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kontrolne bile su neznatne (p=0,27). Kad je rije¢ o celjusnim zglobovima, razlike iz-
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sebice meka tkiva ¢eljusnih zglobova, mogu se pregledati magnetskom rezonanci-

jom te se moZe ocijeniti njihov medusobni odnos. Kod metode koja daje podatke o Kljuéne rijeci

funkcionalnom stanju zgloba, mogu se dobiti objektivni podaci te odrediti postu-  temporomandibularni poremecaji;
pak lije¢enja. Celjusni zglob; radiografija
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Uvod

Temporomandibularni poremecaji (TMD) sku-
pina su simptoma povezanih s bolovima u Zva¢nim
vom kombinacijom. Glavni simptomi su: ograni¢en
raspon kretanja mandibule, bol na palpaciju misSi-
¢a ili na kretnje mandibule ili oboje te zvukovi u
zglobu. Te se tegobe mogu pojaviti istodobno ili od-
vojeno, s prekidima ili, pak, mogu postati kroni¢ne
(1). Unutarnji poremecaj Celjusnog zgloba opisuje
se kao odstupanje od anatomskog poloZaja ili obli-
ka tkiva unutar ¢ahure zgloba (2). Primjer je dislo-
kacija diska s redukcijom ili bez nje. Najce$¢i oblik
je anteriorna dislokacija, tj. dislokacija prema napri-
jed, premda je opisana i posteriorna, tj. dislokacija
diska prema natrag (3).

Danas se koristi nekoliko slikovnih metoda za
procjenjivanje stanja Celjusnog zgloba, primjerice
artrografija, kompjutorska tomografija i magnetska
rezonancija (MRI). Cini se da se tom posljednjom
najbolje odreduje poloZaj diska ¢eljusnog zgloba, a
osim toga omogucuje istodobni dvostrani vizualni
prikaz obaju zglobova (4).

Uvid u dinamiku kondilarnih kretnji dobiva se
uredajem koji biljeZi kondilarne funkcije. Na taj je
nacin moguce dobiti i dinamicke slike kondilarnog
funkcioniranja (5). Kod standardnih aksiografskih
pretraga istrazuju se definirane mandibularne kretnje
lijevog i desnog celjusnog zgloba i to pomocu ma-
sivnog sustava dvostrukoga obraznog luka ¢vrsto pri-
¢vrs¢enoga na gornju i donju Celjust (6). Kompjutori-
zirana aksiografija moZe zabiljeZiti trodimenzionalne
kretnje (3 D) donje Celjusti i ispisati njihove krivu-
lje u vremenu, $to omogucuje i procjenu brzine tije-
kom tih pokreta (7, 8). To je neinvazivna metoda koja
omogucuje pracenje trodimenzionalne kretnje donje
Celjusti, kako bi se kasnije u artikulator mogli preni-
jeti horizontalni kondilarni put i Bennettov kut (9).

Studije u kojima su se usporedivali rezultati za-
biljeZenih kondilarnih kretnja s rezultatima dobive-
nima klini¢kim ispitivanjem uz pomo¢ magnetske
rezonancije ili artroskopije, navode na razliite za-
kljucke. To moze biti i zbog problema kod interpre-
tacije rezultata slikovnih metoda i/ili tehnickih po-
teSkoca tijekom biljeZenja kondilarnih kretnja. Osim
klinicke procjene, Zeljelo se komparativno ocijeni-
ti prikaz kondilarnih kretnji dobivenih kompjutor-
skom aksiografijom kod ispitanika s temporomandi-
bularnim poremecajima (miSi¢nim poremecajima,
dislokacijama diska i drugim patoloSkim stanjima
zgloba) i kod zdravih osoba te dislokacije diska do-
bivene u drugim poloZajima zgloba.
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Introduction

Temporomandibular disorders (TMD) are symp-
toms related with masticatory muscle pain, prob-
lems of the temporomandibular joint (TMJ) and its
associated structures, or combinations of both. Main
symptoms are: limited mandibular range of motion,
pain on muscle palpation or mandibular movements
or both, and joint sounds. These problems may oc-
cur simultaneously, separately, intermittantly, or
may become chronic (1). The internal derangement
of TM1J is described as a deviation in the anatomi-
cal position or form of the tissues within the capsule
of the joint (2). Disc displacements with or without
reduction within the TMJ are examples of frequent-
ly occurring internal derangements. Anterior disc
displacement (ADD) — disc displacement in an an-
terior direction — is the most common type of disc
displacement although posterior disc displacement
(PDD) has also been described (3).

Currently there are several imaging methods to
evaluate the TMJ, such as arthrography, computer to-
mography and magnetic resonance imaging (MRI).
MRI seems to be the method of choice for determin-
ing TMJ disc position and it also allows the simulta-
neous bilateral visualization of both joints (4).

Condylar recording devices provide a dynamic
impression of condylar function. It is also possible
to obtain dynamic images of condylar functioning
(5). During conventional axiographic investiga-
tions, tracing of defined mandibular movements are
recorded for both right and left temporomandibular
joints by means of a bulky double facebow system
which is rigidly attached to the maxilla and man-
dible (6). Computerized axiography is a software
that can record three dimensional (3D) mandibu-
lar movements and create their time related curves
which enable the assessment of velocity during
movement as well (7, 8). It is a non-invasive meth-
od allowing 3D mandibular movement recordings
for transferring horizontal condylar path and Ben-
nett angle to the articulator (9).

Studies that have compared the results of con-
dylar movement traces with those of a clinical ex-
amination by means of MRI or arthroscopy have
come to different conclusions. This may be a re-
sult of problems encountered in the interpretation of
the imaging results and/or technical problems with
the recording of condylar movements. In addition
to the clinical evaluation, it was aimed to compar-
atively assess the traces obtained by computerized
axiography of the condylar movements in temporo-
mandibular disorders (muscle disorders, disc dis-
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Metode

Ispitanici

U studiji je obradeno osamnaest slucajeva sa
sindromom miofacijalne boli (16 Zena i 2 muskar-
ca, prosjec¢na dob 32,6+15,99) i jedanaest slucajeva
(sve Zene, prosjecna dob 25,27 +10,05) kod kojih
su na magnetskoj rezonanciji uoceni intrakapsularni
poremecaji u razlicitim stadijima, a svi su se obratili
Odjelu za protetiku Stomatoloskog fakulteta Sveu-
ciliSta Ege. Pacijente je pregledao stomatolog i nji-
hova je anamneza zabiljeZena u skladu s klinicko-
istrazivackim kriterijima za temporomandibularne
poremecaje (RDC/TMD) (18).

Kontrolnu skupinu ¢inilo je deset osoba (6 Zena
i 4 muskarca, prosjecna dob 22,20 £239) - zdravih,
eugnata, Angle klasa I, bez parodontskih problema
i kraniofacijalnih ozljeda ili operacija te temporo-
mandibularnih poteskoca i bez ranijih ili aktualnih
ortodontskih zahvata.

Svi su dali pristanak za sudjelovanje u istraZi-
vanju.

Klini¢ka pretraga

Za dijagnosticiranje i kategorizaciju pacijena-
ta s temporomandibuilarnim poremecajima koristi-
li su se klinicko-istrazivacki kriteriji za takvu vrstu
poremecaja (engl. Research Diagnostic Criteria for
Temporomandibular Disorders - RDC/TMD) (10).
Tako opisane klinicke pretrage ukljucuju procjenu
simptoma temporomandibularnih poremecaja, kao
§to su (a) mjesto bola, (b) raspon kretanja mandibu-
le i bol Sto se pritom javlja, (c) zvukove unutar Ce-
ljusnih zglobova i (d) palpaciju ili osjetljivost miSi-
¢a i zglobova. Kategorizacija RDC/TMD-a pokriva
tri najcesce dijagnosticke kategorije ili skupine (mi-
Siéni poremecaji, dislokacija diska te drugi poreme-
¢aji zgloba - artralgija, osteoartritis i osteoartroza).
Kako je bilo malo ispitanika s dislokacijom diska i
drugim problemima, te su dvije skupine udruzene za
statistiCku analizu te ocijenjene pod nazivom “sku-
pina s dislokacijom diska”. Podaci magnetske rezo-
nancije i kompjutorske aksiografije uzeti su prema
gore navedenim trima skupinama. Pacijenti s dislo-
kacijom diska u odredenim poloZajima, upuceni su
na snimanje magnetskom rezonancijom.

Jedan je lijecnik pregledao pacijente stetosko-
pom. Tehnika se sastojala od prislanjanja sluSalice
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placements, and other joint conditions) in healthy
individuals together with disc displacements and
staged MRI images of these traces obtained in oth-
er joint positions.

Material and Methods

Participants

18 cases with myofacial pain syndrome (16
women and 2 men with mean ages 32.06+15.99)
and 11 cases (11 women, mean age 25.27 +10.05)
observed to have intraarticular disorders at different
stages as a result of MRI evaluation, who referred to
Ege University, School of Dentistry, Department of
Prosthodontics, were included in the study. The pa-
tients were visited by a dentist and their clinical his-
tory was recorded according to RDC/TMD (18).

The control group consisted of 10 (6 women and
4 men with mean ages; 22.20 +2.39) healthy, den-
tate and orthodontic Angle Class I subjects with no
parodontal problems, no craniofacial trauma or sur-
gery, no temporomandibular or craniocervical dis-
orders, and no previous or current orthodontic treat-
ment.

Informed patient consents were taken from all
subjects participating in the study.

Clinical examination

Research Diagnostic Criteria for Temporoman-
dibular Disorders (RDC/TMD) were used for di-
agnosing and classifying TMD patients (10). The
RDC/TMD clinical examination involves clinical
assessment of TMD signs and symptoms including
(a) pain site, (b) mandibular range of motion and
associated pain, (c) TMJ sounds, and (d) muscles
and joint palpation or tenderness. The RDC/TMD
groups the most common forms of TMD into 3 di-
agnostic categories or groups (muscle disorders,
disc displacements, and other joint conditions [ar-
thralgia, osteoarthritis, and osteoarthrosis]). Since
the number of patients with disc displacement and
other joint conditions was few, these two groups
were combined for statistical analysis and evaluat-
ed as disc displacement group. Data for MRI and
computerized axiography were taken according
to above mentioned 3 groups. Patients exhibiting
disc displacement of determination of disc posi-
tion were directed for magnetic resonance imag-
ing (MRD).

One examiner examined patients by means of
auscultation with a stethoscope. As for the tech-
nique, the bell of an infant stethoscope (3M Litt-
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stetoskopa za djecu (3M Littmann) na lateralni pol
Celjusnoga zgloba, kako bi se otkrili zvukovi.

Raspon kretnji mandibule ispitivan je tijekom
maksimalnog otvaranja usta i lateralnih kretnji.
Otvaranje se mjerilo u milimetrima od sredi$njega
maksilarnog inciziva do njemu suprotnog mandibu-
larnog. Lateralne kretnje bile su odredene u odnosu
prema maksilanoj sredi$njoj crti, s lagano razdvoje-
nim zubima.

Magnetska rezonancija

Snimke magnetske rezonancije (uredaj Philips
Intera 1,5 T MR, Nizozemska) ocitavao je uvijek
isti specijalist. Za sagitalne kose snimke sa zatvore-
nim ustima i u poziciji maksimalno otvorenih usta,
te za koronarne kose snimke, primijenjeni su slje-
deci parametri: za T1; TR:1500 ms, TE:30 ms, vid-
no polje:150 mm, debljina reza: 3 mm, 240X256, za
T2; TR=5835 msec, TE=110 ms, TSE mod.

Procjena slucajeva prema MR-snimkama obav-
ljena je prema stadijima koje je definirao Vogl (11):

Stadij L.: anteriorna/posteriorna dislokacija dis-
ka s redukcijom;

Stadij IL.: dislokacija diska s deformacijom;

Stadij III.: dislokacija diska bez redukcije s de-
formacijom;

Stadij IV.: osteoartroza i teSka deformacija dis-
ka;

Stadij V.: ruptura diska, teSke degenerativne pro-
mjene na kostima;

Stadij VI.: resorpcija diska, avaskularna nekro-
za, osteohondroza.

BiljeZzenje postupkom kompjutorizirane
aksiografije

Kako bi se zabiljeZile kondilarne kretnje obaju
celjusnih zglobova tijekom kretnji donje celjusti ko-
riSten je software za elektroni¢ku aksiografiju (De-
nar® Cadiax Compact, Gamma Dental Software®
verzija 2,3 za operacijski sustav Windows, Kloster-
neuburg, Austrija) koji sadrzava principe 1 ciljeve
temeljne elektronicke aksiografske procjene/evalu-
acije (12-15).

Za snimanje odredenih kretnji donje Celjusti ko-
riSten je rigidni sustav dvostrukoga obraznog luka
za oba Celjusna zgloba, uporabom aksiografa mar-
ke Cadiax (8).

Statisticka analiza

Za statisticku analizu podataka rabio se software
SPSS 11,0 za operacijski sustav Windows (1999 SP-
SS Inc., Chicago IL, USA). Za komparativnu analizu
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mann) was placed over the lateral pole of the TMJ
for TMJ sounds.

Mandibular range of motion was evaluated for
maximum opening and lateral movements. Max-
imum opening was measured from central maxil-
lary incizor to the opposing mandibular incizor on
a millimetre ruler. Lateral movements were mea-
sured relative to the maxillary midline with the teeth
slightly separated.

Magnetic resonance imaging

MRI (Philips Intera 1.5 T MR, Holland) scans
were interpreted by a single investigator. The follow-
ing parameters were used for sagittal-oblique images
in the closed-mouth and maximal open-mouth posi-
tions and for coronal-oblique images in the closed-
mouth position: For the T1; TR:1500 msec, TE:30
msec, field of view:150 mm, slice thickness: 3 mm,
voxel matrix: 240X256, for T2; TR=5835 msec,
TE=110 msec, TSE mode was selected.

The MRI assessments of the cases were made by
the phases defined by Vogl (11).

Stage I: Anterior/posterior disk displacement,
reducible;

Stage II: Disk displacement, reducible, with de-
formation;

Stage III: Disk displacement, irreducible, with
deformation;

Stage IV: Osteoarthrosis and severe disc defor-
mation;

Stage V: Disc rupture/perforation, severe osse-
ous degenerative changes;

Stage VI: Disc resorption, avascular necrosis,
osteochondritis dissecans).

Computerized axiography recording

For the recording of condylar movements of both
TMJs during mandibular movements, an electron-
ic axiography (Denar® Cadiax Compact, Gamma
Dental Software® Version 2.3 for Windows, Klo-
sterneuburg, Austria) software which included the
principles and objectives of basic electronic axio-
graphic evaluation was used (12-15).

The tracings of determined mandibular move-
ments were recorded by a rigid, double arch face-
bow system for both TMJs using Cadiax axiograph

(8).

Statistical Analysis

SPSS 11.0 for Windows (1999 SPSS Inc., Chi-
cago, IL, USA) software was used for the statistical
analyses of the obtained data. Chi Square was used
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“prisutnih” i “odsutnih” tipova parametara medu sku-
pinama koristen je y? test. Za usporedbu izmjerenih
vrijednosti uporabljeni su testovi Mann-Whitneyjev-
U test i t-test za analizu odstupanja (ANOVA). Razi-
na znatnosti u svim testovima iznosila je 0,05.

Rezultati

Klini¢ke pretrage

Analizirajuéi vrijednosti za maksimalno otvore-
na usta kod svih triju skupina u milimetrima, dobi-
veno je 37,94 (+9,22) za miSi¢ne poremecaje, 37,45
(£7,52) za dislokaciju diska i 42,90 (+7,68) u kon-
trolnoj skupini.

Za lateralne kretnje, kod svih triju skupina, u mi-
limetrima je dobiveno 7,89 (+2,24) za miSi¢ne po-
remecaje, 8,18 (£3,65) za dislokaciju diska i 10,1
(+2,02) u kontrolnoj skupini.

Razlike medu slucajevima s intrakapsularnim
poremecajem i miofacijalnom boli te kontrolne sku-
pine, kad je rije¢ o veli¢ini maksimalnog otvaranja
usta, bile su statisticki neznatne (p=0,27).

U vezi s lateralnim kretnjama, razlike izme-
du slucajeva s unutarnjim poremecajem i kontrol-
ne skupine (U= 23,00; Z= -2,29; p=0,02) te razlike
izmedu slucajeva s miofascijalnom boli i kontrol-
ne skupine (U= 45,5; Z= -2,16; p=0,3) bile su sta-
tisticki velike, a razlike izmedu slucajeva s unutar-
njim poremecajem i onih s miofacijalnom boli bile
su statisticki beznacajne (p=0,67).

I na kraju, razlike izmedu slucajeva s unutarnjim
poremecajem i onih s miofacijalnom boli, a u vezi
sa zvukovima iz ¢eljusnoga zgloba, bile su statistic-
ki neznatne (p=0,09).

Snimke metodom magnetske rezonancije

Stupnjevi poremecaja za oba ¢eljusna zgloba pre-
ma rezultatima MR-snimanja za jedanaest pacijena-
ta s dislokacijom diska, ili s nekim drugim poreme-
¢ajem zgloba, prikazani su na Tablici 1. MR-snimke
za otvoreni i zatvoreni poloZaj usta za pojedine sta-
dije mogu se vidjeti na slikama 3a-b, 4a-b, 5a-b.

Biljezenje metodom kompjutorske aksiografije

Duljina zabiljeZenog puta celjusnih zglobova
kod asimptomatske kontrolne skupine opcenito je
simetri¢na i u normalnom rasponu. Nije bilo odstu-
panja od tragova ili krizanja (Slika 1. a-b). Samo
kod dvojice pacijenata tragovi su bili ispod normal-
nog raspona. Kod analize Bennettovih kretnja, za-
paZena je simetrija zahvaljujuc¢i harmonic¢noj kretnji
obaju Celjusnih zglobova tijekom pomicanja/kreta-
nja osi kod asimptomatske skupine ispitanika. Si-
metrija je rijetko bila naruSena. No, bilo ju je tesko
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for comparative analyses of “present” or “absent” type
parameter among the groups. For the comparisons
of metric measurements, Mann Whitney-U, t test or
analysis of variance (ANOVA) tests were used. The
level of significance for all tests was 0.05.

Results

Clinical Examination

Evaluating the maximum mouth opening val-
ues of the three groups in mm, the values of 37.94
(£9.22) were observed for muscle disorders; 37.45
(£7.52) for disc displacement; and 42.90 (£7.68) for
control.

As for the evaluation of lateral movements of the
three groups in mm, the values of 7.89 (£2.24) were
observed for muscle disorders; 8.18 (+3.65) for disc
displacement; and 10.1 (+2.02) for the control.

The differences among the cases with internal de-
rangement, myofascial pain and the control groups
as regards the amount of mouth opening movement
were insignificant (p=0.27).

In terms of lateral movement, the differences
between internal derangement cases and the con-
trol group (U= 23.00; Z= -2.29; p=0.02), and the
differences between myofascial pain and the con-
trol groups (U= 45.5; Z= -2.16; p=0.03) were sig-
nificant. The differences between internal derange-
ment and myofascial pain groups were insignificant.
(p=0.67).

The differences between the internal derange-
ment and myofascial pain groups regarding TMJ
sounds were insignificant (p=0.09).

Magnetic resonance imaging

The stages of disorders for both TMJs according
to the MRI results obtained from 11 patients with
disc displacement or other joint conditions have
been listed in Table 1. Open and closed MRI imag-
es relating to different stages can be seen in Figs. 3
a-b, 4 a-b, 5 a-b.

Computerized axiography recording

The length of the tracings of asymptomatic con-
trol group TMJs were generally symmetrical and in
normal range. There were no deviations from the
tracings or crossings (Fig. 1a-b). Only in 2 patients
the tracings were under normal range. As for the
evaluation of Bennett movements, symmetry was
observed due to harmonious movement of both TM-
Js during axis movement in the asymptomatic con-
trol group subjects. The symmetry was deteriorat-
ed in a few cases, however, it was hard to evaluate,
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Slucaj » Case | Desni ® Right TMJ | Lijevi ® Left TMJ
1 5 4
2 2 0
3 0 5
4 4 4
5 2 2
6 5 5
7 2 2
8 2 2
9 2 4
10 4 4
11 4 4

(pr)ocijeniti, ¢ak i vizualno (Slika 1.a). Osim sime-
trije, opaZzena je i harmoni¢nost u pomicanju osi.
Nisu uocene nikakve iznenadne akceleracije ili de-
celeracije (Slika 1.b).

Zabiljezene kretnje kod skupine pacijenata s mi-
ofacijalnom boli bile su opéenito slicne onima kod
kontrolne skupine, no u slu¢aju ponavljanja nisu bi-
le tako dobre kao kod kontrolne skupine. Tragovi su
bili krai zbog ograni¢enosti otvaranja usta i late-
ralnih kretnja. Inkurzivni i ekskurzivni tragovi nisu
se preklapali, niti su odstupali, te nisu zapaZena ni-
kakva preklapanja (Slika 2. a-b). Kod procjene Be-
nnettovih kretnja, uocena je - zbog bolesti zahvade-
nih miSiéa - zakasnjela kretnja i gubitak simetrije na
bolesnoj strani, za razliku od one suprotne. Nije bi-
lo nikakvih iznenadnih akceleracija ili deceleracija
(Slika 2.a-b).

Prema dijagnozi ustanovljenoj magnetskom ra-
zonancijom, tragovi kod pacijenata u Il.stadiju bili
su u normalnom rasponu. Uocena su velika odstu-
panja, ali ne i krizanja (Slika 3.c).

Tragovi kod pacijenata u IV. stadiju bili su znat-
no krac¢i od normalnih, ipak u nekim sluc¢ajevima
bliZe normalnima. Uocena su velika odstupanja pu-
tanja u svim slucajevima, a kriZanja u nekima (Sli-
ka 4.c).

Tragovi kod pacijenata u V. stadiju bili su znatno
kraéi od normalnih. Uocena su velika odstupanja na
putanjama, inverzije i krizanja (Slika 5.c).

Proucavaju¢i Bennettove kretnje u sluajevima
dislokacije diska i drugih poremecaja zgloba, uo-
¢eni su razliCiti oblici kretnja Celjusnih zglobova,
uvjetovani stupnjem poremecaja, promjenom kreta-
nja osi u vezi s duzinom kretnje te gubitkom sime-
trije. Bilo je i1 iznenadnih akceleracija i deceleraci-
ja, zbog kriZanja te vecih devijacija putanja (Slike
4.c,5.0).
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Tablica 1. Snimke metodom magnetske rezonancije za oba
zgloba
Table1 MRIfindings for both TMJs

even visually (Fig. 1 a). Besides symmetry, a har-
mony was also observed for the axis movements.
No instantaneous accelerations or decelerations
were observed (Fig. 1 b).

The tracings of the myofascial pain group patients
were generally similar to those of the control group,
however, the reproducibility of the movement was
not as good as that in the control group. The trac-
ings were shorter due to limitations in mouth open-
ing and lateral movements. The incursive and ex-
cursive tracings did not coincide or deviate, and no
crossings were observed (Fig. 2a-b). As for the eval-
uation of the Bennett movements, due to the affect-
ed muscles, delayed movement and loss of symme-
try were observed on the affected side as compared
to the contralateral one. No instantaneous accelera-
tions or decelerations were observed (Fig. 2a-b).

As diagnosed by MRI, the tracings of Stage 11 pa-
tients were in normal range. Severe deviations were
observed on their pathways, however, no crossings
were observed (Fig 3 c).

As diagnosed by MRI, the tracings of some Stage
1V patients were much shorter than normal, while in
some cases they were closer to normal. Severe de-
viations on pathways in all cases, and crossings in
some, were observed (Fig 4c).

As diagnosed by MRI, the tracings of Stage V
patients were much shorter than normal. Severe de-
viations on pathways, inversions and crossings were
observed. Only in 1 patient neither inversions nor
crossings were observed (Fig 5c).

Evaluating the Bennett movements in disc dis-
placement and other joint conditions cases, different
TMJ movements due to the stage of the derangement,
changing of the axis movement length related with
the length of the movement, as well as loss of sym-
metry were observed. Instantaneous accelerations
and decelerations due to crossings, and severe devia-
tions on the tracings were observed (Figs. 4c-5c¢).
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Slika 1a. Aksiografsko pracenje pokreta otvaranja-zatvara-
nja u zdravog ispitanika

Figure 1a Axiographic tracings of opening-closing
movement of a healthy case
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Slika 2a. Aksiografsko pracenje pokreta otvaranja-zatvara-
nja u ispitanika s misicnim poremecajem

Figure 2a Axiographic tracings of opening-closing

movement of a muscle disorder case

Slika 3a. Magnetska rezonancija zatvorenog zgloba s
poremecajem 2. stupnja
Figure 3a Closed MRI of stage 2 joint

Slika 3b. Magnetska rezonancija otvorenog zgloba s
poremecajem 2. stupnja
Figure 3b Open MRI of stage 2 joint
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Slika 1b. Aksiografsko pracenje pokreta otvaranja-zatvara-
nja u drugog zdravog ispitanika

Figure 1b Axiographic tracings of opening-closing
movement of another healthy case
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Slika 2b. Aksiografsko pracenje pokreta otvaranja-zatvara-
nja u drugog ispitanika s misi¢nim poremecajem

Figure 2b Axiographic tracings of opening-closing
movement of another muscle disorder case

T 1A
757 1757387

1

AL

=
13 D21 SortHED B s 23452 woos:

Winemene  Open Chse
Recarded on Wy, Jaway 12, 2004

flzg ditnce 1830

o Figtt Lett 1 Recabuasdto 1100
: oo : Y e a0 EI I
ettt

BRSO THEURSION

[iF E it [
8 L O L O L L 8
[ IR RN I IR =TT
S0 bme| g 11

e
E

]

Yo m A

13 De vl SotaaneD for Winkaws 23452 wnoes: ST BIETEAM Ges i bH

Slika 3c. Aksiografsko pracenje pokreta otvaranja-zatvara-
nja u slu¢aju obostranog poremecaja 2. stupnja

Figure 3c Axiographic tracings of opening-closing
movement of a Right-Left stage 2 case
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Slika 4a. Magnetska rezonancija zatvorenog zgloba s
poremecajem 4. stupnja
Figure 4a Closed MRI of stage 4 joint
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Slika 4c. Aksiografsko pracenje pokreta otvaranja-zatvara-
nja u slucaju obostranog poremecaja 4. stupnja

Figure 4c Axiographic tracings of opening-closing
movement of a Right-Left stage 4 case

Slika 5b. Magnetska rezonancija otvorenog zgloba s

poremecajem 5. stupnja
Figure 5b Open MRI of stage 5 joint
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Slika 4b. Magnetska rezonancija otvorenog zgloba s
poremecajem 4. stupnja
Figure 4b Open MRI of stage 4 joint

Slika 5a. Magnetska rezonancija zatvorenog zgloba s
poremecajem 5. stupnja
Figure 5a Closed MRI of stage 5 joint
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Slika 5¢. Aksiografsko pracenje pokreta otvaranja-zatvara-
nja zdravog desnog i poremecenog lijevog
(5. stupanj) zgloba

Figure 5¢ Axiographic tracings of opening-closing
movement of a Right healthy and Left stage 5
case
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Rasprava

Biljezenje kretnji sa Sest stupnjeva slobode po-
kazalo je velike mogucénosti u proucavanju trodi-
menzionalnog/ih kretanja/nja mandibule (5). Sada
je moguca rekonstrukcija puta kretnji od bilo koje
tocke mandibule u odnosu prema lubanji (16). Kret-
nje vodene zubima, kao primjerice, protruzija i me-
diotruzija, pokazale su veliku varijabilnost, a za di-
jagnosticke svrhe preporucuje se ciklus otvaranja i
zatvaranja. Smatralo se da su ¢eljusni zglobovi nor-
malni ako aksiografija pokazuje konkavan put duZi-
ne 9 mm ili viSe (17). Rozenzweig i suradnici (18)
definirali su normalan celjusni zglob identi¢nim
eks- i inkurzivnim putevima na prvih pet milime-
tara bez naglih/oStrih promjena smjera. U toj studi-
ji, u kojoj su se tragovi kretnja otvaranja/zatvaranja
koristili za dijagnostiku i usporedbu s nalazima ma-
gnetske rezonancije, kod asimptomatskih zglobova
ti su tragovi bili skladni, s tek nekoliko desetinki
milimetara razmaka i nisu pokazivali kriZanje. Ti su
nalazi u skladu s onima Yatabea i suradnika (19) te
Monenburga i Proschela (20).

Krizanje tragova otvaranja i zatvaranja ili znat-
ni razmak izmedu njih mogu upucivati na disloka-
ciju diska. U zglobu u kojem je nastala anteriorna
dislokacija diska (ADD), odnos kondila/disk mi-
jenja se u trenutku Skljocanja (13, 21, 22). Studi-
je Huddlestona, Slatera i njegovih kolega (16) te-
melje se dijelom na odstupanjima od funkcionalne
anatomije ¢eljusnih zglobova s unutarnjim poreme-
¢ajem i predstavljaju daljnju razradu kriterija Sto su
ih predlozili Ozawa i Tanne (13), Mauderli i surad-
nici (23) te Parlett i suradnici (9). ADD s redukci-
jom dijagnosticira se kao nagla promjena smjera s
deceleracijama koja zavrSava inverzijom izmedu in-
kurzivnog i ekskurzivnog puta barem u jednoj pro-
jekciji. ADD bez redukcije povezuje se s gubitkom
konkavnosti u sagitalnoj projekciji i duZinom kri-
vulje manjom od 4 do 5 mm (9). U ovoj studiji ni-
je uocena promjena odnosa kondil/disk u trenutku
Skljocanja (Slika 3.c) ni u jednom slucaju dijagno-
sticiranom kao ADD s redukcijom, bilo da se radilo
o magnetskoj rezonanciji ili o klini¢kom promatra-
nju. U sluc¢ajevima ADD-a bez redukcije, a u skladu
s nalazima Parletta i suradnika (9), kratkoc¢a i kon-
kavnost kod tragova kretnje otvaranja usta smatrale
su se znakom ogranicenja.

U literaturi se kompjutorski aksiografski nalazi
mogu naci samo za slucajeve s dislokacijom diska i
druge poremecaje zgloba. U ovoj studiji, premda su
registracije dobivene u slucajevima s miSi¢nim po-
remecajima opcenito pokazivale slicnost s onima u

Dijagnosticiranje temporomandibularnih poremecaja

Discussion

Movement recordings made with 6 degrees of
freedom have shown great potential for the study
of the 3-dimensional mandibular motion (5). They
enable the reconstruction of the movement traces
of any point of the mandible relative to the skull
(16). Teeth guided movements like protrusion and
mediotrusion demonstrated a greater variability,
the opening/closing cycle is recommended for di-
agnostic purposes. Normal TMJs were diagnosed
if the axiography presented a concave path with
a length of nine mm or more (17). Rozenzweig et
al. (18) characterized normal TMJ by identical ex-
and incursive paths on first five mm without abrupt
changes in direction. In this study where opening/
closing movement traces were utilized for diagnos-
tics and comparisons with MRI, in asymptomatic
joints, opening and closing movement traces were
smooth, just a few tenths of a millimeter apart, and
showed no crossings. These findings are in accor-
dance with those of Yatabe et al. (19) and Moneburg
and Proschel (20).

The crossing of, or a substantial distance be-
tween, opening and closing traces may indicate a
disc displacement. In a joint with an anterior disc
displacement, the condyle/disc relationship changes
at the time of clicking (13, 21, 22). Huddleston Slat-
er et al.’s studies (16) are based partly upon infer-
ences from the functional anatomy of TMJs with an
internal derangement, and are also an elaboration of
criteria suggested by Ozawa and Tanne (13), Maud-
erlietal. (23), and Parlett et al. (9). ADD with reduc-
tion was diagnosed as an abrupt change in direction
(with decelerations) leading to an inversion integral
between in- and excursive path in at least one pro-
jection. ADD without reduction was combined with
an absence of concavity (in sagittal projection) and
a curve length below four to five mm (9). In our
study, the condyle/disc relationship changes at the
time of clicking (Fig. 3c) were not observed in any
cases diagnosed as ADD with reduction by means
of MRI and clinical evaluation. In the cases of ADD
without reduction, in accordance with the findings
of Parlett et al. (9), the presence of shortness and
concavity in the traces in the mouth opening move-
ment was observed as a sign of limitation.

In literature, computerized axiography findings
of only the cases with disc displacements and oth-
er joint conditions have been encountered. In our
study, although the traces obtained from the cases
with muscle disorders generally exhibited similar-
ity with those obtained from the control group, the
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kontrolnoj skupini, ponavljanje kretnji nije bilo ta-
ko dobro kao u kontrolnoj skupini. DuZina putanje
bila je kraca nego $to je normalno, a zbog ogranice-
nja u otvaranju usta i tijekom lateralnih kretnja. No,
ta je duZina tragova bila veca negoli kod slucajeva s
teSkim intrakapsularnim poremecajima. Inkurzivni
i ekskurzivni tragovi nisu slijedili iste puteve i uo-
¢ena su odstupanja, no nije bilo kriZanja. Premda se
u sadasnjoj fazi ne mogu postupkom kompjutorske
aksiografije razviti standardni tragovi i modeli slu-
Cajeva, autori studije misljenja su da bi oni uzeti za-
jedno s detaljnom klinickom procjenom pomogli u
kontroli dijagnoze i omogudili ocjenu uspjesnosti li-
jecenja tako Sto bi se arhivirali dobiveni podaci.
Nalaz magnetske rezonancije na osnovi anatom-
ske procjene polozaja i oblika tkiva unutar ¢eljusnih
zglobova, sugerira sasvim drugacije zakljucke ne-
goli metode temeljene na njihovim funkcionalnim
karakteristikama (16). MR dijagnoza dislokacije
diska u zglobu kod kojega nema funkcionalnih po-
remecaja, poznat je problem (24, 25, 26). U ovoj
studiji rasc¢lanjeni su polozaj diska i njegov odnos
prema koStanim strukturama, a dobiveni su podaci
za oba zgloba. Zato se polozZaj redukcije i deforma-
cije diska u pozicijama otvaranja i zatvaranja usta
procjenjivao za svaki zglob posebno. Tako se dobi-
la mogucnost usporedbe MR-snimki i nalaza nakon
klini¢kih promatranja i kompjutorske aksiografije.
U studiji o to¢nosti klinickog promatranja, ak-
siografije, artrografije 1 magnetske rezonanci-
je u otkrivanju unutarnjih poremecaja u Celjusnim
zglobovima, Romanelli i suradnici (27) smatraju ak-
siografske uredaje to¢nim/preciznim sredstvom za
otkrivanje unutarnjih poremecaja. Parlett i suradnici
(9) te Ozawa i Tanne (13) usporedili su rezultate ak-
siografskih zapisa s MR-nalazima. Zakljucili su da
je aksiografija usputno djelotvorna u prepoznavanju
bolesti kad je ona ve¢ prisutna. Prema stajaliStima
tih autora, aksiografija nije dovoljno tocna da bi se
dijagnosticiralo stanje Celjusnog zgloba, posebice u
sluCajevima kroni¢nog i/ili adaptivnog poremecaja.
Prema nalazima magnetske rezonancije nije utvrde-
na podudarnost izmedu ocitanja kompjutorskom ak-
siografijom na zglobovima s istim stupnjem pore-
mecaja. Zato, a u skladu s rezultatima Mauderlija i
suradnika, autori ove studije vjeruju da se ne moze
postaviti dijagnoza samo na temelju kompjutorske
aksiografije. Dosta je teSko odrediti skupinu i sta-
dij unutarzglobnog poremecaja primjenom samo te
metode. I dok je aksiografskim ocitavanjima mogu-
¢e razlikovati slucajeve temporomandibularnog po-
remecaja kao miSi¢ne intrakapsularne poremecaje,
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reproducibility of the movement was not as good as
that in the control group. The length of the tracings
was recorded to be shorter than normal due to lim-
itations in mouth opening and lateral movements.
However, the length of the tracings was observed
to be longer than those of the cases with severe in-
traarticular disorders. The incursive and excursive
tracings did not follow the same pathways and de-
viations were observed, while no crossings were
encountered. Although standard traces and models
about the cases at this stage could not be developed
with computerized axiography, the authors of this
study are of the opinion that the tracings taken along
with a detailed clinical evaluation would assist diag-
nosis control, and enable the evaluation of the treat-
ment success through filing of the obtained data.

MRI based upon the anatomical evaluation of
the position and form of the tissues within the TMJ
comes to quite different conclusions than the meth-
ods based upon the functional characteristics of the
TMJ (16). Diagnosis by MRI of disc displacements
in joint with no functional disturbances whatsoever
is a known problem (24, 25, 26). In this study, the
position of the disc and its relation with the bony
structures were evaluated and data relating to both
joints were obtained. Hence, the reduction position
and deformation of the disc in mouth opening and
closing positions were evaluated for both joints sep-
arately. The opportunity of comparing MRI images
with findings obtained from clinical evaluation and
computerized axiography was achieved.

Romanelli et al. (27) in a study of the accuracy
of clinical examination, axiography, arthrography
and MRI in detecting internal derangements in the
TMJ, considered axiographic devices to be an accu-
rate means of detecting internal derangements. Par-
lett et al. (9) and Ozawa and Tanne (13) compared
the results of axiographic recordings with those of
MRI findings. They concluded that axiography is
marginally effective in identifying disease when it
is present. According to these authors, axiography
is not accurate enough to diagnose a TMJ condition,
especially in case of a chronic and/or adaptive de-
rangement. According to MRI method, no consis-
tency was determined between the computerized
axiographic recordings obtained from joints with
the same stage of disorder. Therefore, in compli-
ance with the results of Mauderli et al.’s studies, it
is believed by the authors of this study that diagno-
sis could not be reached by utilizing only comput-
erized axiography recordings. It is rather difficult
to determine the intraarticular disorder group and



252  Coskun Akar i sur.

u ovoj studiji nisu bili utvrdeni nikakvi jasni mode-
li aksiografskih ocitanja koji bi definirali stadij unu-
tarzglobnih poremecaja ni prema poloZaju diska, ni
prema degeneraciji tkiva.

Za mnoge “standardne” slucajeve temporoman-
dibularnih poremecaja bit ¢e dovoljne (i) jednostav-
nije dijagnosticke metode, ali u nekima teZima tre-
bat ¢e i dodatne informacije (28). Kompjutorska
aksiografija i magnetska rezonancija mogu se ko-
ristiti istodobno, kako bi se poboljSala to¢nost po-
zitivne i diferencijalne dijagnoze (29). U skladu s
jednom nasom ranijinom studijom, mi smo se u pri-
premi ove studije koristili i kompjutorskom aksio-
grafijom i magnetskom rezonancijom.

Teme koje zahtijevaju daljnje proucavanje, jer
nisu bile potpuno istraZzene u ovoj studiji nakon Sto
su analizirana ocitanja kompjutorske aksiografije na
zdravim ispitanicima i sluCajevima s temporoman-
dibularnim poremecajima, mogu se sazeto navesti
kao dijagnosticki kriteriji za ocitanja kompjutor-
skom aksiografijom kod slucajeva s miSi¢nim po-
remecajim, a mogu se razviti prou¢avanjem jo§ vise
slu¢ajeva negoli kod temporomandibularnih pore-
mecaja; kad je rijeC o dislokaciji diska i drugim po-
remecajima/smetnjama zgloba, dijagosticki indeks
moZe se razviti ras¢lanjivanjem podataka magnet-
ske rezonancije i o€itanja kompjutorske aksiografi-
je.

Zakljuc¢ak

1z ove studije mogu se izvesti sljedeci zakljucci:

1. kompjutorskom aksiografijom zabiljeZzene su
kretnje miSi¢nih poremecaja, ali standardne pu-
tanje te modele za slucajeve u toj fazi nije bilo
moguce dobiti;

2. dok kompjutorska aksiografija daje podatke o
funkcionalnom stanju zgloba, magnetska rezo-
nancija ima kljuénu zadacu u odredivanju stvar-
nog stanja pacijenta. Vazno je pravilno povezati
informacije, tako da se kombiniraju te dvije me-
tode, jer su obje vrlo korisne za dobivanje objek-
tivnih nalaza i postavljanje dijagnoze TMP-a.
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stage by means of only computerized axiographical
recordings. While it is possible to distinguish tem-
poromandibular disorder cases as muscular stage
and intraarticular disorder by means of axiograph-
ic recordings, in our study, no clear models of ax-
iographic recordings to define the stages of intraar-
ticular disorders (as regards neither the position of
the disc, nor the degeneration of tissue) have been
determined.

For many ‘standard” TMD cases, simpler di-
agnostic tools will be adequate, but for particular
cases additional information may be needed (28).
Computerized axiography and MRI can success-
fully be used in conjuction with one another to in-
crease the accuracy of positive and differentiated di-
agnosis (29). In compliance with the previous study,
we used both computerized axiography and MRI in
our study design.

The topics which need further studies to be eval-
uated and have not been fully investigated in this
study, where computerized axiography recordings
about healthy cases and TMD cases defined by
means of computerized axiography have been eval-
uated, can be summarized as follows: diagnosis cri-
teria for computerized axiography tracings about
muscular stage cases can be developed by studying
more cases than temporomandibular disorder ones;
as for cases with disc displacements and other joint
conditions, diagnostic index can be developed by
associating MRI data with computerized axiogra-
phy recordings.

Conclusion

Within the limitations of this study, the follow-
ing conclusions can be drawn:

1. The traces were obtained from the cases with
muscle disorders, but standard traces and mod-
els about the cases at this stage could not be de-
veloped with computerized axiography.

2. While computerized axiography render informa-
tion about the functional condition of the joint,
MRI plays a crucial role in determining the actu-
al state of patients. The important thing is to re-
late the information in the right way by combin-
ing these two methods that both are quite useful
in obtaining objective findings for diagnosis of
TMD.
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Abstract

Objective: In addition to the clinical evaluation, it was aimed to assess the traces
obtained by computerized axiography of the condylar movements in temporoman-
dibular disorders (TMD) in healthy individuals together with disc displacements and
staged MRI images of these traces obtained in other joint positions. Material and
Methods: 18 cases with muscle disorders (16 women and 2 men with mean ages;
32.06%15.99) and 11 cases (11 women, mean age 25.27 +10.05) observed to have
intraarticular disorders at different degrees as a result of MRI evaluation. The con-
trol group consisted of 10 cases (6 women and 4 men with mean ages; 22.20 +2.39).
Computerized axiography recordings of all cases were taken. MRl images taken from
the cases with intraarticular disorders were evaluated. Joint sounds and mandibu-
lar range of motion were evaluated. Data were analyzed statistically. (Mann Whit-
ney-U, Student t-test, One-way ANOVA and Chi-Square a=0.05). Results: The dif-
ferences between TMD groups and control groups as regards the degrees of mouth
opening movement were insignificant (p=0.27). The difference between the internal
derangement and muscle disorder groups regarding TMJ sounds were insignificant
(p=0.09). The length of the tracings of the asymptomatic control group as regards
TMJs was generally symmetrical and in normal range. The tracings of the muscle
disorder group were generally similar to those of the control group, however, the
reproducibility of the movement was not as good as that in the control group. The
tracings of patients with different stages as diagnosed by MRI were shorter than
normal, and deviations on pathways in all cases, and crossings in some, were ob-
served. Conclusion: In addition to careful clinical evaluation, function-based diag-
nosis techniques and imaging systems were utilised. Bony structures and especially
soft tissues of the TM) can be examined by means of MRI and the relations of the tis-
sues with each other can be evaluated. In the method rendering information about
the functional condition of the joint, objective data can be filed and the process of
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