumunun
belirlenebilmesi i¢in, eklem
basina déonme merkezinden
gecen bir dik ¢izilmistir.
Bunun diskin arka siirma
teget olan ikinci bir dogru ile
yaptig1 aq1 dlgtilerek
skorlandirilmistir. 0-20
arasindaki agilar normal, 20-40
arasi agilar diskin orta
siddette, 40-80 arasindaki
agilar ise diskin ¢ok siddetli
One disloke oldugu durumlar

olarak degerlendirilmistir.

Figure 4:To determine disc
position, a vertical line
passing through the center of
rotation was drawn. The
angle between this vertical
line and a tangent to the
posterior border of the disc
was measured and scored. 0-
20 was scored normal, 20eo-
4000 was scored moderate, and
4000-80- was scored severe in
terms of anterior disc

dislocation.



Tablo I: c:Mutlak degerlere
iliskin ortalama; SS: Standart
Sapma; t: eslestirilmis t-
testinin sonuglari; P<0,05

anlamli kabul edilmisgtir. /

Tablo I: c:Mean of absolute
values; SD: Standard
Deviation; t: results of the
paired t-test; P<0,05 was

assigned significance
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daki diger parametrelerde goriilen farkin istatis-
tiksel olarak anlamli oldugu, yani MR ve AKB
yontemlerinin ayni sonucu vermedigi bulun-
mustur (Tablo 1). MR ve AKB bulgularinda kon-
dillerin hareket yonlerinin de ilgilesim goster-
medigi gorilmustr.

Konsantrisite acisindan, sag kondilde 2 (%7)
bireyde geriye dogru, 6 (%20) bireyde 6ne dog-
ru sapma, 22 (%73) bireyde ise kondillerin tam
merkezde oldugu bulunmustur. Sol tarafta ise
kondil konumu 2 (%7) bireyde geride, 1 (%3)
bireyde 6nde ve 1(%3) bireyde cok onde bu-
lunmustur. Sol tarafta Kondili fossanin tam mer-
kezinde olan bireylerin sayisi 26'dir (%87).

MR gortintilerinde diskin kondille iliskisi in-
celendiginde, diskin net olarak secilebildigi bu-
tiin kesitlerde kondil tizerinde normal konum-
landigr (Sag tarafta disk agisi 12,Te0 + 3,80 ,
n=29 ; sol tarafta ise 12,2e0 + 5,200, N=28) go6-
rilmastir. Bundan bagka yapilan istatistikler bu
arastirmadaki hicbir parametrede, cinsiyetler
arasinda gorilen farklarin istatistiksel olarak an-
lamh olmadigini gostermistir.

TARTIfiMA

Altgenenin sentrik iliskiden ahisiimis kapani-
sa kaymasiyla, 6zellikle de siddetli ve asimetrik
bir kayma s6z konusuysa, kaslarda olusan geri-
lim ve tonus degisikligi nedeniyle ortopedik sta-
bilite bozulur ve zamanla bir predispozan, ya
da tetikleyici faktor haline gelebilir. SI-AK ara-
sindaki fark yillardir, gtivenilirligi ve tekrarlana-
bilirligi defalarca kanitlanmis olan SAM® Altce-

error for the disc position was 1,5Te and
2,320 fort he right and left sides respecti-
vely.

There was no right-left correlation of the
MRI data, the corelation coefficient was be-
low 0,3 for all parameters. However there
was a moderate corelation of the two sides
in the MPI data (anteroposterior r = 0.42, P
= 0.001; vertical r = 0.58, P = 0.000).

A summary of the CR-MI difference data
pertaining to both data sets is shown on
Table 1. MRI and MPI data of the same in-
dividuals did not coincide (sagittal plane:
p=0.000; vertical plane: p=0.007) (Table 1).
Also there was no corelation between the
condylar movement directions of the two
data sets.

Condyles were concentric in 22 fossae
(73%) on the right side with 2 (7%) condy-
les being in a more posterior, and 6 (20%)
in a more anterior location within their res-
pective fossae. For the left side, 26 (87%)
were found to be concentric, while 2 (7%)
were posteriorly, 1 (3%) was anteriorly, and
1(3%) was far anteriorly positioned.

Condyle-disc relationship as seen on all
selected sections, was within the normal
range (Right side disc angle was 12,1 =
3,8 , n=29 ; left side disc angle was 12,2
+ 5,200, n=28). Apart from that, statistical
analysis did not prove gender differences in
any of the parameters investigated to be sig-
nificant.
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ne Konum Belirleyicisi ve benzeri aygitlarla ya-
ptimaktadir. Bu calismanin amaci eklem bo-
zuklugu olan hastalardan siklikla istenen ve gu-
nimizde kullanilan en ileri tani araglarindan
birisi olan manyetik rezonans goriintiileme ara-
ciligiyla elde edilen kondil konumu verilerini
AKB ile saptanan kondil konumu verileri ile
kargilastirmaktir. Kondillerin Si‘den AK‘ye ka-
yarken gerceklestirdigi hareketin AKB aygitina
paralel olarak MR ile de saptanma olanaginin
arastiriimasi ile birlikte, bir yandan Si olarak
saptadigimiz kondil konumunun diskle uyumlu
olup olmadigi, diger yandan da saglikli birey-
lerde MR gorinttlerinde kondiler konsantrisite-
nin ve kondil disk iliskisinin incelenmesi de
amaglanmistir. Amac c¢ene eklemi bozuklugu
tanisinda "normal" olarak kabul edilenlerden
olusan veri tabanina katkida bulunularak, pato-
lojik durumlarin saptanmasini kolaylagtirmaktir.
SI-AK uyumsuzlugunu belirleyebilmek icin
kullandigimiz asetat tizerinde gizerek cakistir-
ma yonteminde Alexander ve arkadaglarinin
(11) yaptigi calisma temel alinmistir. MR goriin-
tleri Gzerinde yurattigimuz diger bir calisma
olan kondilin fossada konsantrik olup olmama-
si konusunda ise 6nceden yapilmis tomografik
calismalardan yararlanilmistir. Her ne kadar ba-
z1 arastirmacilar eklem boslugu ve kondil konu-
mu ile ilgili degerlendirmelerin iki boyutlu film-
lerle yapilamayacagini savunsalar da (15), 6n
ve arka eklem boslugu mesafesini kullanarak
kondilin fossa igindeki konumuna iligkin fikir
edinilebilecegini bildiren yayimnlar da coktur
(11, 24-26). Disk konumunun belirlenmesinde
dikey diizlemi 6lctit olarak secmemizin nedeni,
bunun diger karmasik 6l¢ciim yontemlerine go-
re oldukca kolay tekrarlanabilir olmasidir.
Yontem hatasina iliskin galismamiza gore
MR yonteminde en yiiksek hata 0,3 mm’nin al-
tinda, AKB yontemindeki en yiiksek hata ise,
daha once yayinlanan arastirmamizda 0.5
mm’nin altinda bulunmustur. Bu durumda MR
goruntilerinin ¢izimlerinin ve cakistirmalarinin
takrarlanabilirligi AKB’ye gore daha iyi olmak-
tadir. AKB aygitina dair islemler laboratuar is-
lemlerini de icerdiginden bu durum normal
karsilanabilir. Ancak her iki yontem icin de bu-
lunan standart hata miktarlari klinik acidan bir
onem tasimayacak kadar dustiktar.
Tomografiyle yapilan calismalara bakilacak
olursa, kondil pozisyonundaki degisiklikleri de-
gerlendirmek icin AKB’nin tomografik deger-
lendirmelere gore daha guivenilir bir yontem ol-
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DISCUSSION

Orthopedic instability caused by deflec-
tive CR contacts is certainly one of the mo-
re important ones among the dental etiolo-
gic factors of TMD. A change in muscular
strain and tonus instigated by a large slide
from CR to MI, particularly if asymmetric,
might be a major contributing factor of
TMD in a predisposed patient. The CR-Ml
difference has been measured via the SAM®
MPI or similar devices for the last two deca-
des, and their reliability has been investiga-
ted repeatedly. The purpose of this study
was to obtain condylar position data on
MRI, which today is one of the best diag-
nostic tools often utilized for TMD patients,
and to compare these data to data obtained
by the MPI device. While investigating the
possibility of determining condylar move-
ment from CR to MI on MRI sections in
comparison to MPI data, other topics studi-
ed were condyle-disc relationship in the CR
situation of the mandible, and condylar
concentricity in healthy individuals. These
data are intended to contribute to the data
representing the "normal" in the diagnosis
of TMD, in order to help diagnose patholo-
gic conditions.

The method of superimposing tracings of
MRI sections taken in CR and in Ml is based
on the study done by Alexander et al. (11).
The study on condylar concentricity is ba-
sed on studies done on tomograms. Some
sauthors state that evaluation of condylar
position cannot be complete when done on
two-dimensional media (15), others howe-
ver think that it is possible to build an opi-
nion on condyle position within the fossa
using posterior and anterior Joint cavity dis-
tances (11, 24-26). In order to insure a
simple and reproducable method to evalu-
ate disc position, the true vertical was used
as the reference line (24-26).

The method error in this study was clini-
cally irrelevant with less than 0,3 mm for
MRI, and less than 0.5 mm for MPI as pub-
lished previously. The slightly larger error
on MPI readings may be due to the labora-
tory work included.

Tomograms were found less reliable than
the MPI device (10). The only study using
MRI to compare to MPI data indicated also




dugu daha 6nce vurgulanmistir (10). Benzer bir
sonuca literatirde MR ve AKB verilerinin
karsilagtinldigi tek calisma olan Alexander ve
arkadaglarinin (11) calismasinda da ulasiimstir.
Bu calismanin sonucuna gore Si-AK arasindaki
iliskinin artiktilator analizi ve AKB ile degerlen-
dirilmesi MR’a gore daha tekrarlanabilir bulun-
mustur. Arastirmacilar AKB verilerinin istatiksel
olarak MR verileri ile ilgilesim gostermemesinin
nedenini MR gortntilerinde kortikal kemik si-
ninnin ¢ok net olmamasina, bu durumun 6l-
cumlerin hassashigini azaltabilecegine, buna ek
olarak, bu kadar kiictik 6l¢timlerde biiyiik stan-
dart sapmalarin olmasinin AKB ve MR verileri-
nin yorumlanmasinda hatalara yol acabilecegi-
ne baglamiglardir. Bizim galismamizda da MR
ve AKB bulgular kargilastirlldiginda, aralarinda
onemli farklar oldugu, ayrica MR verilerinde
hareket miktari, hareket yonu ve disk konumu
agisindan sag ve sol kondiller arasinda da bir
uyum olmadigi gortilmastir. Bu durum her sey-
den 6nce MR gorunttlerinin kesitler halinde ol-
masina baglanabilir. Sag ve sol taraflarda kon-
dilin ayni noktasindan gecen bir kesit elde edi-
lememis, ya da cizim icin daha net olan bagka
bir kesit secilmis olabilir. Cizim ve ¢akigtirma
icin hata payi distik de olsa, temel alinan go-
riinttinlin yeterince net olmamasi sorun olustur-
maktadir. Bu nedenlerden 6ttirli, MR goriintile-
rinin kondil konumlarina iliskin arastirmalarda
kullanilabilmesi icin MR teknolojisindeki gelis-
meleri beklemek ve artikilator bazli aygitlari
bu amagla kullanmak simdilik daha dogru go-
ziikmektedir.

Eklem gortntileri Gzerinde kondil pozisyo-
nunun belirlenmesi icin yapilan calismalarin
cogu tomografileri temel almistir. Blaschke
semptomsuz 25 bireyde %57 konsantrik kon-
dil, % 27 geride konumlanma ve % 16 oranin-
da da 6nde konumlanma bulmustur (15). Pul-
linger ve arkadaslari (24) ise, semptomsuz 46
genc bireyde %50-65 oraninda konsantrik ek-
lem pozisyonu bulmuslardir. Bazi arastirmaci-
lar ise transkranial radyografileri tercih etmis,
uygunlugu konusunda ise farkh gortslere ulas-
mislardir. Bean ve Thomas (21) yas ortalamasi
26 olan 50 6grencide normal grupta %17, ek-
lem semptomu olan grupta ise %14 oraninda
on eklem boslugu daralmasi gormiis ancak iki
grup arasinda istatiksel bir fark bulamamuglar-
dir. Bu nedenle lateral projeksiyonla alinan rad-
yografilerin tartismaya acik oldugunu bildirmis-
lerdir. Yukaridaki arastirmacilarin tersine, Wein-
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a much beter reliability fort he MPI than the
MRI data(11). The authors think that the re-
ason the two data sets do not corelate statis-
tically is mainly due to a poor discernability
of the cortical borders, increasing measure-
ment error. In addition, large standard devi-
ations combined with small measurements
could always lead to misinterpretations.
The present study also showed significant
differences between the MPI and the MRI
data. Right and left sides did not show any
corelation at all for the MRI data. The main
reason fort his finding could be the secti-
onal nature of the MRI data. It is not possib-
le to select or to create sections that pass
through the same point of the condyle on
both sides. Even though the method error
for the tracing and the superimposition was
found to be small, the problem is caused by
a poor image quality to start with. Therefo-
re, while expecting some more develop-
ment in MRI technology, for the time being,
the use of articulator based devices to re-
cord CR-MI differences for research purpo-
ses may be more appropriate.

Most of the studies dealing with condylar
positions on temporomandibular joint ima-
ges are based on tomograms. Blaschke et al
found 57% concentricity in 25 non-sympto-
matic individuals, while 27% were located
posteriorly and 16% anteriorly (15). Pullin-
ger et al. (24) reported 50-65% concentri-
city in 46 young non-symptomatic individu-
als. Other authors preferred transcranial ra-
diographs, without coming to an agreement
about their being appropriate. Bean and
Thomas (21) showed that the anterior Joint
space was narrower in 14% of TMD pati-
ents versus 17% in healthy controls, out of
50 students. But this difference was found
to be insignificant. Therefore the authors
concluded thatlateral projections did not
servet his purpose. On the other hand, We-
inberg and Chastain (18) thought the transc-
ranial radiography very reliable. They found
in a healthy control group of 420 individu-
als 49% concentricity, 21% posterior dislo-
cation and 26% anterior dislocation. Howe-
ver, there is agreement in the literature, that
whatever the image media, there will be so-
me shortcomings as long as it is 2-dimensi-
onal, because the position of the condyle in
the fossa can be deviated in all three planes
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berg ve Chastain (18) ise, istatiksel olarak giive-
nilir bulduklar transkraniyal radyografiler tize-
rinde 420 kisiden olusan kontrol grubunda
%49 konsentrik, %21 geride ve %26 6nde ko-
numlanmis kondil pozisyonu saptamiglardir.
Ancak gorintiileme yontemi ne olursa olsun,
iki boyutlu oldugu stirece, kondilin fossa icinde
her t¢ boyutta da farkli konumlarda olabilece-
gi ve iki boyutlu bir ortamin ti¢ boyutlu degisik-
likleri degerlendirmede yetersiz kalacagi konu-
sunda literattirde bir fikir birligi vardir. Calisma-
mizda kondilleri fossalarinin merkezinde ko-
numlanmis olan (tam konsantrik) bireylerin sa-
yisi %73 ile %87 oraninda saptanmis, ¢alisma-
miza klinik olarak eklem semptomu olmayan
bireylerin alinmasina ragmen, % 7 geriye dog-
ru, % 3-20 oraninda da 6ne dogru sapma go-
rilmustir. Ancak yine de sapma gorilen birey
sayisi literatirdeki oranlara gore daha dusik
bulunmustur.

Si taniminda dogru iliski icindeki kondil-disk
kompleksinin fossadaki konumundan bahsedil-
mektedir. Bu nedenle MR gorunttlerinde diskin
konumu da incelenmis ve gercekten de biitiin
bireylerde saghkli bir disk-kondil iliskisi bulun-
mustur. Ancak bir olguda her iki eklemde, bir
olguda da sol eklemde diskin sinirlari net olarak
secilemedigi igin 6lctim gergeklestirilememistir.
MR tzerinde diskin konumunu arastiran yayin
sayisi kisitlidir. Alexander ve arkadaslarinin (11)
calismasinda bu konu da incelenmis, arastirilan
54 kondilin %13‘linde anterior disk deplasma-
nina rastlanmigtir. Kircos‘un ¢alismasinda (13)
ise bu oran %32 olarak bildirilmistir. Calisma-
mizda diskin konumu icin standart hata 1,5-
2,300 gibi diistik miktarlarda gerseklesmis, ince-
ledigimiz kondillerin hepsinde disk 0-20c ara-
sinda konumlanmistir. Bu durum belki denek
secim Olcutlerimizin yukarida anilan galismala-
ra gore ideal bireyleri saptamaya daha elverisli
olmasi ile aciklanabilir.

SONUGLAR

Bu galismanin sonuglar klinik olarak eklem
bozuklugu belirtileri gostermeyen ve ideal dis-
sel kapanisa sahip bireylerde sentrik iliski ile
alisilmis kapanis arasindaki farkin ortalamada
Tmm’nin altinda oldugunu, kondil-disk iliskisi-
nin ideal oldugunu ve kondillerin biyiik oran-
da fossanin merkezinde konumlandigini goster-
mektedir. Buna ragmen % 15-27 olguda kon-
diller fossanin merkezine gore daha 6nde ya da
daha arkada konumlanmustir.
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of space. Results of the present study pro-
ved concentricity to be 73-87%, and tho-
ugh the percentage was much lower than
the percentages in the literature, there were
individuals with nonconcentric condyles
among the clinically healthy subjects of the
study group.

The definition of centric relation refers to
an ideal condyle-disc relationship. Therefo-
re, this study aimed at identifying disc posi-
tions on MRI as well. As could be expected,
all subjects displayed a healthy condyle-
disc relationship. Only three condylar ima-
ges had to be omitted because of poor ima-
ge quality. Data on disc positions as seen on
MRI is rare. In the study of Alexander et al.
(11) this issue was addressed as well, and
13% out of the 54 condyles investigated
showed anterior disc displacements. In the
study of Kircos et al (13), this percentage
was found to be 32%. The present study re-
vealed a method error of 1,5-2,3 for the-
disc position, which can be considered as
very low. On all the images studied the disc
angle was well within the normal range of
0-20<. This can perhaps be attributed to the
subject selection criteria being very strict
about identifying healthy individuals, when
compared to the studies cited.

CONCLUSIONS

The results of this study show that the
difference between centric relation and ma-
ximum intercuspation is in average less
than 1 mm, condyle-disk relationship is ide-
al, and the codyles are concentric in pati-
ents with ideal occlusion and clinically he-
althy temporomandibular joints. In spite of
this, in % 15-27 patients the condyle is pla-
ced more anteriorly or posteriorly within
the glenoid fossa.

The fact that MRI data does not reprodu-
ce the results obtained by conventional
methods, may be due to the insufficient
image quality of the MRI sections. While
expecting some more development in MRI
technology, for the time being, the use of ar-
ticulator based devices to record CR-MI dif-
ferences for research purposes may be more
appropriate.
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MR bulgularinin geleneksel yontemlerle el-
de edilen bulgularla 6rtismemesi MR gorin-
tilerinin yeterince hassas olmamasina bag-
lanabilir. MR gorintilerinin kondil konum-
larina iliskin arastirmalarda kullanilabilmesi
icin MR teknolojisindeki gelismeleri beklemek
ve artikiilator bazl aygitlari bu amacla kullan-
mak simdilik daha dogru goziikmektedir.
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