Biljezenje kretnji 1 poloZaja donje
celjusti metodom elektroniCke
aksiografi]

Sazetak

Svrha je ovog istraZivanja biljeZiti i mjeriti duZine protruzijske i
retruzijske putanje mandibule. Ra$¢lanjene su protruzijske kretnje 30
ispitanika: 15 ispitanika sa simptomima kraniomandibularnih disfun-
kcija i 15 asimptomatskih ispitanika. Od tog broja 8 je muskaraca, a
22 su Zene, u dobi od 18 do 57 godina. S pomocu dijagnostickoga
racunalnog softvera biljeZena je i mjerena duZina protruzijske i re-
truzijske putanje kondila cCeljusnoga zgloba. Raspon duZina protruzij-
ske i retruzijske kretnje u desnome zglobu u simptomatskoj i asimpto-
matskoj skupini kretao se je od 6,36 do najvise 13,86 mm. Za lijevi
zglob te su vrijednosti od 6,32 do 15,86 mm. Provedena je statisticka
rasclamba s pomocu t-testa za male nezavisne ili zavisne uzorke. Sta-
tistickom rasclambom testiralo se je postojanje signifikantne razlike
duzine protruzijske i retruzijske putanje Celjusti kod simptomatskih i
asimptomatskih ispitanika. T-testom malih nezavisnih uzoraka nije iska-
zana statisticki znatna razlika duZine putanje protruzijske (ili retru-
zijske) kretnje izmedu skupina asimptomatskih i simptomatskih ispita-
nika. Naprotiv, t-testom malih zavisnih uzoraka dokazana je statistic-
ki znatna razlika za duzinu putanje protruzijske (ili retruzijske) kret-
nje izmedu desnoga i lijevoga zgloba u simptomatskih ispitanika. Re-
zultati istraZivanja potvrduju mogucnost uporabe elektronicke aksio-
grafije u ranom otkrivanju i dijagnosticiranju kraniomandibularnih
disfunkcija.

Kljucne rijeci: kraniomandibularne disfunkcije, elektronicka aksi-
ogrdfija
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Uvod Tijekom evolucije razvija se u Covjeka funkci-
jom uvjetovana protruzijska kretnja (2). Zbog us-

U ovom istraZivanju biljeZene su i mjerene pro- pravnog, uravnoteZenoga drZanja glave celjust se
truzijska i retruzijska kretnja koje su jedna od priblizava trupu. Celjusni zglob mora zato razviti
osnovnih funkcija ¢eljusnoga zgloba. Neposredno rotacijsku i protruzijsku kretnju, buduci da je stra-
i objektivno poimanje funkcija zgloba ima veliko Znji rub donje Celjusti ogranien prili¢no velikim
znacenje u prakticnome radu (1). mastoidnim nastavkom. Bez mogucnosti kretnje
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rema naprijed prostor bi bio tako ogranicen da bi
usnik, jednjak, Zivci i krvne Zile bili pritisnuti pre-
1a kraljesnici. Protruzijske i retruzijske kretnje ne
metaju funkciju vratnih organa.

Osnovne kretnje Zva¢nog organa novorodenca-
i jesu protruzija i retruzija, jer omogucuju sisanje
3). Novorodence jo§ nema eminenciju artikularis,
> je protruzija ograni¢ena samo ligamentima. Odra-
tanjem razvija se eminencija artikularis, koja mi-
:nja oblik protruzijske kretnje. U prvo vrijeme ona
> niska, jer mlijecni zubi ne zahtijevaju promjenu
blika eminencije. U slu¢aju jace anomalije ili pa-
rloskog odnosa djecje okluzije (krizni zagriz, strmi
¢njaci), moZe se pretpostaviti i strmija eminenci-
L. S promjenom zuba razvija se eminencija arti-
ularis u smislu funkcijske adaptacije: ujedno se
lijenja protruzijska putanja.

Protruzija i retruzija translacijske su kretnje si-
ovijalnoga kliznog zgloba. Pri tome nema rotaci-
: ili je ona minimalna. Kretnja rotacije dogada se

donjemu zglobnomu prostoru izmedu kondila i
globne plocice, a translacijska kretnja u gornje-
w zglobnom prostoru izmedu zglobne plocice i
globne jamice. SjeciSte zami$ljenih osi rotacije u
ba zgloba naziva se rotacijski centar mandibule.
retnje mandibule naj¢e$ce su kombinacija rotaci-
' 1 translacije. Kretnja otvaranja do oko 20 mm iz
oloZaja centri¢ne relacije Cista je rotacija, tijekom
oje kondili zadrzavaju svoj poloZaj straga i gore
odnosu prema zglobnoj plocici i zglobnoj jami-
. Nakon 20-25 mm zavrSava cista rotacija te se
ondili pomicu naprijed i dolje.

Protruzijska klizna kretnja dogada se u gornje-
w dijelu ¢eljusnoga zgloba (4).

S pomocu aksiografije biljezi se protruzijsko i
truzijsko pomicanje Sarnirske osi projicirane na
1stavice za biljezenje. Protruzijska i retruzijska
-etnja ishodiSne su tocke standardne ra$c¢lambe
‘ovedene metodom elektronicke aksiografije. Ta-
) se moze mjeriti translacijski kapacitet celjusti
razen u milimetrima (5).

Kretnje zabiljeZene metodom aksiografije mo-
1 se uporabiti za programiranje artikulatora. Le
2ra smatra kako je samo biljeZenje protruzije do-
’ljno da se odredi nagib kondilne staze (6). Po
aviceku protruzija u aksiografskoj ra§¢lambi odra-
tva zbroj putanja kostanih struktura i mekoga tki-

v (7).

Materijali i metode

Ispitanici

Za ispitivanje odabrano je 30 ispitanika. Podi-
jeljeni su u dvije skupine - 15 ispitanika sa znako-
vima i simptomima disfunkcija ¢eljusnoga zgloba
i 15 asimptomatskih ispitanika. Od toga broja 8
(26,7%) je muskaraca, a 22 (73,3%) su Zene, u
dobi od 18 do 57 godina starosti. Ispitanici sa sim-
ptomima odabrani su metodom sluc¢ajnog izbora
izmedu pacijenata koji su trazili terapiju celjusnog
zgloba u Klinici za celjusni zglob Sveucilisne kli-
nike u Bec¢u i u Zavodu za mobilnu protetiku Sto-
matoloS§kog fakulteta u Zagrebu. Simptomi su uk-
ljucivali postojanje raznih zvukova u zglobovima,
te bol pri Zvakanju i otvaranju usta. Asimptomat-
ski ispitanici dobrovoljci su iz Sveucili$ne klinike
u Becu i Stomatoloskog fakulteta u-Zagrebu.

Instrumentalno ispitivanje

Svaki ispitanik snimljen je GAMMA CADIAX
sustavom za biljeZenje kretnji i poloZaja donje Ce-
ljusti, koji se sastoji od konvencionalnog SAM ak-
siografa, elektronickog uredaja za ucrtavanje kri-
vulja i rac¢unala. Elektronicka aksiografija omogu-
cuje trodimenzionalno biljeZiti kretnje donje celju-
sti, a ujedno daje i prikaz protoka vremena (8).

Na glavu ispitanika pric¢vrsti se dvostruki kon-
vencionalni obrazni luk (Slika 1).

Slika 1. Dvostruki konvencionalni SAM obrazni luk pri-
évrscen na glavu ispitanika

Figure 1. A conventional double SAM face-bow attached to the
patient’s head
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Gornji luk, pri¢vricen na ispitanikovu glavu, no-
si dvije sagitalno postavljene plocice. Plocice su
postavljene to¢no iznad celjusnoga zgloba, tako da
ne sprjecavaju laterotruzijske kretnje.

Paraokluzalna 7lica adaptira se na donje zube
autopolimerizatom, te se zalijepi cijanoakrilatnim
ljepilom (9).

Donji luk, na ¢ijim krajevima su dva S§iljka, pri-
vrsti se na paraokluzalnu Zlicu. Siljci sluze za
elektronicko biljeZenje kretnji Sarnirske osi celju-
sti na plocicama, koje su prekrivene elektrorezi-
stentnom folijom. Plocice i §iljci spojeni su s ra-

Slika 2. Racunalni graficki zapis krivulje protruzijske i retru-
zijske kretnje u asimptomatskog ispitanika

Figure 2. A computer graphic record of the curve of protrusive
and retrusive movement in the asymptomatic patient

Slika 3. Racunalni graficki zapis krivulje protruzijske i retru-
zZijske kretnje u simptomatskog ispitanika

Figure 3. A computer graphic record of the curve of protrusive
and retrusive movement in the symptomatic patient

Cunalom. Ispitanik treba sjediti uspravno i opuste-
no izvoditi kretnje. Kako bismo lokalizirali $arnir-
sku os, ispitanik izvodi rotacijsku kretnju otvara-
nja u iznosu od oko 10 mm, tako da se izbjegne
translacijska kretnja (10). Iz te kretnje racunalo
izraCunava pravu Sarnirsku os ispitanika, te udalje-
nost i smjer dobivenog poloZaja Sarnirske osi. Po-
Sto se lokalizira, Sarnirska se os fiksira vodenjem
ispitanika u centrik, te je tako pohranjena u racu-
nalu. Zatim se prelazi na biljeZenje kretnji donje
¢eljusti: protruzije-retruzije, mediotruzije desno i
lijevo, te otvaranja i zatvaranja (Slike 2 i 3). Na-
kon tih standardnih krivulja pocne se biljeziti po-
loZaj ¢eljusnih, te funkcijske kretnje: Zvakanje, go-
vor i gutanje, te parafunkcijske kretnje Skripanja.

Sve standardne kretnje izvode se iz poloZaja
centri¢ne relacije bez okluzijskih dodira. Sa zapi-
sanih krivulja mjereni su iznosi duZine maksimal-
ne protruzije i retruzije u sagitalnoj i horizontalnoj
ravnini.

Statisticka rasé¢lamba

Izmjerene vrijednosti ras¢lanjene su metodama
deskriptivne statistike (X, sd, sp). Znatnost razlike
izmedu simptomatske i asimptomatske skupine ispi-
tanika ispitana je t-testom za male nezavisne uzor-
ke, a znatnost razlike izmedu lijevog i desnoga zglo-
ba ispitana je t-testom za male zavisne uzorke.

Rezultati

Tablica 1 prikazuje vrijednosti protruzijske (ili re-
truzijske) kretnje u desnome zglobu za simptomat-
sku i asimptomatsku skupinu ispitanika, a Tablica 2
iste vrijednosti za kretnju u lijevome zglobu.

Tablica 3 prikazuje odnos duZine protruzijske
(ili retruzijske) kretnje simptomatske i asimptomat-
ske skupine u desnome i lijevome zglobu. T-te-
stom malih nezavisnih uzoraka nije iskazana stati-
sticki znatna razlika izmedu duZine protruzijske (ili
retruzijske) kretnje (p>0,05).

T-testom malih zavisnih uzoraka iskazana je sta-
tisticki znatna razlika za duZine protruzijske (ili re-
truzijske) kretnje izmedu lijevoga i desnoga zglo-
ba u simptomatskoj skupini ispitanika (p=0,035, Ta-
blica 3).
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‘ablica 1. Vrijednosti protruzijske i retruzijske kretnje u desnom zglobu (mm)

‘able 1. Values of protrusive and retrusive movement in the right joint (mm)

Stanfi.arc}.na Stzvmdardne! Raspon - Range
Grupa N X devijacija pogreska prosjeka
Group Standard Standard error Minimalno Maksimalno
deviation of average Minimum Maximum
Simptomatska - Symptomatic 15 9,56 2,077 0,536 6,36 13,14
Asimptomatska - Asymptomatic 15 10,81 1,938 0,501 6,71 13,86
Ukupno - Total 30 10,18 2,073 0,379 6,36 13,86

ablica 2. Vrijednosti protruzijske i retruzijske kretnje u lijevom zglobu (mm)

able 2.  Values of protrusive and retrusive movement in the left joint (mm)

Standardna Standardna Raspon - Range
Grupa N X devijacija pogreska prosjeka
Group Standard Standard error Minimalno Maksimalno
deviation of average Minimum Maximum
Simptomatska - Symptomatic 15 11,10 2,230 0,679 7,10 15,67
Asimptomatska - Asymptomatic 15 10,95 2,520 0,651 6,32 15,86
Ukupno - Total 30 11,03 2,531 0,462 6,32 15,86
ablica 3. Odnos duzina protruzijske putanje simptomatske i ljiVO je da su kod asimptomatske skupine te vri-
asimptomatske skupine u desnom i lijevom zglobu jednosti podjednake, a u skupini ispitanika sa zna-

(PKD=protruzijska kretnja desnog zgloba, PKL=pro-

truzijska kretnja lijevog zgloba)

able 3.  Relationship between the length of protrusive movements
in the symptomatic and asymptomatic group for the

kovima i simptomima disfunkcija temporo-mandi-
bularnoga zgloba postoji uocljiva razlika u duzini
protruzijske (ili retruzijske) kretnje izmedu desno-

right and left joint (PKD=protrusive movement of the ga i lijevoga zgloba.
Rl v BRE-SromGsse ployerienticf e doft ol U Tablici 4 naveden je koeficijent korelacije za
Grupa };?DIIE Pﬁ:ﬁk A . duZ.inu protruzijske putanje Celjusti izmedu lijevo-
Group Variancel  value ga i desnoga zgloba.
i PKD | 9,56
Ammptomatgka 234 14 | 0,035
Asymptomatic PKL | 10,95 12
5 o Desni zglob
Simptomatska PKD | 10,81 0.61 14 | 0550 o Lijevi zglob
Symptomatic PKL | 11,1 ¥

ablica 4. Korelacija vrijednosti duzina protruzijskih putanja

desnog i lijevog zgloba

able 4. Correlation of values of the length of protrusive

Prtosje¢na protruzijska kretanja
I

movements of right and left joint 9
Grupa - Group r df p
Simptomatska - Symptomatic 0,508 | 15 | 0,053 9 Simptomatska s Asimptomatska
Asimptomatska - Asymptomatic 0,720 | 15 | 0,002
Slika 4.  Graficki prikaz vrijednosti duzina protruzijske kret-

Slika 4 graficki prikazuje vrijednosti duZina pro-
uzijske (ili retruzijske) kretnje celjusti kod sim-
tomatske i asimptomatske skupine ispitanika. Vid-

nje (mm) u simptomatskoj i asimptomatskoj skupini
ispitanika

Figure 4. Graphic representation of values of the length of pro-
trusive movement (in mm) for the symptomatic and
asymptomatic group of subjects
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Simptomatska = 4.969+0.419*x+eps
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Protruzijska kretanja u lijevom zglobu

Slika 5.  Tockasti dijagram prosjecnih vrijednosti protruzijskih
kretnji (mm) u lijevom i desnom zglobu u simptomat-
skoj i asimptomatskoj skupini ispitanika

Figure 5. A dotted diagram of mean values of protrusive mo-
vements (in mm) in the left and right joint for the sy-
mptomatic and asymptomatic group of subjects

Slika 5 prikazuje tockasti dijagram dobivenih
vrijednosti i srednje vrijednosti duZine putanja li-
jevoga i desnoga zgloba obiju skupina ispitanika.

Rasprava i zakljucak

DuzZina protruzijske i retruzijske putanje celju-
sti pod utjecajem je morfologije i funkcije ¢elju-
snoga zgloba (11). Raspon duZina protruzijske i
retruzijske kretnje u desnome zglobu u simptomat-
skoj i asimptomatskoj skupini kretao se od 6,36
do maksimalno 13,86 mm. Za lijevi zglob te su
vrijednosti od 6,32 do 15,86 mm. S tim u svezi,
putanje krace od tih vrijednosti mogu se definirati
kao “hipomobilne”, a duze kao “hipermobilne”
kretnje. Ti nazivi ne upucuju na postojanje patolo-
$kih promjena, ve¢ samo oznacavaju razliku od pro-
sjecnih duzina protruzijske putanje.

Tijekom protruzijske i retruzijske kretnje kondi-
li ¢eljusnoga zgloba pomicu se naprijed i dolje duZz
kondilne staze. Kretnja koja tako nastaje trebala bi
teoretski biti simetricna. Naprotiv, u praksi je mno-
go vjerojatnija asimetri¢na kretnja. Piehslinger (11)
je u svom istrazivanju, provedenom metodom elek-
tronicke aksiografije, dobila srednje vrijednosti du-
Zine protruzijske i retruzijske putanje celjusti od 9,77
mm u Zena, i 10,91 mm u muskaraca. Takoder je
pokazala da nema statisticke znatne razlike u duZi-
ni putanja u desnom i lijevome zglobu.

Po Thepinu na rast i razvoj utjecu intrinzi¢ni-
-genetski i hormonalni ¢imbenici te ekstrinzi¢ni-
-prehrambeni, socio-ekonomski, psihicki, psiholo-
8ki, kulturalni ¢imbenici, koji uzrokuju pojavu asi-
metrije (12). Osim toga, po Thepinu, razvoj takvih
diskrepancija nastaje i zbog dinamickih ¢imbeni-
ka, posebno djelovanja misica. Asimetri¢ne kret-
nje vrlo su ¢esto posljedica patoloskih promjena u
¢eljusnome zglobu ili u okolnim tkivima.

Gsellmann i suradnici (13) proveli su istraziva-
nje u kojem su s pomocu metode elektroni¢ke ak-
siografije mjerili duzine kretnji donje &eljusti. Ce-
trdeset dva ispitanika s prednjim pomakom zglob-
ne plocice s redukcijom i 28 ispitanika s prednjim
Skljocanjem u celjusnome zglobu usporedivani su
s 30 asimptomatskih ispitanika. Vrijednosti duZina
protruzijske putanje u ispitanika s prednjim poma-
kom zglobne ploc¢ice bile su znatno krace od vri-
jednosti duZina protruzijskih putanja drugih dviju
skupina ispitanika.

Razlike vrijednosti duZine protruzijske (ili re-
truzijske) putanje izmedu lijevoga i desnoga zglo-
ba, dobivenih u nasem istraZivanju, u simptomat-
skoj su skupini ispitanika signifikantne jer je vri-
jednost p = 0,035.

Moze se zakljuciti da razlika izgleda i duZine
protruzijske putanje u desnom i lijevom zglobu u
simptomatskoj skupini upucuje na stanovitu asime-
triju protruzijske kretnje, koja je uzrokovana pro-
mjenama u ¢eljusnome zglobu nastalim zbog odre-
denog poremecaja funkcije ili morfologije celju-
snoga zgloba.

Rezultati dobiveni u ovome istraZivanju po-
tvrduju mogucnost biljeZenja i mjerenja kretnji tem-
poromandibularnoga zgloba i uporabe elektronic-
ke aksiografije u ranom otkrivanju i dijagnostici-
ranju kraniomandibularnih disfunkcija. Broj¢ane
vrijednosti i grafic¢ki zapisi poloZaja i kretnji man-
dibule uvelike pomaZu u diferencijalnoj dijagno-
stici patoloSkih promjena u celjusnome zglobu i
temelj su planu lijecenja.
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Recording Lower Jaw Movements
and Positions by Means of
Electronic Axiography

Summary

The purpose of the study was to record and measure the lengths
of protrusive and retrusive mandibular paths. Protrusive movements
of 30 subjects were analysed: 15 subjects with craniomandibular
dysfunction symptoms and 15 asymptomatic subjects. Out of this num-
ber, 8 were male and 22 female, ranging from 18 to 57 years. With
the aid of diagnostic computer software, the length of the protrusive
and retrusive path of jaw joint condyles was recorded and measured.
The lengths of protrusive and retrusive movements in the right joint
for the symptomatic and asymptomatic group ranged from 6.36 to
maximally 13.86 mm. For the left joint these values were from 6.32
to 15.86 mm. A statistical analysis based on T-scan of both samples
was conducted. The aim of the statistical analysis was to find a sig-
nificant difference in the length of protrusive and retrusive mandibu-
lar paths in symptomatic and asymptomatic subjects. T-scan of inde-
pendent samples did not establish any statistically important differen-
ce in the length of protrusive (or retrusive) movement paths between
the group of asymptomatic and symptomatic subjects. On the con-
trary, T-scan of dependent samples established a statistically impor-
tant difference in the length of protrusive (or retrusive) movement
paths between the right and left joint in the symptomatic subjects.
The results of the study confirm the possibility of using electronic
axiography for early detection and diagnosis of craniomandibular
dysfunctions.

Key words: craniomandibular dysfunctions, electronic axiography
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Introduction int functions is of major importance in practical
work (1).

The purpose of the research was to record and During evolution, functionally determined pro-

measure protrusive and retrusive movements, which trusive movement is developed in men (2). As a

represent one of the basic functions of the jaw jo- consequence of the upright, balanced head postu-

int. Direct and objective understanding of jaw jo- re, the mandible comes nearer to the trunk. The
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w joint must, therefore, develop a rotational and
‘otrusive movement, since the posterior border of
ie lower jaw is limited by a rather large mastoid
‘ocess. Without the possibility to move forward,
ie space would be restricted, so that the trachea,
3sophagus, nerves and blood-vessels would be
‘essed diganist the spine. Protrusive and retrusive
ovements do not disturb the function of the neck
‘gans.

Protrusion and retrusion are the basic movemen-
of masticatory organs in infants, because they
1able sucking (3). Infants do not have eminentia
ticuaris, and protrusion is restricted only by li-
iments. Eminentia articularis is developed during
e process of growing up, which changes the form
" protrusive movement. It is low at first, because
ilk teeth do not require a change in the form of
ninentia. In the case of a serious anomaly or a
ithological occlusal relation in a child (cross bi-
, steep canines), a steeper eminentia can be ex-
:cted. In the sense of functional adaptation, emi-
>ntia articularis develops with the change in te-
h: there is also a simultaneous change in the pro-
usive path.

Protrusion and retrusion are translational mo-
:ments of the synovial gliding joint. There is no
tation, or it is only minimal. A rotational move-
ent is exercised in the lower jaw compartment
stween the condyles and the joint disk, whereas
translational movement is exercised in the upper
int compartment between the joint disk and joint
icket. The intersection of imaginary axes of rota-
n in both joints is called the rotational centre of
e mandible. Mandibular movements are mainly
mposed of rotation and translation. The move-
ent on opening up to ca 20 mm from the centric
lation position is a pure rotation, whereby the
mdyles keep their position at the back and up in
lation to the joint disk and joint socket. After
)-25 mm the pure rotation is over, and the con-
'les move forwards and downwards.

Protrusive gliding movement occurs in the up-
1 part of the jaw joint (4).

Axiography is used to record protrusive and re-
1sive motion of the hinge axis projected on re-
rding flags. Protrusive and retrusive movements
ovide a starting point in the standard analysis
rried out by the method of electronic axiograp-
" in order to measure the translational capacity

the mandible in millimetres (5).

Movements recorded by means of axiography
can be used for articulator programming. Le Pera
argues that recording of protrusion is sufficient for
determining the slant of the condylar pathway (6).
According to Slavicek, in the axiographic analysis
protrusion comprises the sum of pathways of bone
structures and soft tissue (7).

Materials and methods

Subjects

Thirthy subjects were chosen for the examina-
tion, divided into two groups - 15 subjects with
signs and symptoms of jaw joint dysfunctions and
15 asymptomatic subjects. Eight of the subjects
(26.7%) were male and 22 (73.3%) female, age
range from 18 to 57 years. Symptomatic subjects
were chosen at random from patients that requi-
ring jaw joint treatment at the Jaw Joint Clinic of
the University Clinic in Vienna and at the Depar-
tment of Removable Prosthodontics of the School
of Dentistry in Zagreb. The symptoms included pre-
sence of different sounds in joints and pain during
mastication and opening of the mouth. Asympto-
matic subjects were volunteers from the Univer-
sity Clinic in Vienna and School of Dentistry in
Zagreb.

Instrumental examination

Each subject was recorded by the GAMMA
CADIAX system of tracing movements and posi-
tions of the lower jaw, which consists of a co-
nventional SAM axiograph, an electronic device
for plotting curves and a computer. Electronic axi-
ography permits a three-dimensional recording of
movements of the lower jaw, with a simultaneous
display of time (8).

A conventional double face-bow is attached to
the patient’s head.

The upper bow, attached to the patient’s head,
carries two sagittally placed plates. Plates are pla-
ced right above the jaw joint, in order not to pre-
vent laterotrusive movements.

A paraocclusal clutch is adapted to the upper
teeth by an autopolymerising agent, and glued by
cyanoacrylate gel (9).
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The lower bow, which has two styli on its en-
ds, is attached to the paraocclusal clutch. The styli
are used for electronic recording of movements of
the mandibular hinge axis on the plates covered
with electroresistant foil.

Plates and styli are connected to a computer.
The patient should sit upright and exercise move-
ments in a relaxed way.

In order to locate the hinge axis, the patient
carries out a rotational opening movement of ca
10 mm, in order to avoid the translational move-
ment (10). Based on this movement the computer
calculates the true hinge axis of the subject, as well
as the distance and direction of the achieved posi-
tion of the hinge axis.

After location, the hinge axis is fixed by gui-
ding the subject into the central position, and then
recorded in the computer.

The lower jaw movements are then recorded:
protrusion-retrusion, mediotrusion right and left,
opening and closing. After these standard curves
have been generated, the position of the mandible
is recorded, as well as functional movements: ma-
stication, speech, swallowing and parafunctional
movements of grinding.

All standard movements are carried out from
the position of centric relation without occlusal con-
tacts. The length of maximal protrusion and retru-
sion on the sagittal and horizontal plane is measu-
red based on the recorded curves.

Statistical analysis

The measured values are analysed by means of
descriptive statistics (x, sd, sp). The importance of
the difference between the symptomatic and asy-
mptomatic group of subjects is established by me-
ans of T-scan for small independent samples, whe-
reas the importance of the difference between the
left and right joint is established by means of T-
-scan for small dependent samples.

Results

Table 1 shows values of protrusive (or retrusi-
ve) movement in the right joint for the symptoma-
tic and asymptomatic group of subjects, and Table
2 the same values for movement in the left joint.

Table 3 shows the relationship between the len-
gth of protrusive (or retrusive) movements in the
symptomatic and asymptomatic group for the rig-
ht and left joint. By means of T-scan of small in-
dependent samples no statistically important diffe-
rence between the length of protrusive (or retrusi-
ve) movement was established (p>0.05).

By means of T-scan of small dependent sam-
ples a statistically important difference in the len-
gth of protrusive (or retrusive) movements betwe-
en the left and right joint was established in the
symptomatic group of subjects (p=0.035, Table 3).

Figure 4 shows a graphic representation of va-
lues of the length of protrusive (or retrusive) man-
dibular movement in the symptomatic and asympto-
matic group of subjects. It can be seen that in the
asymptomatic group these values are the same, whi-
le in the group of subjects showing signs and sy-
mptoms of temporomandibular joint dysfunctions
there is a significant difference in the length of
protrusive (or retrusive) movement between the rig-
ht and left joint.

A correlation coefficient for the length of pro-
trusive mandibular pathway between the left and
right joint is given in Table 4. Figure 5 shows a
dotted diagram of the achieved values and the me-
an value of the length of the left and right joint
pathway for both groups of subjects.

Discussion and conclusion

The length of protrusive and retrusive mandi-
bular path is influenced by morphology and jaw
joint function (11). The lengths of protrusive and
retrusive movements in the right joint for the sy-
mptomatic and asymptomatic group ranged from
6.36 to maximally 13.86 mm. For the left joint
these values ranged from 6.32 to 15.86 mm. In
this connection, shorter paths than these can be de-
fined as “hypomovable”, and longer as “hypermo-
vable” movements. These terms do not indicate the
existence of pathological changes, but merely po-
int out their being different from the mean lengths
of the protrusive path.

During protrusive and retrusive movement the

“condyles of the jaw joint are moved forwards and

downwards along the condylar pathway. The re-
sulting movement should theoretically be symme-
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ical. On the contrary, in practice it is more often
symmetrical. In her research carried out by me-
1s of electronic axiography, Piehslinger (11) ac-
ieved mean values of the length of the protrusive
1d retrusive mandibular path of 9.77 mm in wo-
len and 10.91 mm in men. She also showed that
lere is no statistically important difference in the
ngth of paths in the right and left joint.

According to Thepin, growth and development
‘¢ influenced by intrinsic - genetic and hormonal
ictors, as well as extrinsic - nutritional, socioeco-
»mical, psychical, psychological and cultural fac-
rs, which cause asymmetry (12). Besides, accor-
ng to Thepin, such discrepancies also develop as
consequence of dynamic factors, especially mu-
sle activity. Asymmetrical movements often re-
it from pathological changes in the jaw joint or
irrounding tissues.

Gsellmann et al. (13) conducted research in
hich they measured lengths of the lower jaw mo-
‘ments by electronic axiography. Forty-two su-
ects with anterior disk displacement with reduc-
n and 28 subjects with anterior clicking in the
w joint were compared to 30- asymptomatic su-
ects. The values of the lengths of protrusive pat-

hs in the subjects with anterior disk displacement
were considerably shorter than the values of the
lengths of the protrusive paths in the other two
groups of subjects.

The differences in the values of the length of
the protrusive (or retrusive) path between the left
and right joint in our research are significant wit-
hin the symptomatic group of subjects, because the
value amounts to p=0.035.

It can be concluded that the difference between
the appearance and length of the protrusive path
in the right and left joint of the symptomatic gro-
up indicates certain asymmetry of protrusive mo-
vement, caused by changes in the jaw joint due to
certain functional disorders or disorders in the mor-
phology of the jaw joint.

The results achieved in this research confirm
the possibility of recording and measuring move-
ments of the temporomandibular joint and using
electronic axiography for early detection and diag-
nosis of craniomandibular dysfunctions. Numeri-
cal values and graphic records of mandibular posi-
tions and movements are very helpful in differen-
tial diagnosis of pathological changes in the jaw
joint and provide a basis for treatment planning.
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