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Abstract

Purpose: The aim of this study was to compare long-term effectiveness of stabilization splint (SS)
with that of placebo splint (PS) in chronic TMD patients and to investigate differences in treatment
outcomes based on diagnostic subgroups [disc displacement (DD)/myofascial pain (MP)]. Materials
and Methods: Thirty-four female participants, diagnosed with chronic TMD, were classified in groups:
one provided with SS and other with PS and were followed for six months. Treatment outcomes in-
cluded spontaneous pain [visual analogue scale (VAS)], self-perceived quality of life (OHIP-14), pain-
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free maximal mouth opening (MCO), maximal mouth opening (MMO), level of perceived stress (PSS), University of Zagreb
characteristic pain intensity [graded chronic pain scale (GCPS)], and functional jaw limitation [jaw  Gunduliceva 5, HR-10000 Zagreb,
functional limitation scale (JFLS)]. Results: Baseline characteristics did not differ significantly be- Croatia

tween the two groups (p>0.05). After six months of treatment the changes in spontaneous pain and
OHIP-14 scores differed significantly between treatment groups (p=0.004, p=0.02 respectively), with
greater reduction in SS compared to the PS group. Pain-free maximal mouth opening did not change
significantly over time, however MCO values differed significantly between the two treatment groups,
with greater overall values in the SS compared to the PS group (p= 0.046), as well as between TMD
subgroups, with greater overall values in MP compared to DD patients (p= 0.03). In the SS group,
significant difference in JFLS categories was found between baseline and after 6 months of treat-
ment in all except emotional and verbal expression (mastication p=0.00015; vertical jaw mobility
p=0.00018). No such changes in JFLS categories were observed in the PS group. Conclusions: During
6-month period, SS was more effective than PS in reducing spontaneous pain and improving self-per-
ceived quality of life and functional limitations of the lower jaw. Moreover, significantely higher val-
ues of pain-free mouth opening were observed in patients treated with stabilization splint. While pla-
cebo might be partly responsible for improving the symptoms of TMD, it seems that itcannot maintain
a continual long-term positive therapeutic effect.
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Introduction

Temporomandibular disorders (TMDs) is a term cover-
ing neuromuscular and musculoskeletal conditions that af-
fect masticatory muscles and temporomandibular joints
(TMJ) as well as surrounding structures (1). The most com-
mon TMD diagnoses are myofascial pain and disc displace-
ment (2,3). Temporomandibular disorders can affect anyone,
however women aged 20 — 50 years are most affected (4). The
most common symptoms for which patients seek help are
pain in orofacial region and limited lower jaw movements,
which are often aggravated by function. In addition, patients
are often worried about the sounds that appear in the TM]
(clicking or popping sounds, or crepitations) (5). The com-
plexity of the etiopathophysiology of disorders and its effect
on patients’ quality of life, as it is frequently stated in vari-
ous research studies, requires thorough and careful therapeu-
tic approach (1-5).

Uvod

Temporomandibularni poremecaji (TMP) obuhvaca-
ju neuromuskularna i muskuloskeletna bolna stanja koja za-
hvacaju zva¢ne misice te Celjusne zglobove (TMZ) i okolne
strukture (1). Najées¢i oblik poremecaja je tzv. miofascijal-
na bol, a naj¢es¢i intraartikularni oblik TMP-a jest pomak
zglobne plocice (2, 3). TMP se moze pojaviti u svim popu-
lacijskim skupinama, no najces¢i je kod zena izmedu 20 i 50
godina (4). U karakeeristi¢ni trijas simptoma TMP-a, zbog
kojih pacijenti najcesée traze pomo¢, ubrajaju se orofacijalna
bol, ogranicenja u kretnjama donje ¢eljusti koja se pogorsava-
ju u funkciji te zvukovi u zglobu (klikeaji, pucketanja, krepi-
tacije) (5). Kako su etiologija i patofiziologija poremecaja slo-
Zene, a utjecaj na kvalitetu pacijentova Zivota prili¢no velik,
pristup klini¢ara dijagnostici i terapiji TMP-a trebao bi po-
najprije biti temeljit (1 - 5).
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Treatment of TMD can be divided into non-invasive, re-
versible modalities, and options that are more invasive. There
is an agreement among researchers that conservative and re-
versible therapies provide satisfactory results in reducing pain
and improving jaw function, however no specific therapy has
been proven to be more effective than the other (6). Majori-
ty of patients respond well to combination of behavioral and
physical therapy approaches, but the most popular modality
is certainly occlusal splint (7). Various types of splints, with
different indications and functions, are used. However, the
stabilization splint (SS), a full-arch hard acrylic device made
in the position of centric relation (CR) is most frequently
used type of device (8). The success of SS is attributed to var-
ious factors including changes in condylar position, elimina-
tion of occlusal interferences, establishment of stable occlusal
relationship with uniform teeth contacts, changes in neuro-
muscular activity, and increase in vertical dimension of occlu-
sion which probably contributes to the relaxation of the mus-
culature and the relief of TMJ (7, 8, 9). It is not completely
clear why any therapy is clinically more successful than no
treatment at all, but researchers agree that the improvement
of symptoms is probably due to combination of previous-
ly mentioned factors, and some of them consider placebo to
be one of those factors too. Some studies are pointing out
that SS does not appear to produce a better clinical outcome
than a soft splint, a non-occluding palatal splint and phys-
ical therapy (7, 10), while others claim that hard stabiliza-
tion appliance provides better clinical outcomes than place-
bo (11). The question remains whether the treatment success
achieved with a SS is longer-lasting than the success attained
with splint therapy that does not provide centric relation po-
sition and has a negligible influence on vertical dimension of
occlusion.

The aim of this study was to compare a 6-month effec-
tiveness of stabilization splint with that of placebo splint. The
null-hypothesis was that there would be no difference be-
tween treatment groups in a 6-month treatment period.

Materials and methods

The study was approved by the Ethics Committee of the
School of Dental Medicine, University of Zagreb (01-PA-
26-6/15, item 3.2). All participants were informed about the
study protocol and provided with written informed consent.
All experimental procedures were conducted in accordance
with ethical standards of the Helsinki Declaration.

Participants

This randomized controlled clinical trial was carried out
at the Department of Removable Prosthodontics, School of
Dental Medicine, University of Zagreb from June 2016 to
June 2019. The participants were recruited from patients seek-
ing treatment for chronic TMD pain and/or limited lower jaw
movements. In the research period, the only patients who met
the inclusion criteria were women, therefore exclusively female
participants were included in the study. The inclusion criteria
were as follows: the report of chronic pain, lasting more than
6 months, spontaneous pain >30 mm on visual analogue scale
(VAS), and diagnosis of myofascial pain (MP) or disc displace-
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U lije¢enju TMP-a preferiraju se neinvazivni, reverzi-
bilni terapijski postupci kojima je svrha poboljsati cjeloku-
pnu funkciju zva¢nog sustava. Ipak, u studijama u kojima su
se promatrale razlike u lije¢enju uglavnom se ne upucuje na
prednost pojedine neinvazivne terapijske opcije u usporedbi
s drugom, pa zato ne mozemo sa sigurnoséu tvrditi koja od
njih ima prioritet u lije¢enju TMP-a (6).

Velikom broju pacijenata najbolje odgovara kombinacija
bihevioralne i fizikalne terapije, a u klinickome radu najc¢es¢e
se preporucuje popularna okluzijska udlaga (7). U literaturi se
spominju razne udlage ¢iji oblik uglavnom ovisi o indikaciji,
no siroko je prihvaéena i uspjesna u lijecenju stabilizacijska ud-
laga (SU) izradena od tvrdog akrilata tako da omogucuje do-
ticaje u centri¢noj relaciji (CR-u) (8). Terapijski u¢inak SU-a
pripisuje se razli¢itim ¢imbenicima, pa se tako smatra da on
mijenja polozaj kondila u zglobnoj jamici, uklanja okluzijske
interferencije, odrzava stabilne okluzijske odnose i jednako-
mjerne kontakte, smanjuje neuromuskularnu aktivnost i podi-
ze vertikalnu dimenziju okluzije, $to vjerojatno pridonosi opu-
stanju muskulature i rastere¢enju TMZ-a (7, 9). Ipak, jos nije
sasvim jasno kako i zasto se stabilizacijskom udlagom posti-
ze olaksanje simptoma TMP-a. Znanstvenici se uglavnom sla-
zu da je u¢inak vjerojatno posljedica kombinacije spomenutih
¢imbenika, ali i placebo uéinka. Istrazivanja o placebo uc¢inku
udlage nude proturje¢ne zakljucke. Naime, dio znanstvenika
isti¢e kako ne postoji razlika izmedu terapijskih ishoda izmedu
SU-a, neokludirajuce nepcane ploce i fizikalne terapije (7, 10),
a drugi da se tvrdom stabilizacijskom udlagom postizu bolji re-
zultati u lijecenju negoli pri primjeni placebo udlage (11, 12).
Namece se pitanje je li terapijski ucinak postignut SU-om du-
gotrajniji od terapijskog uc¢inka naprave ¢iji oblik ne omogu-
¢uje uspostavljanje meduceljusnih odnosa u CR-u i ima zane-
mariv u¢inak na vertikalnu dimenziju okluzije.

Cilj ove studije bio je usporediti $estomjese¢nu ucinkovi-
tost stabilizacijske udlage rezultate s onima postignutima pla-
cebo udlagom. Nulta hipoteza bila je da nece biti razlika iz-
medu tih terapijskih skupina tijekom Sest mjeseci.

Materijali i metode

Studiju je odobrio Eticki odbor Stomatoloskog fakulte-
ta Sveucilista u Zagrebu (01-PA-26-6/15, item 3.2). Svi is-
pitanici bili su informirani o njezinu protokolu i dali su svoj
pristanak. Eksperimentalni postupci primjenjivani u studiji
ni na koji nacin nisu u sukobu s etickim nacelima Helsins-

ke deklaracije.

Sudionici

Kontrolirano randomizirano klinicko istrazivanje prove-
deno je u Zavodu za mobilnu protetiku Stomatoloskog fakul-
teta u Zagrebu od lipnja 2016. godine do lipnja 2019.

Tijekom trajanja studije jedino su Zene zadovoljile kri-
terije za ukljucivanje u istrazivanje pa su zato samo one uvr-
stene u istrazivacku skupinu. Kriteriji za sudjelovanje bili su:
kroni¢na bol koja traje dulje od Sest mjeseci, spontana bol
veéa od 30 mm prema procjeni na vizualno-analognoj lje-
stvici (VAS-u) te dijagnoza bolnog miofascijalnog poreme-
¢aja ili pomaka zglobne plocice. Kriteriji za iskljucivanje bili
su: ostala orofacijalna bolna stanja nevezana za TMP, degene-
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ment (DD). Exclusion criteria were orofacial pain not related
to TMD, degenerative joint disease, oral lesions, periodontal
disease, systemic diseases, pregnancy, as well as previous active
treatment for painful TMD. Patients with combined MP and
DD were not considered for the study.

Sample size estimation

A statistical power analysis was performed for sample
size estimation based on data from Michelotti et al. (12).
The minimum difference in VAS and maximal comfortable
mouth opening (MCO) scores between treatment groups
was estimated to be 8.8 mm and 3.4 mm, respectively, with
the standard deviation of 7.5 mm and 2.5 mm, respective-
ly. With an alpha = .05 and power set at 80%, the projected
sample size was approximately N =26 (13 per group).

Study protocol

Out of 38 female patients that met the inclusion crite-
ria, 2 of them declined to participate in the study due to
travel complications, thus 36 participants were included in
the study. The randomization was performed using Micro-
soft Excel software after the codification of each patient. Two
of the participants dropped out before they were provided
with a splint. Eventually, 34 patients were randomized in SS
group, and placebo splint (PS) group. The number of sub-
jects was 19 in the SS group, and 15 in the PS group. Two
of the patients in each treatment group withdrew before the
completion of the therapy, thus 17 patients in the SS group
and 13 patients in the PS group completed the 6-month
treatment (Figure 1).

At the baseline (T0) all patients were evaluated by the ex-
pert in TMD (IA). The patients were diagnosed using Diag-
nostic criteria for temporomandibular disorders (DC/TMD)
(13). After the patients had been provided with a splint, they
were followed during a 6-month period with follow-up ap-

pointments at Ist (T1), 3rd (T2) and 6th (T3) month. The

Eligible = Ispitandci kol
lapunjavaje wjete
Fi=38

Terapija kroni¢nih temporomandibularnih poremecaja

rativni poremecaji TMZ-a, pacijenti ve¢ lije¢eni od bolnoga
TMP-a, trudnoca, parodontna bolest, oralne lezije te kroni¢-
ne sistemske bolesti. U istrazivanje takoder nisu bili ukljuceni
pacijenti s kombinacijom miofascijalnog bolnog poremecaja i
pomaka zglobne plocice.

Procjena potrebne veli¢ine testiranog uzorka

Za procjenu veli¢ine uzorka obavljena je analiza snage sta-
tistickog testa prema podatcima istrazivanja Michelotti i su-
radnika (12). Minimalne razlike u iznosu VAS-a bile su 8,8
mm sa standardnom devijacijom koja je iznosila 7,5 mm, a
maksimalnog bezbolnog otvaranja (MCO-a) 3,4 mm sa stan-
dardnom devijacijom koja je iznosila 2,5 mm. § alfa = 0,05 i
snagom testa na 80 %, predvidena veli¢ina uzorka bila je N =
26 (s 13 ispitanika u skupini).

Protokol istraZivanja

Od 38 pacijentica koje su zadovoljile sve kriterije, dvije su
odbile sudjelovati u studiji zbog poteskoca s prijevozom. Od
preostalih 36 pacijentica ukljucenih u studiju, dvije su odu-
stale prije nego $to im se izradila udlaga. Naposljetku, u ak-
tivnu i placebo skupinu slucajnim odabirom rasporedene su
34 pacijentice — 19 u skupinu sa SU-om i 15 u skupinu s PU-
om. Po dvije pacijentice povukle su se prije zavrsetka terapi-
je, tako da je Sestomjesecno pracenje zavrsilo 17 pacijentica u
skupini sa SU-om i 13 u skupini s PU-om (slika 1.). Nakon
$to su pacijenticama prikljuceni kodovi, napravljena je ran-
domizacija s pomocu softvera Microsoft Excela.

Pocetni pregled i procjenu (T0) obavio je stru¢njak iz po-
dru¢ja TMP-a (I. A.). Dijagnostika je provedena s pomocu
dijagnostickog kriterija za temporomandibularne poremeca-
je (DC/TMD-om) (13). Pacijenticama je dodijeljeno tera-
pijsko sredstvo nakon cega su pracene Sest mjeseci s kontrol-
nim pregledima i procjenom nakon prvoga (T 1), tre¢eg (T
2) i Sestog mjeseca (T 3). Klinicarka koja nije znala pocetnu
dijagnozu, pocetni intenzitet boli i vrstu terapije, obavljala

Excluded » lekljudoni iz atudije

nchuded » Ukljutoni u
whdijy M35

Continued with the
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Figure 1 Flowchart illustrating the selection and distribution of the participants into the study groups

Slika 1. Dijagram koji prikazuje izbor i distribuciju ispitanika
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follow-up evaluations (T'1, T2, T3) were carried out by a cli-
nician (EV) blinded for the type of treatment, the initial di-
agnosis and the pain intensity.

Treatment procedure

Both treatment groups were equally informed and coun-
seled about their condition prior to splint therapy, in terms of
explanation of the origin and prognosis of the disease.

The maxillary stabilization splint was fabricated on stone
cast in ARTEX articulator. It was a hard acrylic splint (Re-
silit-S, Erkodent, Siemensstralie 3, 72285 Pfalzgrafenweiler,
Germany), with a 2 mm thickness at the level of the first
molar. The clinician (IA) adjusted the splint so that that the
opposing teeth occluded uniformly and simultaneously with
the occluding surface of the splint in centric relation. The
same clinician adjusted the splint at follow-up appointments
if it was needed.

The placebo splint was made of a thin thermoforming
foil (Erkodent, 0.5 mm) fabricated on the patient’s maxillary
stone cast. All contacts that interfered with maximal intercus-
pation have been removed. The increase in vertical dimension
was less than 0.5 mm, thus providing negligible influence on
occlusion and condylar position. (Figure 2 and 3).

The same dental technician made all splints. Patients in
both treatment groups were instructed to wear their splints
only during sleep.

% K‘i Fi

Treatment outcomes
Changes in spontaneous pain were assessed by VAS, chang-

es in oral health quality of life were assessed by the Oral health
impact profile (OHIP-14), and the level of perceived stress by
Perceived stress scale (PSS). Moreover, the study followed the
changes in MCO for assessing pain-free mouth opening, max-
imal mouth opening (MMO) for assessing maximal mouth
opening and Graded chronic pain scale (GCPS) for assessing
characteristic pain intensity. All of the previously mentioned
outcomes were measured at all time points. Jaw functional lim-
itation scale (JFLS) scores for assessing functional limitations
of the lower jaw were measured at baseline (T0) and at follow-
up appointment at 6th month (T3). GCPS and JFLS ques-
tionnaires are part of DC/TMD protocol (13).

Spontaneous pain

Spontaneous pain was evaluated with a 100 mm horizon-
tal VAS scale. The left endpoint of the scale (0 mm) indicated
“no pain” while right endpoint of the scale (100 mm) repre-
sented “worst pain imaginable” (14). The subjects with pain
of 30 mm and more were included in the study.

Therapy of Chronic Temporomandibular Disorders .

je kontrolne preglede i kontrolne procjene terapijskih isho-

da(T1,T2,T3).

Postupak lijecenja

Prije nego $to su pacijentice u objema terapijskim skupi-
nama pocele s terapijom, informirane su i savjetovane o na-
stanku TMP-a te o njegovim simptomima i prognozi.

Tvrda akrilatna stabilizacijska udlaga bila je napravljena
na gipsanom modelu gornje Celjusti u artikulatoru ARTEX
(Resilit-S, Erkodent, Siemensstraf$e 3, 72285 Pfalzgrafenwei-
ler, Njemacka). Udlaga za pacijente u placebo skupini naprav-
liena je od tanke termoobradive folije (Erkodent 0,5 mm).
Folija je bila zagrijana i otisnuta na gipsani model gornje ¢e-
ljusti. Rezultat je bio vrlo tanak film koji je slijedio okluzij-
ske povrsine zuba. Uklonjeni su svi kontakti koji su ometali
ostvarivanje simultanih doticaja u maksimalnoj interkuspi-
daciji. Vertikalna dimenzija okluzije povecala se za manje od
0,5 mm, zbog ¢ega je utjecaj na okluziju i polozaj kondila
vjerojatno bio zanemariv (slike 2. i 3.). Sve udlage izradio je
isti dentalni tehnicar, a okluzijski ih je uskladila klinicarka (1.
A.). Ista klinicarka prilagodavala ih je i na kontrolnim pregle-
dima. Pacijentice u objema terapijskim skupinama dobile su
upute da udlage nose samo dok spavaju.

Figure 2 The specific design of the placebo
splint adjusted to the upper stone
cast

Slika 2. Specifican dizajn placebo udlage
prilagoden na gipsani model gornje
celjusti

Figure 3 Placebo splint in the mouth of the
patient

Slika 3. Placebo udlaga u ustima pacijentice

Ishodi lijecenja

Promjene u spontanoj boli pracene su s pomocu ljestvi-
ce VAS, kvaliteta Zivota ovisna o oralnom zdravlju procije-
njena je upitnikom Oral health Impact Profile (OHIP-14),
a stres upitnikom o percipiranom stresu (PSS-om). Takoder
su pratene promjene u iznosu bezbolnog otvaranja (MCO-
u) i maksimalnom neasistiranom otvaranju usta (MMO-u),
a karakteristicni intenzitet boli bio je izrazen upotrebom gra-
duirane ljestvice kroni¢ne boli (GCPS-om). Svi spomenuti
ishodi procjenjivani su na svakom kontrolnom pregledu, a
ljestvicu ogranicenja funkcije Celjusti pacijentice su ispunja-
vale samo na pocetnom (T 0) i zavisnom pregledu (T 3).

Upitnici GCPS i JFLS dio su protokola DC/TMD-a (13).

Spontana bol

Za procjenu spontane boli ¢eljusnoga zgloba i zva¢nih
miSi¢a koriStena je vizualno-analogna ljestvica duljine 100
mm. Njezin raspon krece se od oznake bez boli (0 mm) do
najgore moguce boli (100 mm) (14). U studiju su bili ukljuce-
ni ispitanici koji su bol prema VAS-u ocijenili s 30 mm i vise.
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Maximal mouth opening

Maximal mouth opening was defined as the maximum
distance the participant could open their mouth regardless of
the pain they felt, measured as the distance between the up-
per and lower central incisors.

Maximal comfortable mouth opening

Maximal comfortable mouth opening (pain-free maximal
mouth opening) was measured as the distance between the
upper and lower central incisors, and was defined as the max-
imum distance the participant could open their mouth with-
out experiencing pain or discomfort (12).

Perceived stress

Perceived stress scale is a 10-item questionnaire that eval-
uates subjective perceptions of stress over the previous month.
Response options form a 5-point Likert scale: 0 =never, 1= al-
most never, 2 = sometimes, 3 = fairly often, 4 = very often.
Possible scores ranged from 0—40, with higher scores indi-
cating higher stress levels. The questionnaire was previously
translated and validated by Hudek- Knezevi¢ etal. (15).

Oral health - related quality of life

The OHIP-14 questionnaire was used to evaluate how
TMD-related pain and disability influence patients’ quality
of life. Patients status was expressed throughout 14 questions,
by choosing 1 of the 5 possible answers: 0 = never, 1 = hardly
ever, 2 = sometimes, 3 = fairly often, and 4 = very often. Pos-
sible scores ranged from 0-56. The questionnaire, previously
validated for the evaluation of TMD patients (16), was trans-
lated into and validated in Croatian (17).

Graded chronic pain scale - characteristic pain

intensity

Graded chronic pain scale was used to evaluate two di-
mensions of chronic pain severity: pain intensity and pain-
related disability. Subscale scores for pain intensity and dis-
ability are combined to calculate a chronic pain grade that
allows classification of chronic pain patients into 5 catego-
ries: grades 0 (pain-free) to IV (high disability-severely limit-
ing). All items are scored on a scale, with responses ranging
from 0-10. Scores are computed and divided into 3 sub-
scales: the characteristic pain intensity score calculated as the
mean intensity ratings for reported current, worst, and av-
erage pain; the disability score is calculated as the mean rat-
ing for difficulty performing daily, social, and work activities;
and the disability points score is derived from a combination
of ranked categories of number of disability days and disabil-
ity score (13, 18). In our study we evaluated only the changes
related to characteristic pain intensity scores.

Jaw functional limitation scale

Jaw functional limitation scale questionnaire is a reli-
able and valid form that assesses global limitations caused by
TMD. The questionnaire consist of 52 items in groupations
as follows: a) mastication (20 items), b) vertical jaw mobility
(9 items), ¢) verbal and emotional expression (14 items), and
miscellaneous (9 items) (19). In this study we followed the
changes in 3 JFLS categories: mastication, vertical jaw mobil-
ity and verbal and emotional expression.

Terapija kroni¢nih temporomandibularnih poremecaja

Maksimalno neasistirano otvaranje usta

Maksimalno neasistirano otvaranje usta mjereno je kao
udaljenost izmedu maksilarnih i mandibularnih centralnih
inciziva, a definirano je kao najveci iznos otvaranja koji paci-
jent moze postici bez obzira na bol i nelagodu.

Maksimalno bezbolno otvaranje usta

Maksimalno bezbolno otvaranje mjereno je kao udalje-
nost izmedu maksilarnih i mandibularnih centralnih inciziva,
a definirano je kao najvedi iznos pri otvaranju usta koji paci-
jent postigne otvarajui ih bez boli i nelagode (12).

Prcipirani stres

PSS je standardni upitnik s 10 to¢aka kojima se procje-
njuje subjektivna percepcija stresa u posljednjih mjesec dana.
Odgovori se biljeze na ljestvici od 5 to¢aka: 0 = nikad, 1 = go-
tovo nikad, 2 = katkad, 3 = Cesto, 4 = vilo ¢esto. Mogudi re-
zultati u rasponu su od 0 do 40. Upitnik je validiran i preve-
den u radu Hudeka i Knezeviéa sa suradnicima (15).

Kvaliteta Zivota ovisna o oralnom zdravlju

Kratka verzija upitnika OHIP-14 koriStena je kako bi se
pokazao utjecaj ishoda terapije (stupanj boli i ograni¢enja) na
kvalitetu pacijentova Zivota ovisnu o oralnome zdravlju. Pa-
cijenti su odgovorili na 14 pitanja odabirom jednog od slje-
decih odgovora: 0 = nikad, 1 = gotovo nikad, 2 = katkad, 3
= Cesto 1 4 = vrlo ¢esto. Mogudi rezultati u rasponu su od 0
do 56. Upitnik, prije toga validiran za procjenu bolesnika s
TMP-om (16), validiran je i preveden na hrvatski jezik (17).

Graduirana ljestvica kroni¢ne boli - karakteristi¢ni

intenzitet boli

Upitnik GCPS upotrebljava se za procjenu dviju dimen-
zija ozbiljnosti kroni¢ne boli — intenziteta boli i ogranicenja
povezanih s boli. Rezultati karakteristicnog intenziteta boli i
rezultata nesposobnosti kombiniraju se kako bi se izracunao
stupanj kroni¢ne boli koji omogucuje klasifikaciju pacijenata
u pet kategorija — od 0 (nema boli) do IV (ozbiljna ogranice-
nja). Sve tocke sastoje se od ljestvice koja ima vrijednosti od 0
do 10. Rezultati pojedinih tocaka zbrajaju se i dijele u tri pod-
ljestvice — karakteristi¢an intenzitet boli izratunava se kao ari-
tmeticka sredina izmedu intenziteta trenuta¢ne, najgore i pro-
sjecne boli; rezultat nesposobnosti ra¢una se kao aritmeticka
sredina rezultata izmedu tocaka koje procjenjuju poteskoce u
obavljanju dnevnih, socijalnih i poslovnih aktivnosti; bodovi
nesposobnosti dobivaju se zbrajanjem bodova dana nesposob-
nosti i bodova rezultata nesposobnosti (13, 18). U ovoj studi-
ji pratili smo samo promjene karakteristi¢nog intenziteta boli.

Ljestvica funkcijskih ogranicenja ¢eljusti

Upitnik JFLS pouzdan je i valjan alat kojim se procje-
njuju ogranicenja uzrokovana temporomandibularnim pore-
mecajima. Sastoji se od 52 to¢ke grupirane na sljede¢i nacin:
a) ogranicenje zvakanja (20 tocaka), b) ogranicenje pokret-
ljivosti (9 tocaka), c) ograni¢enje komunikacije (14 tocaka),
d) druga ogranicenja (9 tocaka) (19).

U ovom istrazivanju pratili smo promjene u trima kate-
gorijama JFLS-a — u ograni¢avanju Zvakanja, ograni¢avanju
pokretljivosti i ogranic¢avanju komunikacije.
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Statistical Analysis

Data analyses were performed using the Statistica 13.4.0
software package (1984-2018 TIBCO Software Inc.). The
distribution of data was tested using the Shapiro-Wilk test.
The baseline and 6-month follow-up data (JFLS scores, per-
centage change of MCO values and MMO values) were ana-
lyzed means of Student’s t-test. The changes in the means of
measured variables (VAS, OHIP-14, PSS, GCPS, MCO and
MMO scores) were analyzed using repeated measures analy-
sis of variance (ANOVA) with time (baseline, 1st, 3rd, 6th
month of therapy) as the within factor and diagnostic sub-
groups (MP and DD) and type of treatment (SS and PS) as
the between factors. Bonferronis post hoc test was used to
show where the differences were found. Eta squared (n2) was
used to estimate the effect size. A value of p < 0.05 was con-
sidered statistically significant.

Results

Baseline characteristics did not differ significantly be-
tween the two treatment groups when observed in general, as
well as when observed in each diagnostic subgroup (p>0.05).
No significant age difference was found between both treat-
ment groups (SS 38.89 + 11.79; PS 32.66 + 11.48; t=1.54,
p=0.13) nor in both treatment groups when divided into di-
agnostic subgroups: MP subgroup (SS 42.25 + 10.06; PS
36.37 + 12.86 t=1.017, p=0.33), DD subgroup (SS 36.36 +
12.88; PS 28.28 + 8.81 t=1.45, p=0.16). Table 1 shows par-
ticipants’ baseline data in both treatment groups.

PSS scores did not differ significantly between diagnos-
tic subgroups (p>0.05). However, PSS scores changed sig-
nificantly over time (p=0.049, effect size=0.11) and differed
significantly between the two treatment groups (F=6.89,
p=0.014) with significantly lower values in SS compared to
PS group at all follow up appointments (Figure 4).

VAS scores for spontaneous pain showed significant reduc-
tion over time (Wilks Lambda = 0.19, F=32.70; p=0.0001,
effect size=0.56). Changes in spontaneous pain differed sig-
nificantly between treatment groups, with greater reduction
in the SS compared to the PS group (interaction time x treat-
ment group; Wilks Lambda = 0.58, F=5.78; p=0.004, effect
size=0.22) (Figure 5). The post hoc analysis showed that in
the SS group the mean VAS values were significantly lower at
the Ist, 3rd and 6th month of the treatment compared to the
baseline (p=0.0007, p<0.0001 and p<0.0001 respectively),
while in the PS group a significant difference in mean VAS
values was found only between 6th month of treatment com-
pared to the baseline (p=0.006). No statistical significance in
VAS scores was present between TMD subgroups.

OHIP-14 scores also showed significant reduction over
time (Wilks Lambda = 0.47, F=8.80; p=0.0004, effect
size=0.29). Changes in OHIP-14 scores differed significant-
ly between treatment groups, with reduced values only in the
SS group during a 6-month period (interaction time x treat-
ment group; Wilks Lambda = 0.62, F=4.32; p=0.02, effect
size=0.15) (Figure 6). The post hoc analysis showed that in
the SS group the mean OHIP-14 scores were significantly
lower at the 3rd and 6th month of the treatment compared to
the baseline (p=0.0009, p<0.0001 respectively), while in the
PS group no significant difference in mean OHIP-14 scores
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Statisticka analiza

Podatci su analizirani u statistickom paketu (TIBCO
Software Inc., 2018.) Statistica, verzija 13. Za testiranje distri-
bucije podataka koristen je Shapiro-Wilkov test. Pocetne vri-
jednosti i vrijednosti tijekom Sestomjese¢nih kontrola (rezul-
tati upitnika JFLS-a i postotna promjena vrijednosti MCO-a i
MMO-a) analizirane su s pomo¢u Studentova t-testa.

Promjene u prosje¢nim vrijednostima (VAS, OHIP-14,
PSS, GCPS, MCO i MMO) proucene su s pomocu analize
ponovljenih mjerenja (ANOVA-om) s ¢imbenikom vrijeme (T
0, T1,T2,T 3) kao izvorom varijabilnosti unutar subjekata
te ¢imbenicima dijagnosticka podskupina (MP-om i DD-om) i
vrsta terapije (SU-om i PU-om) kao izvorima varijabilnosti iz-
medu subjekata, nakon ¢ega su slijedili post hoc Bonferronije-
vi testovi. Eta kvadrat () sluzio je u procjeni velicine efekta.
Statisticki zna¢ajnom smatrala se vrijednost p < 0,05.

Rezultati

Nisu zabiljezene statisticki znacajnije razlike medu tera-
pijskim skupinama prije pocetka lije¢enja, ali ni medu tera-
pijskim skupinama kada su bile podijeljene u dijagnosticke
podskupine (p > 0,05). Takoder nije bilo znacajne razlike u
dobi pacijentica izmedu dviju terapijskih skupina (SU 38,89
+11,79; PU 32,66 + 11,48; t = 1,54, p = 0,13), ni izmedu di-
jagnostickih podskupina s TMP-om: u podskupini s MP-om
(SU 42,25 + 10,06; PU 36,37 + 12,86 t = 1,017, p = 0,33) i
u podskupini s DD-om (SU 36,36 + 12,88; PS 28,28 + 8,81
t=1,45, p = 0,16). Osnovne karakteristike pacijentica pri po-
djeli u terapijske skupine nalaze se u tablici 1.

Rezultati PSS-a nisu se znacajno razlikovali izmedu dija-
gnostickih podskupina (p > 0,05). Medutim, rezultati PSS-a s
vremenom su se znacajno smanjili (p = 0,049, velic¢ina efek-
ta=0,11), a u skupini SU na svim su kontrolnim pregledima
zabiljezene znacajno nize PSS vrijednosti u usporedbi s PU
skupinom (F = 6,89, p = 0,014) (slika 4.).

Vrijednosti boli, procjenjivane prema ljestvici VAS, zna-
¢ajno su se smanjile tijekom vremena (Wilksova lambda =
0,19, F = 32,70; p = 0,0001, veli¢ina efekta = 0,56). Promje-
ne u spontanoj boli znacajno su se razlikovale izmedu terapij-
skih skupina, pri ¢emu je veée smanjenje bilo zabiljezeno u
skupini sa SU-om negoli u onoj s PU-om (interakcija vrije-
me x terapijska skupina; Wilksova lambda = 0,58, F = 5,78; p
= 0,004, velicina efekta = 0,22). Post hoc analiza pokazala je
da su u skupini sa SU-om srednje vrijednosti VAS-a bile zna-
éajno nize u prvom, trecem i Sestom mjesecu terapije u odno-
su prema pocetnim vrijednostima (p = 0,0007, p < 0,0001 i
p < 0,0001 respektivno), a znacajna je razlika u odnosu pre-
ma pocetnom mjerenju pronadena u skupini s PU- samo na
posljednjem mjerenju (Sesti mjesec terapije) (p = 0,0006). Ni-
je bilo znacajnih razlika u vrijednostima VAS-a izmedu dija-
gnostickih podskupina (slika 5.).

Rezultati upitnika OHIP-14 takoder su se smanjili tije-
kom vremena (Wilksova lambda = 0,47, F = 8,80; p = 0,0004,
veli¢ina efekta = 0,29). Promjene u OHIP-u 14 u vrijednosti-
ma su se znaajno razlikovale izmedu terapijskih skupina, sa
znacajno nizim vrijednostima tijekom terapijskog razdoblja u
skupini sa SU-om (interakcija vrijeme x terapijska skupina;
Wilksova lambda = 0,62, F = 4,32; p = 0,02, veli¢ina efekta =
0,15). Post hoc analiza pokazala je da su u skupini sa SU-om
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Table1 Demographics and baseline data of participants
Tablica 1. Demografski i polazni podaci o ispitanicima
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Figure 4 Changes in self-perceived stress (PSS) from baseline to 6th month of the therapy. SS stabilization splint; PS placebo splint; MP
myofascial pain subgroup; DD disc displacement subgroup

Slika 4. Promjene percipiranog stresa (PSS) od polaznih rezultata do 6. mjeseca lijecenja. SU stabilizacijska udlaga; PU placebo udlaga; MP
podgrupa miofascijalna bol; DD podgrupa pomak zglobne plocice

Figure 5 Changes in spontaneous pain (VAS) from baseline to 6th month of the therapy. SS stabilization splint; PS placebo splint; MP
myofascial pain subgroup; DD disc displacement subgroup

Slika 5. Promjene spontane boli (VAS) od polaznih rezultata do 6. mjeseca lijecenja. SU stabilizacijska udlaga; PU placebo udlaga; MP
podgrupa miofascijalna bol; DD podgrupa pomak zglobne plocice

Figure 6 Changes in oral health-related quality of life (OHIP-14) from baseline to 6th month of the therapy. SS stabilization splint; PS placebo
splint; MP myofascial pain subgroup; DD disc displacement subgroup

Slika 6. Promjene u kvaliteti Zivota povezanoj s oralnim zdravljem (OHIP-14) od polaznih rezultata do 6. mjeseca lije¢enja. SU stabilizacijska
udlaga; PU placebo udlaga; MP podgrupa miofascijalna bol; DD podgrupa pomak zglobne plocice

Figure 7 Changes in maximal comfortable mouth opening (MCO) from baseline to 6th month of the therapy. SS stabilization splint; PS placebo
splint; MP myofascial pain subgroup; DD disc displacement subgroup

Slika 7. Promjene u maksimalnom bezbolnom otvaranju usta (MCO) od polaznih rezultata do 6. mjeseca lijecenja. SU stabilizacijska udlaga;
PU placebo udlaga; MP podgrupa miofascijalna bol; DD podgrupa pomak zglobne plocice
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Changes in MMO during 6-month follow-up
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Changes in GCPS during 6-month follow-up
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Figure 8 Changes in maximal mouth opening (MMO) from baseline to 6th month of the therapy. SS stabilization splint; PS placebo splint; MP

myofascial pain subgroup; DD disc displacement subgroup

Slika 8. Promjene u maksimalnom otvaranju usta (MMO) od polaznih rezultata do 6. mjeseca lijecenja. SU stabilizacijska udlaga; PU placebo
udlaga; MP podgrupa miofascijalna bol; DD podgrupa pomak zglobne plocice
Figure 9 Changes in characteristic pain-intensity (GCPS) from baseline to 6th month of the therapy. SS stabilization splint; PS placebo splint;

MP myofascial pain subgroup; DD disc displacement subgroup

Slika 9. Promjene u karakteristicnom intenzitetu boli (GCPS) od polaznih rezultata do 6. mjeseca lijecenja. SU stabilizacijska udlaga; PU
placebo udlaga; MP podgrupa miofascijalna bol; DD podgrupa pomak zglobne plocice

Figure 10 Changes in JFLS categories between the baseline measurements (T0) and the last measurements (T3).

Slika 10. Promjene pojedinih kategorija JFLS upitnika izmedu pocetnog mjerenja (T0) i zavrsnog mjerenja (T3).

Figure 10a Changes in JFLS categories in stabilization splint group (SS).

Slika 10a. Promjene pojedinih kategorija JFLS u skupini sa stabilizacijskom udlagom (SU)

Figure 10b Changes in JFLS categories in placebo splint group (PS).

Slika 10b. Promjene pojedinih kategorija JFLS u skupini s placebo udlagom (PU).

was present between baseline and follow-up appointments.
No statistical significance in OHIP-14 scores was found con-
sidering theTMD subgroups.

MCO values did not change significantly over time, how-
ever pain-free maximal mouth opening differed significant-
ly between the two treatment groups (F=4.37, p= 0.040)
with greater overall values in the SS group (Figure 7). Also,
a significant difference was found when comparing the MP
group to the DD group with greater overall values in the MP
group (F=5.42, p= 0.03). Significant difference in percent-
age change in MCO between the two treatment groups with
greater increase in the SS group was found (SS 28.54%; PS
1.64%; t= 2.1 p= 0.043).

MMO values did not differ significantly between the two
treatment groups or the diagnostic subgroups (p>0.05) but
they changed significantly over time (Wilks Lambda = 0.72,
F=3.16; p=0.042, effect size = 0.12). Although the changes
in MMO values did not differ significantly between the two
treatment groups, a tendency of constant increase of MMO
was present in the S§ group (Figure 8). Also, a significant

vrijednosti OHIP-a 14 bile znacajno nize tredi i esti mjesec
terapije u odnosu prema pocetnim vrijednostima (p = 0,0009,
p <0,0001 respektivno), a u skupini s PU-om nije bilo znacaj-
nih razlika izmedu pocetnog mjerenja i mjerenja na kontrol-
nim pregledima. Nije bilo znacajnih razlika u vrijednostima
u OHIP-u 14 izmedu dijagnostickih podskupina (slika 6.).

Tijekom Sestomjesecnog razdoblja nije zabiljezeno sta-
tisticki znacajno povecanje iznosa maksimalnog bezbolnog
otvaranja usta (MCO-a), no u skupini sa SU-om zabiljezene
su znacdajno vise vrijednosti bezbolnog otvaranja usta u odno-
su prema skupini s PU-om (F = 4,37, p = 0,046). Znacajna
razlika u vrijednostima MCO-a takoder je bila zabiljezena iz-
medu skupina s MP-om i DD-om, s ve¢im vrijednostima u
skupini s MP-om (F= 5,42, p=0,03) (slika 7.).

Pronadena je znacajna razlika u postotnoj promjeni vri-
jednosti MCO-a izmedu dviju terapijskih skupina, s ve¢im
povecanjem opsega otvaranja u skupini sa SU-om (SU 28,54;
PU 1,63; t=2,11 p = 0,043).

Nisu zabiljeZene znacajne razlike u vrijednostima maksi-
malnog neasistiranog otvaranja usta medu terapijskim skupi-
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difference in percentage change in MMO between the two
treatment groups with greater increase in the SS group was
found (SS 23.82%; PS 0.73%; t= 2.32, p= 0.028).

GCPS scores did not differ significantly between treat-
ment groups or the diagnostic subgroups but decreased signif-
icantly over time (Wilks Lambda = 0.45, F=9.52; p=0.0003,
effect size=0.35) (Figure 9).

All JELS categories, except emotional and verbal expres-
sion, showed significant decrease between baseline measure-
ments (T0) and the last time-point measurements (T3) in the
SS group (mastication t=4.92, p=0.00015; vertical jaw mo-
bility t=4.82, p=0.00018; emotional and verbal expression
t=1.82, p=0.086). No such changes in JFLS categories were
observed in the PS group (mastication t=0.24, p=0.81; ver-
tical jaw mobility t=1.26, p=0.23; emotional and verbal ex-
pression t=-0.24, p=0.56) (Figure 10).

Discussion

Studies that tried to compare the effect of placebo thera-
py with stabilization splint have sometimes yielded conflict-
ing results. Some researchers attempted to equate the effect
of stabilization with that of placebo devices encouraging the
debate on the real value of the specific design of the stabiliz-
tation splint. In these studies, the placebo splint is often a
“nonsplint” designed as non-occluding device (20, 21).

In our research, starting with the assumption that pa-
tients may recognize non-occluding device as placebo, we
took a slightly different approach. Since it is speculated that
therapy value of SS lies in increasing of vertical dimension
and changing of condylar position (22, 23, 24, 25), we used
very thin thermoforming foil that covered occlusal surfaces
but did not provide occlusion in CR position. In addition,
the effect on the vertical dimension wasn’t notable, there-
fore when biting patients were in their habitual occlusion
position vertically increased for less than 0.5 mm. With Mi-
chelotti et al. pointing out that counselling may be as suc-
cessful modality as splint therapy (12), we informed both
groups equally about the origin and prognosis of the dis-
ease, thus making the applied therapy the only diversity be-
tween groups.

Our results showed that changes in spontaneous pain
and oral health related quality of life differed significantly be-
tween patients treated with stabilization splint as compared
to patients treated with placebo splint, with greater reduction
through all 6 months found in the SS group. In addition,
significant improvement in the SS group after 6th month of
treatment compared to baseline was present in all JELS cate-
gories, except emotional and verbal expression.

We may say that SS provided better continuous, long-
term therapeutic effect. PS performed very well in reduction
of spontaneous pain in the short term, however reduction of
OHIP-14 and JFLS scores was found only in the SS group

Terapija kroni¢nih temporomandibularnih poremecaja

nama, ni medu dijagnosti¢kim podskupinama (p > 0,05), no
tijekom terapije zabiljezeno je statisticki znacajno povecanje
vrijednosti MMO-a (Wilksova lambda = 0,72, F = 3,16; p =
0,042, veli¢ina efekta = 0,12). Iako se vrijednosti MMO-a ni-
su znacajno razlikovale medu terapijskim skupinama, uocena
je tendencija kontinuiranog povecanja vrijednosti MMO-a
u skupini sa SU-om (slika 8.). Takoder je pronadena znacaj-
na razlika u postotnoj promjeni vrijednosti MMO-a izmedu
dviju terapijskih skupina, s izrazenijim pove¢anjem u skupi-
ni sa SU-om (SS 23,82 %; PS 0,73 %; t = 2,32, p = 0,028).

Tijekom terapije znacajno su smanjene vrijednosti
GCPS-a (Wilksova lambda = 0,45, F = 9,52; p = 0,0003, ve-
li¢ina efekea = 0,35). Promjene u vrijednostima GCPS-a nisu
se znacajno razlikovale ni izmedu terapijskih skupina, ni iz-
medu dijagnostickih podskupina (slika 9.).

U skupini sa SU-om pronadena je znacajna razlika izme-
du pocetnih vrijednosti (T 0) i zavr$nih mjerenja (T 3) za sve
ispitane u kategoriji JFLS-a, osim u kategoriji ogranicenje ko-
munikacije, (zvakanje t = 4,92, p = 0,00015; pokretljivost t =
4,82, p =0,00018; komunikacija t = 1,82, p = 0,086). U sku-
pini s PU-om nije bilo znacajnih promjena u pojedinim kate-
gorijama JFLS-a. (zvakanje t = 0,24, p = 0,81; pokretljivost t
= 1,26, p = 0,23; komunikacija t= -0,24, p = 0,56) (slika 10.).

Rasprava

U istrazivanjima u kojima se pokusala usporediti uspjes-
nost placebo terapije i terapije stabilizacijskom udlagom u
lije¢enju pacijenata s temporomandibularnim poremecaji-
ma nisu dobiveni jednozna¢ni rezultati. U nekima autori ni-
su uspjeli dokazati razlike u terapijskoj djelotvornosti stabi-
lizacijske udlage i placebo udlage te su potaknuli raspravu o
stvarnom ucinku i vrijednosti karakteristicnog oblikovanja
stabilizacijske udlage. Placebo udlaga u istrazivanjima cesto
se odnosi na neokludirajucu udlagu oblikovanu kao nepcana
ploca koja ne pokriva okluzijske plohe zuba (20, 21).

Kako smo pretpostavili da bi pacijenti mogli prepozna-
ti neokluzijsku udlagu kao udlagu koja nema terapijski uci-
nak, u planiranju terapije pristupili smo nesto drukéije. S
obzirom na to da se terapijski u¢inak SU-a pripisuje pove-
¢anoj vertikalnoj dimenziji okluzije te karakteristi¢cnom po-
lozaju kondila (22, 23, 24, 25), za izradu placebo udlage
upotrijebili smo vrlo tanku termoformirajucu foliju koja je
pokrila okluzijske plohe zuba, ali nije omogucila odnos gor-
nje i donje Celjusti u CR-u, a utjecaj na povecanje vertikal-
ne dimenzije okluzije bio je zanemariv jer je vertikalna di-
menzija okluzije povecana za manje od 0,5 mm. S obzirom
na to da su Michelotti i suradnici zakljucili da je informira-
nje pacijenata jednakovrijedna terapijska metoda stabiliza-
cijskoj udlazi (12), pacijentice u objema skupinama na isti
su nacin obavijeStene o temporomandibularnom poremeca-
ju te je tako koristena udlaga bila jedina terapijska razlicitost
izmedu skupina.

Nasi rezultati pokazali su veée smanjenje spontane boli i
vece poboljsanje kvalitete Zivota ovisne o oralnome zdravlju
kod pacijenata tijekom lijecenja u skupini sa SU-om u od-
nosu na onu s PU-om. Takoder je nakon $est mjeseci terapi-
je bilo zabiljezeno znacajno poboljsanje u skupini sa SU-om
i to u svim kategorijama JFLS-a, osim u kategoriji ogranice-
nje komunikacije.
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across a 6-month period. It is interesting to note that graphic
representation of PS performance during 6-month treatment
in Figures 5, 6 and 9 resemble the graphic representation of
SS but after 3rd month it is followed by either plateau or even
mild deterioration towards the higher values. Regardless of
the potentially negligible effect of the slightly increased ver-
tical dimension of less than 0.5 mm, the design of the place-
bo device should be taken into consideration when interpret-
ing these results since all the changes in vertical positioning of
the lower jaw might affect the treatment outcomes. We may
conclude that both SS and PS were effective in management
of spontaneous pain. This could be attributed to prior edu-
cation of patients on the disorder (12) or the fact that even a
slight increase in vertical dimension can provide the muscle
rearrangement leading to a relaxation of the elevator muscles
and consequently, reduction of the pain. Significant differ-
ences between the treatment groups in improvement of pain
and quality of life could be due to the fact that SS was thick-
er (providing a greater increase in vertical dimension of oc-
clusion), as well as constructed to provide CR occlusion and
specific condylar position, thus contributing to the relief of
the TMJ (7, 9).

An interesting finding was that most of the mentioned
parameters did not differ significantly between the TMD
subgroups except the MCO with better results in the MP
group. The reason for better improvement of the MCO re-
sults in the MP when comparing to the DD subgroup is
probably the fact that in the DD group the biological bar-
rier (displaced disc) is blocking the condyle without the pos-
sibility for restoring its position (26), thus limiting the full
range of opening.

PSS scores differ significantly between treatment groups,
and changed significantly over time. The decreased PSS
scores showed that psychological stress, considered the pre-
disposing factor for TMD (27), was positively affected by
treatment duration.

Similar long-term effectiveness of SS was found by Ek-
berg et al. They monitored patients over 6 and 12 months
and recommended the SS appliance for further use in TMD
management (28). Moreover, Alajbeg et al. found that, when
compared to placebo and amitriptyline therapy, SS showed a
significantly greater change in the MCO (29). Still, in studies
with the goal to compare TMD treatment options, patients
have been monitored over different time periods, hence the
inconsistent results can be attributed to different therapy du-
ration. Furthermore, the design of occlusal or nonocclusal
devices differ to a great extent and it is difficult to provide
comparable results (20, 21, 28, 29).

The limitation of the present study lies in the fact that
only female experiencing chronic, moderate to severe pain,
whose response to the therapy may be different than in those
with mild pain, were included in the study. However, the
main advantage of the study was that we carefully selected
and followed the subjects for a longer period of time with val-
idated and widely accepted TMD diagnostic questionnaires
and protocols, whereby our results showed that the specif-
ic design of the stabilization splint contributes to the treat-
ment of TMD.

Therapy of Chronic Temporomandibular Disorders .

Stabilizacijska udlaga imala je znacajan utjecaj na smanje-
nje simptoma i pruzala je kontinuirani, dugotrajni terapijski
ucinak. Placebo udlaga imala je kratkoro¢an ucinak na sma-
njenje spontane boli, no smanjenje vrijednosti OHIP-a 14 te
iznosa pojedinih kategorija JFLS-a tijekom Sestomjese¢ne te-
rapije bilo je zabiljezeno samo u skupini sa SU-om. Zanimlji-
vo je primijetiti kako se graficki prikaz djelotvornosti PU-a
naslikama 5., 6. 1 9. kre¢e jednako kao i kod SU-a, no nakon
treeg mjeseca slijedi blago pogorsanje prema veéim iznosi-
ma. Bez obzira na potencijalno zanemariv u¢inak poviSene
vertikalne dimenzije okluzije za manje od 0,5 mm pri obliko-
vanju placebo udlage, pri interpretaciji rezultata treba uzeti u
obzir svaku promjenu u vertikalnom odnosu gornje i donje
Celjusti zbog njezina potencijalnog utjecaja na ishod terapije.
Pocetno smanjenje simptoma TMP-a, vidljivo u objema te-
rapijskim skupinama, moze biti posljedica informiranja paci-
jenata o poremecaju za koji je dokazano da pozitivno utjece
na smanjenje simptoma (12) ili ¢injenice da se ¢ak i zbog vrlo
diskretnog povisenja vertikalne dimenzije okluzije moze do-
goditi promjena u mii¢ima koja za posljedicu ima opustanje
miica podizaca Celjusti i naposljetku smanjenje boli.

Razlike koje postoje kada promatramo odnose izmedu te-
rapijskih skupina mozda se pojavljuju zbog specifi¢nog dizaj-
na SU-a koji je deblji od PU-a i zbog toga znacajnije povisuje
vertikalnu dimenziju okluzije. Takoder je oblikovan tako da
donju ¢eljust smjesta u CR, a kondile u polozaj koji rezultira
rastereCenjem TMZ-a (7, 9).

Zanimljivo je da se ve¢ina mjerenih parametara nije zna-
¢ajno razlikovala izmedu dijagnostickih podskupina TMP-a,
osim vrijednosti MCO-a koje su bile znacajno vise u skupini
s MP-om. Razlog za razliku u vrijednostima MCO-a izmedu
skupina s MP-om i DD-om vjerojatno je pomaknuti disk u
podskupini s DD-om koji ¢ini biolosku barijeru i najvjero-
jatnije ne postoji moguénost da se vrati u prijasnje fiziolosko
stanje (26). Na taj na¢in ograniceno je vracanje punog raspo-
na otvaranja usta u podskupini s DD-om.

Vrijednosti PSS-a razlikovale su se izmedu terapijskih
skupina, te se dogodio znacajniji pad tijekom vremena. Zna-
¢ajan pad vrijednosti PSS-a pokazuje kako je na psiholoski
stres, rizini ¢imbenik TMP-a (27), terapijsko razdoblje od
Sest mjeseci imalo pozitivan u¢inak.

Ekberg i suradnici pratili su pacijente tijekom Sest i dva-
naest mjeseci te uodili slican dugotrajni terapijski uspjeh SU-
a. Preporucili su SU za daljnje koristenje u terapiji TMP-
a (28). Alajbeg i suradnici usporedivali su terapijski uc¢inak
amitriptilina, placebo lijeka i SU-a, te pokazali da se jedi-
no u skupini lije¢enoj SU-om znacajno pove¢ao MCO (29).
Poteskoce u interpretaciji usporedbe rezultata ovoga i sli¢nih
istrazivanja proizlaze iz ¢injenice da su istrazivanja provedena
u razli¢itim vremenskim razdobljima, stoga su inkonzisten-
tni rezultati vjerojatno posljedica razlicitog trajanja terapije, a
i posljedica konstrukeija istrazivanih udlaga koje se razlikuju
u velikoj mjeri i onemogucuju kvalitetnu usporedbu rezulta-
ta (20, 21, 28, 29).

Ispitnu i kontrolnu skupinu ¢inile su samo zene s kronic-
nom, srednje jakom do jakom boli. Kako ishodi terapije mo-
gu biti razliciti u skupini s blagom boli, spomenuto se moze
smatrati otegotnim ¢imbenikom u istrazivanju.

Kao najvecu prednost istrazivanja istaknuli bismo pazlji-
vo biranje i pracenje ispitanika tijekom duljeg razdoblja, pri
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Conclusion

Due to significant improvement in spontaneous pain,
health-related quality of life and functional limitations of
the lower jaw in group treated with stabilization splint com-
pared to placebo, we may conclude that stabilization splint
showed better treatment effectiveness during a 6-month peri-
od. Moreover, significantely higher values of pain-free mouth
opening were observed in patients treated with stabilization
splint. Placebo might be partly responsible for improving
spontaneous pain, probably even comparable with the effect
of active therapy when observed in a short period of time,
however, it seems that it cannot maintain a continual long-
term positive therapeutic effect.
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stabilizacijska udlaga pokazala bolju u¢inkovitost tijekom $e-
stomjesecnog lijeCenja. U skupini lije¢enoj stabilizacijskom
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Sazetak

Svrha istrazivanija: Cilj ove studije bio je procijeniti dugoro¢nu ucinkovitost stabilizacijske udlage u
lijecenju pacijenata s kronicnim temporomandibularnim poremecajima (TMP-om) te usporediti isho-
de lijec¢enja s onima postignutima placebo udlagom kod pacijenata s dijagnozom miofascijalne boli i
onih s pomakom zglobne plocice. Materijali i metode: U dvije terapijske skupine bile su podijeljene
34 pacijentice s kroni¢nim TMP-om — u prvoj su se skupini, kao terapijskim sredstvom, koristile stabi-
lizacijskom udlagom (SU-om), a u drugoj placebo udlagom (PU-om). Ishodi lijecenja (bol procijenjena
vizualnom analognom ljestvicom (VAS-om), maksimalno bezbolno otvaranje usta (MCO), maksimal-
no neasistirano otvaranje usta (MMO), kvaliteta Zivota ovisna o oralnome zdravlju (OHIP-14), razina
percipiranog stresa (PSS), karakteristi¢ni intenzitet boli (prema graduiranoj ljestvici kronicne boli —
GCPS-u) i funkcijska ogranicenja celjusti (prema ljestvici ogranicenja funkcije celjusti — JFLS-u) prace-
ni su tijekom Sest mjeseci. Rezultati: Nisu zabiljezene statisticki znacajnije razlike medu skupinama
prije pocetka lijecenja (p > 0,05). Rezultati procijenjeni VAS-om i srednji rezultati za OHIP-14 znacaj-
no su se razlikovali izmedu terapijskih skupina (p = 0,004, p = 0,02, respektivno), s vecim smanje-
njem boli i ve¢im poboljsanjem kvalitete Zivota u skupini sa SU-om u odnosu na skupinu s PU-om. Ti-
jekom Sest mjeseci nije zabiljezeno statisti¢ki znacajno povecanje iznosa maksimalnoga bezbolnog
otvaranja usta (MCO), no vrijednosti MCO-a znacajno su se razlikovale izmedu terapijskih skupina,
s ve¢im ukupnim vrijednostima u skupini sa SU-om u usporedbi s onom s PU-im (p = 0,046), te iz-
medu dijagnostickih podskupina s TMP-om, s vec¢im ukupnim vrijednostima u skupini s MP-om u od-
nosu prema skupini s DD bolesnicima (p = 0,03). U skupini sa SU-om postojala je zna¢ajna razlika u
kategorijama JFLS-a izmedu pocetne vrijednosti i nakon Sest mjeseci lije¢enja u svim kategorijama,
osim u emocionalnoj i verbalnoj ekspresiji (Zvakanje p = 0,00015; okomita pokretljivost celjusti p =
0,00018). U skupini s PU-om nije bilo znacajnih promjena u pojedinim kategorijama JFLS-a. Zaklju-
cak: Tijekom 3estomjesecnog lijecenja stabilizacijska udlaga pokazala se ucinkovitijom od placebo
udlage u smanjenju spontane boli, funkcionalnih ograni¢enja donje celjusti te u poboljsanju kvalite-
te Zivota ovisne o oralnome zdravlju. U skupini lijecenoj stabilizacijskom udlagom takoder su uocene
znacajno vece vrijednosti maksimalnoga bezbolnog otvaranja usta. lako bi placebo mogao dijelom
biti odgovoran za poboljsanje simptoma TMP-a, vjerojatno ne moze zadrzati kontinuirani dugorocni
pozitivni terapijski u¢inak.
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