Uporaba SAM - 2P artikulatora
u fiksnoj protetici

Sazetak

U radu je opisana skupina SAM artikulatora, tipovi i njihove pro-
mjene tijekom vremena. IzloZena je problematika rada s artikulatorom
SAM -2P i mogucnost njegove uporabe u fiksnoj protetici. Postupci pri-
jenosa obraznim lukom za brzu montazu i orijentiranja odljeva gornje
i donje Celjusti u artikulatorskom prostoru takoder su saZeto opisani.
Zakljucno se moZe navesti: Ispravijati okluzijske pogrjeske ubrusava-
njem u ustima dugotrajan je i mukotrpan posao, pa izrada nadomje-
staka u Sarnirskim artikulatorima koji svojim konstrukcijskim pogrje-
Skama mogu prouzrociti veca odstupanja od Zeljenog okluzijskog re-
ljefa gubi smisao, pogotovo u vecih fiksnoprotetskih radova.

Uporaba SAM - 2P artikulatora i obraznoga luka za brzu montaZu
potpuno zadovoljava u svakodnevnom radu, cak i bez izmjenjivih ele-
menata ili individualnih modifikacija instrumenata. Okluzijska odstu-
panja i pogrjeSke u smjestaju grebena, kvrZica i fisura moguce je is-
praviti paZljivim ubruSavanjem u ustima, §to nece zahtijevati previse
vremena. Sve zahtjevne rehabilitaciijske postupke takoder je moguce
izraditi u toj vrsti instrumenata, ali uz maksimalno individualiziranje i
pazljiv pristup svakom slucaju.
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Uvod

Protetskom terapijom prijeko je potrebno rekon-
struirati okluzalni reljef i uspostaviti okluzijsku plo-
hu s individualnim morfoloskim karakteristikama.
Zanemari li se to, nastaju jatrogene interferencije ko-
je mogu prouzrociti disfunkciju (1,2,3,4). Artikula-
tori su mehanicki sklopovi nuzni za dijagnosticke i
terapijske postupke i moZemo ih razli¢ito definira-
t1.

Jedna od prihvatljivih definicija jest da su arti-
kulatori mehanicke naprave koje se sastoje od gor-

njeg i donjega dijela, §to nose sadrene odljeve ce-
ljusti, mehanic¢koga zgloba koji simulira mandibu-
larne kretnje, incizalnoga kol¢ica koji drzi odrede-
nu okomitu dimenziju, i incizalnoga tanjurica koji
zajedno s kol¢i¢em simulira prednje vodenje (5,6,7).

Svrha je rada u artikulatoru simulirati pacijento-
ve tempormandibularne zglobove, Zva¢ne miSice, li-
gamente, gornju i donju ¢eljust i neuromuskularni
mehanizam koji odreduje kretnje mandibule (8). Na
taj se nac¢in reproduciraju meduceljusni odnosi u
centri¢noj relaciji i maksimalnoj interkuspidaciji te
svim kretnjama mandibule radi studija okluzije pri-
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rodnih zuba, dijagnostike disfunkcije Zva¢noga su-
stava, planiranja i izrade svih vrsta protetskih nado-
mjestaka (9).

Najjednostavnija podjela artikulatora jest prema
gradi mehani¢koga zgloba. Kod ARCON tipa arti-
kulatora kondilna kugla mehani¢koga zgloba je na
donjemu nosa¢u modela, a kondilne vodilice su na
gornjem. Naziv potje¢e od Bergstroma koji je svoj
artikulator, predstavljen godine 1950. nazvao AR-
CON. Ime je izvedeno iz ARticulator i CONdyle
(10). Bergstromov artikulator doduse nije prvi arcon
artikulator, ali je to bilo prvi put da je za taj instru-
ment upotrebljen takav naziv. Kondilarni ili NON-
-ARCON tipovi artikulatora imaju obrnuti raspored
zglobnih tijela; kondilne su kugle na gornjemu di-
jelu artikulatora, a vodilice, tj. mehanicka zglobna
jamica, na donjemu nosacu odljeva.

Arcon tip artikulatora teoretski to¢nije reprodu-
cira kretnje, zbog stalnog odnosa okluzijske ravni-
ne i kondilnih vodilica bez obzira na poloZaj gor-
njega dijela artikulatora (11). Pogrjeske koje mogu
nastati tijekom izrade nadomjestaka zbog grade me-
hanic¢koga zgloba artikulatora zanemarive su u sva-
kodnevnom radu (12,13).

Svakodnevnoj klinickoj protetskoj praksi priklad-
nija je podjela artikulatora prema mogucnosti prila-
godbe, i to na: okludatore (male Sarnirske artikula-
tore), artikulatore srednjih vrijednosti, te poluprila-
godljive ili potpuno prilagodljive artikulatore.

SAM artikulatori

Prvi artikulator od SAM skupine pojavio se na
trzistu 1972. godine. Bio je to poluprilagodljiv ins-
trument, arcon tipa. Dijelovi tog artikulatora jesu:
gornji nosa¢ modela s kucistem kondilnih vodilica
i incizalnim kol¢icem, donji nosa¢ modela s kondil-
nim kuglama i incizalnim tanjuricem. Kondilna ku-
¢ista izradena su od tvrde plastike, $to je uglavnom
zadrZzano i na ostalim modelima SAM artikulatora.
Ulozak za namjestanje Benettovih elemenata kon-
dilnoga vodenja takoder je bio izraden iz tvrde pla-
stike. Plasti¢ni elementi kondilnoga vodenja omo-
gucuju individualno ubrusiti smjer i zakrivljenost
kretnje. Svi elementi mehani¢koga zgloba mogu se
vrlo lako zamijeniti. Takoder se moZe individualno
namjestiti sagitalni nagib kondilne staze. Prijenos
obraznim lukom za brzu montazu (Quick-Mount Fa-

ce-Bow) uobicajen je postupak. Razvijen je i pripa-
dajuci luk odgovarajuceg tipa. Na gornjemu nosa-
¢u modela postoji 1 orbitalni element koji predstav-
lja tocku orbitale, pa je moguce upotrijebiti obrazne
lukove koji ne rabe nasion vodi¢. Skinu li se kon-
dilna kucista i namjeste bazdareni §iljci, moguce je
upotrijebiti kinematske obrazne lukove. Incizalni ta-
njurié takoder je izraden iz plastike i moguce ga je
modificirati akrilatom te postici individualno pred-
nje vodenje. Montazne plocice takoder su izradene
iz iste vrste plastike kao i ostali plasti¢ni dijelovi ar-
tikulatora, a pri¢vr§cuju se na nosace velikim vijci-
ma (14).

Artikulator SAM - 2

Godine 1983. predstavljen je nov tip artikulato-
ra SAM - 2. Incizalni tanjuri¢ premjesten je na gor-
nji nosa¢ modela i predstavlja tocku orbitale, tj. sluZi
kao orbitalni segment za prijenos osno-orbitalne rav-
nine u artikulator. Takoder je razvijen incizalni tan-
juri¢ s promjenjivim nagibom. Artikulator dolazi na
trziste s tri para kondilnih vodilica. Sagitalni nagib
i dalje se namjesta vijcima smjeStenim na straZnjoj
strani artikulatora, ali kondilne vodilice imaju razli-
¢ite radijuse zakrivljenosti. Visina artikulatorskoga
prostora ostala je jednaka artikulatoru SAM i izno-
si 90 mm. Mogucnost upotrebe obraznih lukova ta-
koder je ostala jednaka. Dijelovi artikulatora i dalje
se izraduju iz plastike pa ih je moguce i individual-
no prilagoditi ubrusavanjem ili nano$enjem akrila-
ta (15).

Tijekom vremena razvijen je dodatni pribor za
SAM artikulatore: MPI instrument, montazni stoli-
¢i, magnetna postolja za zagriZajnu vilicu, kalupi za
izradu razdvojenog montaznog postolja, itd.

Artikulator SAM -2P

Sljedeca modifikacija artikulatora odnosila se na
visinu artikulatorskoga prostora. Razvojem razlici-
tih sustava za izradu modela s razdvojenim batalj-
cima pojavio se problem smjeStaja voluminoznih
modela u artikulator SAM-2. No za 15 mm pove-
¢anim artikultorskim prostorom, tj. produZenim stu-
pic¢ima koji nose kondilne kugle, taj je nedostatak
uklonjen. Takoder su razvijena tri tipa Benettovih
vodilica, s ukomponiranim razli¢itim iznosima Ben-
netove kretnje (ISS), te tri tipa kondilnih kucista s
trima razli¢itim iznosima zakrivljenosti sagitalne
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kondilne staze. Artikulator s povec¢anim prostorom
nazvan je SAM -2P. Mogucnosti uporabe raznih ti-
pova obraznih lukova jednake su modelima koji su
mu prethodili. Mehanicke globne jamice te incizal-
ni tanjuric i montazZne plocice i dalje su izradene iz
tvrde plastike. MPI instument, montazni stolic i osta-
li pribor iz modela SAM -2 moguce je upotrijebiti
s ovim artikulatorom (16). (Slika 1).

Slika 1.

Najjednostavnija orijentacija modela u artikula-
torski prostor jest jednostavno umetanje modela u
registriranom odnosu, a primjenjujemo je za oklu-
datore. Moguca je i u ovome tipu artikulatora. Osim
odnosa gornjeg i donjega zubnog luka odredenog re-
gistratom ne postoji spoznaja o odnosima zubnih lu-
kova prema zglobu, odnosno elementima straznje-
ga vodenja. Upotreba artikulatora umjesto okluda-
tora smanjit ¢e pogrjeske, ali putanje kvrZica i smje-
rovi fisura i grebena generirani u artikulatoru nakon
ovakve prostorne orijentacije pokazivat ée vrlo ve-
like pomake prirodnim odnosima.

Pri dijagnostickim postupcima i orijentiranju stu-
dijskih modela u artikulatoru SAM -2P prosjec¢na
orijentacija obraznim lukom za brzu montazu pot-
puno ¢e zadovoljiti. Okluzijska odstupanja ¢e posto-
jati, ali nece imati veliko klinicko znac¢enje. Mogu-

¢i prerani dodiri u centriénom odnosu i kliznim kret-
njama mogu se dovoljno to¢no registrirati pod uv-
jetom da je centri¢ni registrat korektno izraden.
Meksimalna okluzijska pogrjeska bit e 0,21 mm,
a ocekivati je mnogo manja odstupanja (17).

Pri izradi fiksnoprotetskog nadomjestka unutar
jednog kvadranta, pri sa¢uvanim normalnim oklu-
zijskim odnosima, u pacijenata bez znakova disfun-
kcije, odnosno bez potrebe za korekcijom okluzije,
moguce je izraditi rad u ovom artikulatoru bez in-
dividualnog odredivanja kinematske osi. Nadomje-
stak se zapravo izraduje u habitualnim okluzijskim
odnosima pa prijenos obraznim lukom za brzu mon-
tazu potpuno zadovoljava, pogotovo ako se progra-
miranje elemenata kondilnoga vodenja ucini s po-
mocu postojecéih okluzijskih odnosa. Prosje¢na ori-
jentacija s pomocu Bonwillova trokuta bolja je od
“okludatorskog orijentiranja”, ali e odstupanja u
okluzijskoj morfologiji biti velika i ubrusavanje u
ustima opseZno. Vrlo sli¢ni rezultati postici ce se ori-
jentacijom s pomocu “Pokazivaca okluzijske ravni-
ne - fundamentne vage ili Scheidtove vage”. Pri upo-
rabi fundamentne vage postoji indikator mediosagi-
talne ravnine pa je odljev simetri¢no orijentiran. Za-
jednicko svim prosje¢nim orijentiranjima jest §to se
zanemaruje ¢injenica da okluzijska ravnina nije vo-
doravna na pacijentu, a nije ni usporedna s bilo ko-
jom referentnom ravninom. Takoder se zanemaruju
individualna odstupanja od “norme”, tj. razlike u ve-
licini glave, odnosno Bonwillova trokuta, Balkwil-
lova kuta i mogude asimetrije glave. Uskladivati
okluzijske odnose u ustima bit e naravno nuzno,
osobito pri kliznim kretnjama, ali ce utro§ak vreme-
na biti prihvatljiv (18).

Kod izrade fiksnoprotetskog nadomjestka koji
obuhvaca viSe od jednog kvadranta, uz sacuvane
meduceljusne i okluzijske odnose, u pacijenata bez
subjektivnih i objektivnih znakova disfunkcija, ta-
koder je moguce primijeniti obrazni luk za brzu
montazu. Orijentaciju modela ovim tipom obrazno-
ga luka poZeljno je upotpuniti individualnim progra-
miranjem elementata kondilnoga vodenja vostanim
registratima. Artikulator SAM -2P moguce je na za-
dovoljavajuci nacin individualizirati izborom kon-
dilnih kudista i Benettovih vodilica, a u slu¢aju po-
trebe i njihovim ubruSavanjem. Prosje¢na orijenta-
cija s pomocu Bonwillova trokuta prouzrocit ce
mnogo veca odstupanja i korekcije okluzije ubrusa-
vanjem u ustima zahtijevat ¢e mnogo vremena.
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Kod fiksnoprotetskih radova iz oralno-rehabili-
tacijske kazuistike potreban je to¢niji prijenos pro-
stornih odnosa s pacijenta u artikulator. Kao rjeSe-
nje namece se kinematsko odredivanje terminalne
Sarnirske osi, te upotreba kinematskog obraznoge/l lu-
ka uz individualiziranje prednje referentne tocke, tj.
upotreba “estetske horizontale”. Premda je okluzij-
sku pogrjesku od 0,25 mm, koja ¢e nastati bez upo-
trebe individualnih toc¢aka, gotovo nemoguce osje-
titi, takva pogrjeska moZe prouzroditi pulpitis ili pe-
riodontalnu bolest. Naravno da su moguce poslje-
dice i u udaljenim dijelovima stomatognatskoga su-
stava. Kod vec unaprijed oStecenoga i senzibilizira-
noga sustava potreban je krajnji oprez i maksimal-
na to¢nost tijekom terapije, jer pogrjeske pogorsa-
vaju postojece stanje (19-34).

Postupak prijenosa obraznim lukom za brzu
montazu u SAM - 2P artikulator

Postupak prijenosa obraznim lukom za brzu
montazu obavlja se na sljedeci nacin:

1. Zubi se na modelu gornje celjusti premazu tan-
kim slojem vazelina, da se sprijeci lijepljenje ter-
moplasti¢ne mase za sadru.

2. Razmeksa se termoplasti¢na masa i nanese na za-
griznu vilicu na tri tocke (dvije na lateralnim di-
jelovima i jednu u podrucju inciziva). Model gor-
nje Celjusti pritisne se u mekanu termoplasti¢nu
masu, tako da simetri¢no leZi na zagriznoj vilici,
i pazljivo odvoji, pa se impresije u termoplastic-
noj masi ohlade. (Slika 2).

Slika 2.

3. Svi se vijci obraznoga luka otpuste tako da se
obraznim lukom moZe lagano baratati. Olive
obraznog luka postave se u vanjske slu§ne hod-
nike pacijenta (najjednostavnije je zamoliti paci-
jenta da to sam ucini). Olive moraju to¢no i mir-
no leZati u vanjskom slu§nom hodniku. Vijak koji
sprjecava Sirenje obraznoga luka pritegne se. Na-
sion vodi¢ (glabelarni vodic¢) se pri¢vrsti na obra-
zni luk i postavi u podruc¢ju nasiona, te se osigu-
ra od pomicanja vijkom. Pomi¢nost obraznoga lu-
ka se provjeri (pomi¢nost mora biti vrlo mala).
(Slika 3).

Slika 3.

4. Zagriznu vilicu postavi se na pacijentove zube,
sluZeci se impresijama u termoplasti¢noj masi.
Svitke stani¢evine umetne se izmedu zagrizne vi-
lice 1 donjih zuba u podruc¢ju premolara i zatrazi
se da pacijent zagrize u svitke. Vilica mora biti
nepomicna u tome polozaju. (Slika 4).

Slika 4.
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5. Vijke za povezivanje s obraznim lukom postavi
se na zagriznu vilicu, §to je moguce bliZe ustima.
Pri postavljanju vijaka mora se paziti da ne na-
stane napetost - torzija na zagriznoj vilici. Vijci
za povezivanje zatim se stegnu pazeci da se ne
stvori napetost - torzija. Postav obraznoga luka
provjeri se otvaranjem pacijentovih usta. Pri to-
me ne smije postojati razmak izmedu impresija
u termoplasti¢noj masi i zuba. (Slika 5).

Slika 6.

Slika 7.

3. Magnetsko postolje postavi se na montazni stoli¢
tako da osigurava zagriznu vilicu od pomicanja.
Umjesto magnetskoga postolja moZe se upotrije-

Slika 5. biti plasti¢ni SAM blok na koji se nanese brzove-

zujuca sadra i postavi pod zagriznu vilicu tako da

6. Otpusti se vijak koji fiksira nosion vodic i vijak sadra podupire bo¢ne dijelove vilice. Gornji odljev

koji sprjecava otvaranje obraznoga luka, a obra- mora stajati u impresijama na termoplasti¢énoj masi
zni se luk otvori i skine s pacijenta. za vrijeme vezanja sadre. (Slika 8).

Orijentiranje odljeva u artikulator SAM - 2P

1. Na gornji nosa¢ odljeva pri¢vrstiti se montazna
plocica. Sagitalni nagib kondilne staze artikula-
tora namjesti se na 30 stupnjeva, a incizalni kol-
¢i¢ artikulatora na polozaj 0.

2. Obrazni luk sa zagriznom vilicom pri¢vrsti se na
gornji nosa¢ modela artikulatora i vijak koji sprje-
¢ava otvaranje obraznog luka se stegne. Obrazni
luk i gornji dio artikulatora postavi se u monta-

Zni stoli¢, a vijci montaznoga stolica se stegnu. B e

(Slike 6 1 7). Slika 8.
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4, Zatvori se artikulator i provjeri da odljev ne sprje-
¢ava zatvaranje gornjega dijela artikulatora. Gor-
nja povrsina odljeva se navlazi (ne zubi).

5. Brzovezujuca sadra se zamijesa i nanese na mon-
taznu plocicu artikulatora i gornju povr§inu mo-
dela, te se artikulator zatvori bez pritiska.

6. Gornji se dio artikulatora optereti s priblizno 0,2
kg mase i priceka vezanje sadre. Nakon vezanja
sadre vijci montaznoga stolica se otpuste i skine
se obrazni luk s gornjega nosaca odljeva artiku-
latora. Gornji se nosa¢ odljeva artikulatora postavi
u montazni stoli¢ u poloZaju za pridruzivanje do-
njega modela.

7. Montazna se plocica pri¢vrsti na donji nosa¢ mo-
dela artikulatora. Donji dio artikulatora postavi se
u gornji. Kondilne kugle artikulatora moraju bez
pomicanja prilijegati uz mehani¢ku zglobnu jami-
cu. Vijke za centri¢no zaklju€ivanje artikulatora
mora se pritegnuti. Artikulator se otvara, okluzij-
ski registrat (centri¢ni ili habitualni) postavlja na
gornji model. Ako se upotrijebi registrat koji po-
vedava intermaksilarni razmak,-incizalni kolc¢ié
mora se produZiti za debljinu registrata. Donji
model s navlaZzenom donjom stranom (ne zubima)
postavlja se na okluzijski registrat i provjeri ne-
smetano zatvaranje artikulatora.

8. Zamijesa se brzovezujuca sadra i ponovi postu-
pak kao s gornjim odljevom. Posto se sadra ve-
Ze, artikulator se izvadi iz montaZnoga stolica i
ukloni se okluzijski registrat. Po potrebi se bolje
prilagodi duljina incizalnog kol¢ica artikulatora.

9. Postupak orijentiranja provjeri se otvaranjem ra-
zdvojenoga montaznog postolja (split-cast).
Dijagnostic¢ka i terapijska orijentacija odljeva u

artikulatorskom se prostoru razlikuju. Dijagnosti¢-

ka orijentacija radi se u poloZaju centri¢ne relacije,

a terapijska se izvodi u maksimalnoj interkuspida-

ciji ako u tijeku terapije nisu indicirani zahvati koji

mijenjaju postojecu okluziju.

Zakljucak

Ispravljanje okluzijskih pogrjeSaka ubrusavanjem
u ustima dugotrajan je i mukotrpan posao, pa izra-
da nadomjestaka u Sarnirskim artikulatorima koji
svojim konstrukcijskim pogrjeﬁkahla/ mogu prouzro-
¢iti veca odstupanja od Zeljenog okluzijskog reljefa

gubi smisao, pogotovo u vecih fiksnoprotetskih ra-
dova.

Upotreba SAM - 2P artikulatora i obraznoga lu-
ka za brzu montaZu potpuno zadovoljava u svakod-
nevnom radu, ¢ak i bez izmjenjivih elemenata ili in-
dividualnih modifikacija instrumenta. Okluzijska od-
stupanja i pogrjeske u smje$taju grebena, kvrzica i
fisura moguce je ispraviti pazljivim ubruSavanjem
u ustima, $to nece zahtijevati previ§e vremena.

Sve zahtjevne rehabilitacijske postupke takoder
je moguce izraditi u ovoj vrsti instrumenta, ali uz
najvece moguce individualiziranje i paZljiv pristup
svakom slucaju.

Bez obzira na tip ili vrstu artikulatora uvijek po-
stoji maleno odstupanje u tijeku i smjeru kretnje, jer
su artikulatori, ma kako precizni, samo mehanicki
simulatori bez mogucnosti individualnog posti-
vanja neuromuskularnih veza pa se pri radu s njima
treba drZati mementa Carla O. Bouchera koji je sa-
Zeo razmi$ljanje o artikulatorima u recenicu: “Ako
stomatolog razumije artikulatore i njihove nedostat-
ke, moZe izbjeci njihove ukomponirane neto¢nosti‘
(35).
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Application of the SAM-2P
Articulator in Fixed
Prosthodontics

Summary

The paper describes the group of SAM articulators, types and their
changes during time. It also exposes the main problems in working with
the SAM-2P articulator and explores the possibility of its application
in fixed prosthodontics. The procedure of the Quick-Mount Face-Bow
transfer, and orientation of the upper and lower casts in the articula-
tors have also been briefly described. The conclusion may read as fol-
lows: The correection of occlusal errors on crowns and bridges, by grin-
ding and adjusting in dental surgeries, is a longlasting procedure. Pro-
sthodontic appliances made in the hinge axis instruments or occluda-
tors, which by their incorporated construction errors may cause lar-
ger deviations from the desired occluding surfaces, become pointless,
particularly in most fixed bridge constructions.

Use of the SAM-2P articulators and Quick-Mount Face-Bow tran-
sfer completely meets daily practice requirements, even without the ap-
plication of replaceable elements or individual instrument modificati-
ons. Occlusal discrepancies and errors in the position of ridge, tips of
cusps and fissures can easily be corrected by careful grindings in den-
tal surgeries, which would not be too time consuming. It is also possi-
ble to make all complicated rehabilitation procedures in this instrument,
but with maximum individualization and with a special approach to
every single case.

Key words: articulators, application, fixed prosthodontics
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Introduction

In most prosthodontic patients it is necessary to
reconstruct the occlusal plane with individual mor-
phological characteristics during the prosthetic the-
rapy. Neglecting these facts may lead to iatrogenic
interferences, which in turn may cause disfunction
(1,2,3,4). Articulators, mechanical devices, are in-
dispensible in diagnostic and therapeutic procedu-
res and may be defined in different ways.

One of the acceptable definitions is that articu-
lators are mechanical devices consisting of an up-
per and lower part carrying the plaster jaw casts:
mechanical joints simulating mandibular movemen-
ts; an incisal pin, holding the vertical dimension, and
an incisal table which together with the incisal pin
simulates anterior guidance (5,6,7).

The purpose of the work in an articulator is to
simulate the patient’s temporomandibular joints,
chewing muscles, ligaments, upper and lower teeth
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and neuromuscular mechanism determining mandi-
bular movements (8). In this way, the intermaxillar
relations are reproduced in a centric relation and in
maximum intercuspation and in all mandibular mo-
vements aiming to study of occlusion of natural te-
eth, for diagnosing disfunctions, and for planning
and manufacture of all types of prosthodontic ap-
pliances (9).

The simplest classification of articulators is ac-
cording to the construction of mechanical joints of
the articulators. With the ARCON type of articula-
tor, a condylar sphere of the mechanical joint is si-
ted on the lower part of the articulator, whereas con-
dylar guides are on the upper part. The name has
its origin form Bergstrom who called his articula-
tor, introduced in 1950, ARCON. The name AR-
CON is derived from the words ARticulator and
CONdyle (10). Bergstrom’s articulator was not the
first arcon instrument, but this name was used for
the first time. The condilar or NON-ARCON arti-
culators have a reversed arrangement of joint parts,
condyle spheres are on the upper part of the articu-
lators and guiding elements, i.e. a mechanical fossa
is on the lower part.

The ARCON type reproduces movements theo-
retically more precisely due to the permanent rela-
tion of the occlusal plane and sagittal condilar path,
irrespective of the position of the upper part of the
articulator (11). Errors that may appear due to the
construction of the mechanical joint on NON-AR-
CON articulators are negligible in daily practice
(12,13).

For daily clinical practice, much more appropri-
ate is the classification of articulators regarding the
adjustment possibilities into: small hinge-axis arti-
culators (occludators), average articulators, semi-
adjustable or completely adjustable articulators.

SAM articulator

The first articulator from the SAM group was in-
troduced in 1972. It was a semi-adjustable arcon
type instrument. Its components are: upper part with
a housing of condyle guides and with an incisal pin,
lower part with condyle spheres and with an incisal
table.

Condyle housing are made of hard plastic, which
has been more or less retained on other models of

the SAM articulators. An insert for the adjustment
of Benett’s elements into a condyle guidance was
also made of hard plastic. Plastic parts, Benett’s gu-

~ ides and guides for sagittal condylar paths, permit

individual grinding of the direction and curvature of
the movements.

All elements of the mechanical joints may be ea-
sily replaced. Sagittal inclination of the condyle path
can also be stepless adjusted in degrees. Transfer
with a Face-Bow is a common procedure; an apper-
taining Quick-Mount Face-Bow has been developed.
On the upper part of the articulator, there is also an
orbital element representing the point orbitale. Thus,
it is possible to use face-bows without the nasion gu-
ide. By the removal of condyle housings and by the
insertion of calibrated pins, it is possible to use ci-
nematic face-bows. An incisal plate is also made of
plastics and it is possible to modify it with resin in
order to achieve individual incisal guidance.

The mounting plates were also manufactured
from the same type of plastic as other plastic parts
of the articulator and are fixed to the supports by
large bolts (14).

SAM-2 articulator

In 1983, a new type of SAM articulator was in-
troduced. The incisal plate was moved onto the up-
per part of the articulator and it represents the point
orbitale, i.e. it serves as an orbital segment for the
transfer of the axis-orbital plane into the articulator.
An incisal plate with adjustable inclination has also
been developed. The articulator in provided with
three pairs of condylar guides. The sagittal inclina-
tion can be adjusted by the screws located at the
back of the articulator, but the condylar guides ha-
ve a different curvature of path. The height of the
articulator space is the same, i.e. 90 mm. The po-
ssibilities of using different face-bows is also the sa-
me. As some articulator components are still manu-
factured of plastic, it is possible to modify them by
grinding or deposition of resin (15). Additional ac-
cessories have been developed for the SAM articu-
lator: MPI instrument, Mounting table, magnetic
supports for the biting fork, split-cast formers etc.

SAM-2P articulator

The next modification of the articulator was re-
lated to the height of the articulator space. With the
development of different working cast systems, the
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problem appeared of how to place the voluminous
casts into an SAM-2 articulator. By increasing the
articulator space by 15 mm and by prolongation of
pillars bearing condyle spheres, such a disadvanta-
ge has been diminished. Three types of Benett gu-
ides have also been developed, with integrated dif-
ferent amounts of Benett’s movement (ISS), as well
as three types of condyle housings with different
curvatures of the sagittal condyle path. The articu-
lator with increased space was called SAM-2P. The
possibilities of using different types of face-bows re-
mains the same as with the previous models. Mec-
hanical joint cavities, incisal table, and mounting
plates are still made of hard plastic. With this type
usage of the MPI instrument, mounting table and ot-
her accessories from the SAM-2 model is possible
(16). (Figure 1).

The simplest orientation of casts into an articu-
lator space is simply to insert the cast into the regi-
stered relationships, as used by occludators. It is po-
ssible to orientate the cast in such a way in this type
of articulator. Apart from the relation of the upper
and lower dental arch, determined by the wax bite,
there is no cognition on the relations between the
teeth and TM joints, or the element of the posterior
guidance.

The usage of an articulator instead of an occlu-
dator reduces the errors, but the paths of cusp tips
and direction of fissures and ledges generated in an
articulator after such spatial orientation will indica-
te remarkably large shifts in comparison to the na-
tural relationships.

In diagnostic procedures and orientation of study
casts in an articulator SAM-2P, the average orien-
tation by the Quick-Mount Face-Bow will comple-
tely meet the requirements. Occlusal discrepancies
will exist but without major clinical significance. Po-
ssibilities of inteference in the centric relation and
in sliding movements may be registered precisely
enough, provided that the centric registration has be-
en carried out correctly. The maximum occlusal er-
ror will be 0.21 mm, although, generally much smal-
ler deviations may be expected (17).

During crown and bridge therapy within one qu-
adrant, with maintained normal occlusal relation-
ships, in patients without any symptoms of disfun-
ction, namely without the need for any correction
of occlusion, it is possible to produce correct occlu-
sal contacts in this articulator, without kinematic de-

termination of hinge axis. Crowns and bridges are
made in the habitual occlusal relationships, so the
Quick-Mount Face-Bow procedure is satisfactory.
Particularly, if the sagittal condylar guidance and
Benett’s elements of movements are determined by
means of the existing occlusal relations.The appro-
Ximate orientation by means of the average measu-
rements of Bonwill’s triangle is better than the “oc-
cludator orientation”. However, errors in occlusal
morphology will be considerable, with a great amo-
unt of correction during the try-in procedure. Simi-
lar results will be achieved by orientation using the
occlusal plate, or Scheidt’s scale.

In application of the occlusal plate, there is an
indicator of the mediosagittal plane, so that the cast
is symmetrically oriented. Common to all average
orientations is neglection of the fact that the occlu-
sal plane is neither horizontal on the patient, nor pa-
rallel to any referent plane. Also, individual devia-
tions from the “standard” are neglected, i.e. diffe-
rences in the head size or in the size of Bonwill’s
triangle, Balkwill’s angle and possible asymmetry
of the human head. Adjustment of occlusal relati-
ons during the try-in procedure will of course, be
necessary, especially sliding movements, but the
consumption of time will be acceptable (18).

In the long spaned bridge, with maintained in-
termaxillar and occlusal relations and patients with
no subjective or objective symptome of disfuncti-
on, the use of the Quick-Mount Face-Bow procedure
is also possible. It is desirable to supplement the ori-
entation of the casts by this type of Face-Bow, in-
dividually determining condylar guidance elements
by wax registrations. It is possible to individualize
the SAM-2P, articulator satisfactorily, by the choi-
ce of condylar housing and Benett’s guides, and if
necessary also by their grinding. An approximate
orientation by the average amounts of Bonwill’s tri-
angle will cause much larger deviations and correc-
tions of occlusion by grinding during the try-in pro-
cedure will be time consuming.

Crowns and bridges made during oral rehabili-
tation procedure, assume the necessity for more pre-
cise transfer of spatial relationships from patients in-
to the articulator. Kinemtic determination of the ter-
minal hinge axis, and use of a kinematic face-bow,
with individualization of the anterior point of refe-
rence, i.e. using the “aesthetic plane” as a referent
plane for the face-bow transfer, appears to be a so-
lution to the problem.
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Although it is almost impossible to detect occlu-
sal error of 0.25 mm, which would occur without
the usage of individual points, such error may cau-
se inflamation of the pulp or periodontal disease.
Naturally, consequences in the remote parts of the
stomatognathic system are also possible. In the al-
ready damaged and sensibilized system, utmost ca-
re and maximum precision during therapy are im-
perative, because errors may aggravate and increa-
se the symptoms of dysfunction (19,34).

Quick-Mount Face-Bow transfer to the
SAM-2P articulator

Quick-Mount Face-Bow transfer can be obtained
in the following way:

1. The teeth of upper cast are coated with a thin la-
yer of vaseline, in order to prevent sticking of the
compound to the plaster.

2. The compound should be softened and placed on-
to the biting fork in three spots (two in lateral par-
ts and one in the incisal area). The upper cast is
firmly pushed into the soft compound, lying sy-
mmetrically on the biting fork, then the cast sho-
uld be carefully taken apart, and impressions in
the compound cooled. (Figure 1).

3. All screws on the face-bow are loosened so one
can easily handle with it. The olives of the Face-
Bow are positioned in the external acoustic me-
atus of the patient (it is best to ask the patient to
do this himself). Olives must lie precisely and cal-
mly in the meatus. The screw preventing opening
of the Face-Bow must be tightenend. The nasion
guide is fixed on the horizontal part of the Face-
Bow and positioned into the nasion area, and se-
cured from movement. The mobility of the Fa-
ce-Bow should be checked (it must be very
small). (Figure 3).

4. The biting fork is placed on the patient’s teeth,
using impressions in the compound. Paper rolls
are placed between the biting fork and the lower
teeth in the premolar region and the patient is re-
quired to bite into the paper rolls. The biting fork
must be immovable in this position. (Figue 4).

5. Linking bolts for the connections with the Face-

-Bow are placed onto the biting fork, as close to
the mouth as possible. When fixing the bolts, ca-

re should be taken not to create tension or torsi-
on on the biting fork. The linking bolts are then
tightened, again taking care not to create torsi-
on. Placing of the Face-Bow is checked by ope-
ning the patient’s mouth. No gap should occur
betweeen impressions in the compound and the
teeth.(Figure 5).

. The bolt fixing the nasion guide and the screw

preventing the opening of the Face-Bow, are lo-
osened, and the Face is opened and removed.

Orientation of casts in SAM-2P articulator

. A mounting plate is fixed on the upper part of the

articulator. The sagittal inclination of the condyle
paths are adjusted to 30 degrees, and the incisal
pin of the articulator into position 0.

. The upper part of the articulator is fixed in the

Face-Bow with biting fork. The screw preventing
the opening of the Face-Bow is tightened: then
the Face-Bow with the upper part of the articula-
tor are placed into mounting table and screws of
the mounting table are tightened.(Figures 6 and
7).

. A magnetic support in placed under the biting

fork in the mounting table, in order to secure the
biting fork from any movement. In place of the
magnetic support, a plastic SAM block may be
used. A small amount of quick setting plaster is
deposited on the SAM block and placed under the
biting fork so that the plaster supports the lateral
parts of the fork. The upper cast must stand in the
impressions in the compound on the biting fork
during the setting of the plaster.(Figure 8).

. The upper part of the articulator is closed and sho-

uld be cheked to see if the cast prevents closing
of the articulator, or not. The upper cast surface
must be wet (not teeth).

. The quick setting plaster should be mixed and de-

posited on the mounting plate of the articulator
and on the upper surface of the cast, and the ar-
ticulator is then closed without any pressure.

. The upper part of the articulator must be weig-

hted with approximately 0.2 kg and the plaster
should be allowed to set. After setting of plaster,
the screws of the mounting table are loosened and
the face bow is removed from the upper part of
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