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Sazetak

Gubitak zuba moze uzrokovati gubitak pacijentove okluzijske, zvacne, estetske, fizionomske, fo-

Zaprimljen: 8. sije¢nja 2015.
Prihvacen: 5. oZujka 2015.

netske i psihosocijalne funkcije. NajceS¢a metoda terapije potpuno bezubih pacijenata i onih s

malim brojem preostalih zuba su potpune ili pokrovne proteze. Jedan od najvaznijih klinickih i la-
boratorijskih postupaka u njihovoj izradi jest izrada funkcijskog otiska. Svrha ovog rada je pri-
kazati postupke uzimanja funkcijskih otisaka u izradi potpunih i pokrovnih proteza koristenjem
standardnih tehnika i materijala. To¢an funkcijski otisak, zajedno s ostalim pravilno provedenim
klinickim i laboratorijskim postupcima, osigurava dobru retenciju i stabilizaciju proteze, sto je

preduvjet da se pacijentu vrate izgubljene funkcije.
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Uvod

Posljedice gubitka zuba mogu biti mnogobrojne i nepo-
vratne. S anatomskog gledista, osim gubitka zuba i promje-
na polozaja preostalih, nastaje resorpcija alveolarnih grebena
gornje i donje Celjusti te promjena na mekim tkivima u obli-
ku smanjenja povrine pri¢vrstne gingive i pove¢anja povr-
sine pomicne sluznice. S funkcijskog gledista, pojavljuje se
poremecaj u okluziji, govoru i izgledu pacijenta, $to moze
uzrokovati psihosocijalnu dekompenzaciju. Terapija potpu-
no bezubih pacijenata ili onih s malim brojem preostalih zu-
ba najées¢e se provodi potpunim ili pokrovnim protezama
kojima se nadomjestaju izgubljeni zubi i alveolarni greben.
Uz adhezivno djelovanje sline, proteze trebaju toc¢no prianja-
ti uz povrsinu sluznice leZista proteze i biti uskladene s okol-
nim zva¢nim misi¢ima i misi¢ima lica, kako bi imale dobru
retenciju i stabilizaciju (1 - 5).

Bez obzira na sve bolju edukaciju o oralnom zdravlju i
preventivnim mjerama, viSestrukim povecanjem udjela oso-
ba starije zivotne dobi u opéoj populaciji, a time i pacijenata
s malim brojem preostalih zuba te bezubih, javlja se i poveca-
na potreba za lije¢enjem potpunim i pokrovnim protezama.
Cilj takve terapije je omoguiti vracanje pacijentove okluzij-
ske, Zvacne, estetske, fizionomske, fonetske i psihosocijalne

Introduction

Consequences of tooth loss can be manifold and irrevers-
ible. From an anatomical viewpoint, apart from tooth loss
and changes in the position of the remaining teeth, it comes
to alveolar ridge resorption of the upper and lower jaw and
changes of soft tissues, which are manifested in a reduction
of the attached gingival surface and an increase of displace-
able mucosal surface. From a functional viewpoint, it comes
to occlusal and speech disorders in patients, as well as chang-
es of their appearance, which may result in psychosocial de-
compensation. Treatment of completely edentulous patients
or patients with a small number of remaining teeth is most
often carried out with complete dentures or overdentures,
which replace the lost teeth and the alveolar ridge. With the
help of adhesive effect of saliva, dentures should accurately fit
to the mucosal surface of the denture-bearing area and be ad-
justed to the surrounding masticatory and facial muscles, in
order to achieve good retention and stability (1-5).

Despite the progress in education on oral health and pre-
ventive measures, due to a rising share of elderly people in
the general population, and thereby of patients with a small
number of remaining teeth and edentulous patients, there
is an increased need for complete denture and overdenture
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funkcije. Bududi da vise od 10 posto pacijenata ne nosi svo-
je potpune proteze, vaznu ulogu u retenciji i stabilizaciji pro-
teze imaju preostali zubi koji sluze kao nosali retencijskih
pri¢vrstaka (konusne i teleskopske krune, kuglasti pricvrstci,
precke, lokatori) (5 - 8).

Vracanje svih pacijentovih funkcija moguce je jedino pra-
vilnim i preciznim izvodenjem svih klinickih i laboratorijskih
postupaka, od kojih je jedan od klju¢nih uzimanje funkcij-
skog otiska (5, 9 —11). Funkcijski otisak prikazuje veli¢inu i
oblik lezista proteze, registrira rezilijenciju sluznice te obli-
kuje funkcijski rub buduce proteze. Omoguéuje individual-
no prianjanje baze buduée proteze uz leziste, uz ravnomjerno
prenosenje zva¢nog tlaka na potporna tkiva te prosirenje ba-
ze proteze do pomicne, a u funkciji do nepomic¢ne sluznice.
Time se postize ventilni u¢inak te dobra retencija i stabiliza-
cija proteze (1, 5, 8, 12). Kod pokrovnih proteza funkcijskim
otiskom jo$ se fiksiraju odnosi izmedu retencijskih pricvrsta-
ka na preostalim zubima ili implantatima, pa se naziva i fik-
sacijski funkcijski otisak (5, 11 - 19).

Svrha ovog rada je dati pregled postupaka uzimanja funk-
cijskih otisaka u izradi potpunih i pokrovnih proteza, kori-
stenjem standardnih tehnika i materijala.

Materijali za otiske

U literaturi su opisane mnogobrojne razlicite tehnike
uzimanja anatomskih i funkcijskih otisaka te razlicite vrste
materijala za otiske — od dentalnih sadri, cink-oksid eugenol
pasta i termoplasti¢nih materijala do reverzibilnih hidroko-
loida i elastomera (20 — 24).

Analiza vrsta materijala kojima se naj¢esée koristimo za
otiskivanje u izradi potpunih i pokrovnih proteza pokazu-
je da se reverzibilni hidrokoloidi i alginati (Image Dust Free,
Dux Dental, Njemacka) najées¢e upotrebljavaju za uzimanje
prvog ili anatomskog otiska; termoplasticnim materijalima
najnovije generacije u obliku Stapi¢a (Bite Compound, GC,
Japan) koristimo se za oblikovanje funkcijskog ruba; alumi-
nijski vosak (Alminax, Whip Mix, SAD) odabire se za pod-
laganje A-linije, a cink-oksid eugenol paste (Luralite, Kerr,
Njemacka) i vise vrsta elastomera/kondenzacijskih siliko-
na (Coltex Extra Fine, Coltene, Svicarska), vinilpolisiloksa-
na (Dimension ili Express, 3M ESPE, Njemacka) i poliete-
ra (Impregum Soft, 3M ESPE, Njemacka) upotrebljavaju se
za uzimanje funkcijskog, odnosno fiksacijskog otiska (5, 12,
18 -22).

Tehnike uzimanja funkcijskih otisaka

U izradi potpunih i pokrovnih proteza otiscima se prika-
zuju tvrde i meke strukture lezista bududih proteza, njihova
bioloska i fizikalna svojstva te odnos nepomicne i pomicne
sluznice, kako bi se ostvario $to bolji ventilni uc¢inak. U pre-
gledu vrsta i tehnika uzimanja otisaka u literaturi se razlikuju
tehnike s otvorenim i zatvorenim ustima, tehnike bez priti-
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treatment. The objective of complete denture and overden-
ture treatment is to enable recovery of occlusal, masticatory,
esthetic, physiognomic, phonetic and psychosocial functions
of patients. Since more than 10% of patients do not wear
their complete dentures, the remaining teeth have an impor-
tant role for denture retention and stability. They are used as
abutment teeth for retention elements (conical and telescop-
ic crowns, ball attachments, bars, locators) (5-8).

Recovery of patients’ functions is possible only by regular
and accurate performing of all clinical and laboratory proce-
dures, one of the most important being functional impres-
sion taking (5, 9-11). Functional impression shows the size
and shape of the denture-bearing area, registers mucosal re-
siliency and forms functional margins of a future denture. It
enables individual fit of a future denture base in the denture-
bearing area, with uniform transfer of masticatory pressure
to supportive tissues and widening of the denture base up
to displaceable mucosa, i.e. nondisplaceable mucosa when
in function. This creates a valve effect and good denture re-
tention and stability (1, 5, 8, 12). Functional impression for
overdentures also determines relationships between retention
attachments on the remaining teeth or implants, and there-
fore it is called fixation functional impression (5, 11-19).

The objective of this paper was to provide a review of
procedures of functional impression taking in fabrication
of complete dentures and overdentures, using standardized
techniques and materials.

Impression materials

The literature reports about many different techniques
of anatomical and functional impressions, as well as about
different types of impression materials — from dental stones,
zinc oxide eugenol pastes and thermoplastic materials to re-
versible hydrocolloids and elastomers (20 - 24).

The analysis of the type of materials that are most often
used for impression taking in fabrication of complete den-
tures and overdentures indicates that reversible hydrocolloids
and alginates (Image Dust Free, Dux Dental, Germany) are
commonly used for taking the first or anatomical impres-
sion; thermoplastic materials of the latest generation in the
form of sticks (Bite Compound, GC, Japan) are used for
formation of functional margins; aluminum wax (Alminax,
Whip Mix, USA) is used for relining of the vibrating line and
zinc oxide eugenol pastes (Luralite, Kerr, Germany) and sev-
eral types of elastomers, condensation silicones (Coltex Extra
Fine, Coltene, Switzerland), vinyl polysiloxane (Dimension
or Express, 3M ESPE, Germany) and polyethers (Impregum
Soft, 3M ESPE, Germany), are used for taking functional,
i.e. fixation impression (5, 12, 18 - 22).

Techniques of functional impression taking

In fabrication of complete dentures and overdentures, im-
pressions show hard and soft structures of the denture-bearing
area, their biological and physical properties and the relation-
ship between displaceable and non-displaceable mucosa for
the purpose of achieving the best possible valve effect. With
respect to the types and techniques of impression taking, in
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ska te tehnike sa selektivnim pritiskom terapeuta, mukosta-
ticke i mukodinamicke tehnike te tehnike s aktivnim (paci-
jent) i pasivnim (terapeut) funkcijskim kretnjama. Takoder
su opisane tehnike uzimanja funkcijskih otisaka s istodob-
nim odredivanjem meduceljusnih odnosa (20 — 35).

Za uzimanje samo anatomskog otiska danas se najcesée
primjenjuje tehnika mukostatickog otiska uz otvorena usta
pacijenta i bez pritiska. Tehnikom uzimanja mukodinami¢-
kog otiska, uz otvorena usta pacijenta i selektivni pritisak
terapeuta te aktivno izvodenje funkcijskih kretnji pacijen-
ta, uglavnom se koristimo za uzimanje funkcijskih otisaka.
Otvorena usta omogucuju terapeutu drzanje individualne
zlice s otisnim materijalom na leZiStu proteze i kontrolu pri-
tiska pri uzimanju otiska. Pritisak treba biti slab kod izrazito
resorbiranih alveolarnih grebena i pomi¢ne sluznice, a snaz-
nijim pritiskom koristimo se za otiskivanje A-linije. Otvore-
na usta takoder omogucuju izvodenje aktivnih kretnji paci-
jenta pri otiskivanju funkcijskih rubova. Aktivne funkcijske
kretnje za otisak gornje ¢eljusti uklju¢uju skupljanje i Sirenje
usta (labijalni i prednji bukalni ventil), pomicanje donje ¢e-
ljusti lijevo-desno (straznji bukalni ventil — $irina paratubar-
nog prostora), otvaranje usta (dorzalna granica) i izgovor slo-
va A (faringealni ventil). Aktivne funkcijske kretnje za otisak
donje ¢eljusti obuhvacaju skupljanje i $irenje usta (labijalni i
prednji bukalni ventil), otvaranje usta (straznji bukalni ventil
i dorzalna granica), gutanje sline (straznji sublingvalni ven-
til) te oblizivanje gornje usne (srednji i prednji sublingval-
ni ventil). Izvodenje pasivnih kretnji pri funkcijskom otisku
ograni¢eno je samo na slucajeve naglasavanja insercije hvati-
sta frenuluma i plika te kod pacijenata koji ne mogu repro-
ducirati aktivne kretnje (1, 5, 12).

Potpune proteze

Potpune proteze protetski su nadomjestci koji se izradu-
ju za potpuno bezube pacijente. U izradi potpunih proteza
razlikuju se dva postupka uzimanja otisaka za izradu radnog
modela (1, 5, 12):

Postupak 1 — anatomski i funkcijski otisak —
konvencionalni postupak

Anatomski ili situacijski otisak uzima se tvornickom zli-
com za bezubu ¢eljust, a kao materijal za otisak koristi se algi-
nat. Poznato je viSe tvornickih sustava zlica za otisak bezube
Celjusti, a najpoznatiji je onaj prema Gutowskom i Schreine-
makersu (12, 13).

Najprije se odabere zlica primjerene veli¢ine, najmanje
3 do 5 milimetara $ira od proteznog lezista u slucaju bezu-
be ¢eljusti. Njezin dosjed na leZiste proteze individualizira se
s pomocu drzaca mjesta izradenih iz silikona kitaste konzi-
stencije ili svjetlosnopolimerizirajuéeg akrilata, ¢ime se stva-
ra prostor izmedu Zlice i leZista proteze za materijal za otisak.
Alginat je materijal izbora za anatomski otisak jer njegova fi-
zikalna i kemijska svojstva omogucuju situacijski prikaz svih
struktura lezista proteze u mirovanju. Nakon stvrdnjavanja

Functional impressions

the literature there is a distinction between open and closed
mouth techniques, techniques without pressure, techniques
with selective pressure of the operator, mucostatic and mu-
codynamic techniques and techniques with active (patient)
and passive (operator) functional movements. Techniques of
functional impression taking with simultaneous determina-
tion of interjaw relationships are also described (20 - 35).

Today the most frequently used technique for taking
anatomical impression is mucostatic impression with open
mouth and without pressure. Mucodynamic impression
technique with open mouth of the patient and selective pres-
sure of the operator and the patient’s active performance of
functional movements is mainly used for functional impres-
sions. Open mouth enables the operator to hold the cus-
tom tray with impression material on the denture-bearing
area and to control the pressure while taking impression.
The pressure should be low in case of extensively resorbed
alveolar ridges and displaceable mucosa, and a higher pres-
sure is applied for impressions of the vibrating line. Open
mouth also ensures performance of the patient’s active move-
ments when impressing functional margins. Active function-
al movements for upper jaw impressions include mouth nar-
rowing and widening (labial and anterior buccal valve), lower
jaw movements toward left and right (posterior buccal valve
— width of paratuberal space), mouth opening (dorsal bor-
der) and pronunciation of the letter A (pharyngeal valve).
Active functional movements for lower jaw impressions in-
clude mouth narrowing and widening (labial and anterior
buccal valve), mouth opening (posterior buccal valve and
dorsal border), saliva swallowing (posterior sublingual valve)
and licking the upper lip (medial and anterior sublingual
valve). Performance of passive movements during functional
impression taking is limited only to cases of recording frenu-
lum and plica insertion and patients who are not able to per-
form active movements (1, 5, 12).

Complete dentures

Complete dentures are prosthetic replacements fabricat-
ed for completely edentulous patients. There are two impres-
sion taking procedures for the purpose of fabrication of mas-
ter cast for complete dentures (1, 5, 12):

Procedure 1 — Anatomical and functional

impression - conventional procedure

Anatomical or situational impression is taken with a
stock tray for edentulous jaws and with alginate as impres-
sion material. There are many known systems of stock im-
pression trays for edentulous jaws, among which the most
popular is the system according to Gutowski and Schreine-
makers (12, 13).

Firstly, the proper size for the tray is selected, at least 3-5
mm wider than the denture-bearing area of the edentulous
jaw. Its fit to the denture-bearing area is individualized by
means of spacers made from a putty silicone or light cur-
ing acrylic resin, which create space between the tray and the
denture-bearing area for loading impression material. Algi-
nate is the impression material of choice for anatomical im-
pressions, since its physical and chemical properties enable

47



48

Krsek i sur.

alginata na otisku se ucrtava granica izmedu pomicne i nepo-
micne sluznice te se precrtava na anatomski model od meke
sadre koji sluzi za izradu individualne Zzlice. Takva individu-
alna zlica nema funkcijske rubove i seze do ucrtane granice
pomicno-nepomic¢ne sluznice te se upotrebljava za uzimanje
funkcijskog otiska.

Funkcijski otisak uzima se nakon staticke i dinamicke
provjere dosjeda individualne zlice i eventualnih korekcija.
Najprije se izrade drzadi mjesta debljine 0,5 do 1 milime-
tar od termoplasti¢nog materijala ili svjetlosnopolimerizira-
jueg akrilata na sredini alveolarnog grebena u prednjem i
straznjem podrudju. Pri izradi drzaca mjesta vazno je izbje-
gavati podru¢ja pomi¢ne sluznice kako se ne bi stvorio deku-
bitus. Sljededi korak je uzimanje otiska funkcijskih rubova s
pomocu termoplasti¢nog materijala, pri ¢emu pacijent izvodi
aktivne, a terapeut pasivne funkcijske kretnje za naglasavanje
hvatista frenuluma i plika. Nakon otisnutih funkcijskih ru-
bova individualna Zlica treba imati ventilni u¢inak. Zatim se
na cijelu povrsinu Zlice nanosi adhezivni premaz za elastome-
re (npr. Tray Adhesive, Coltene, Svicarska) koji omogucuje
besprijekorno vezanje za zlicu. Nakon susenja adheziva uzi-
ma se otisak s pomocu elastomera niske viskoznosti, pri ce-
mu se naj¢esée koristimo kondenzacijskim silikonom Coltex
Extra Fine (Coltene, Svicarska). Funkeijski otisak elastome-
rom niske viskoznosti sluzi za precizno ocrtavanje lezista pot-
pune proteze i za registraciju rezilijencije sluznice te korek-
ciju funkcijskih rubova buduée potpune proteze. Pri otisku
elastomerima pacijent izvodi aktivne kretnje. Nakon vezanja
elastomera zavr$en je postupak uzimanja funkcijskog otiska,
osim za funkcijski otisak gornje bezube Celjusti, kada se na-
nosi aluminijski vosak Sirine 5 milimetara u podrudje vibra-
cije, odnosno A-linije, kako bi se zatvorio faringealni ventil.
Zatim se u dentalnom laboratoriju izlijeva radni model od
tvrde sadre s prikazanim funkcijskim rubovima.

Postupak 2 — prvi i drugi funkcijski otisak

Nedovoljna preciznost anatomskog otiska, osobito u po-
drucju funkcijskih rubova, odnosno u podru¢ju granice iz-
medu pomicne i nepomicne sluznice, ¢esto je rezultat ne-
precizno izradene individualne zlice. Posljedice su znacajne
korekcije individualne Zlice ili nanosenje vece koli¢ine ma-
terijala za uzimanje funkcijskog otiska, $to moze uzrokovati
smanjeni ventilni u¢inak potpune proteze.

Stoga se u modernoj terapiji potpunim protezama izvo-
de dva funkcijska otiska. Prvi se uzima tvorni¢kom zlicom
za bezubu celjust. Nakon odabira pravilne veli¢ine Zlice i
izrade drzaca mjesta za otisni materijal, materijal odabira
je kondenzacijski silikon visoke viskoznosti (Sta-Seal E De-
tax, Njemacka). Njegova konzistencija i dulje stvrdnjava-
nje omogucuju terapeutu izvodenje funkcijskih kretnji tije-
kom uzimanja otiska, $to nije moguce pri koristenju alginata
u konvencionalnom postupku. Pacijent najprije izvodi ak-
tivne kretnje, a zatim terapeut izvodi pasivne kretnje. Na-
kon stvrdnjavanja silikona otisak se vadi iz usta te se po $irini
obrezuju labijalni i bukalni funkcijski rubovi koji su najée-
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situational recording of all structures of the denture-bearing
area at rest. After alginate is set, the border between displace-
able and non-displaceable mucosa is marked on the impres-
sion, and it is also marked on the anatomical cast made from
soft stone and used for fabrication of a custom tray. Such cus-
tom tray has no functional margins, but it extends up to the
marked border of displaceable and non-displaceable mucosa,
and it is used for functional impression taking,

Functional impression is made after static and dynam-
ic checking of fit of the custom tray and its possible correc-
tions. Firstly, 0.5-1 mm thick spacers made from a thermo-
plastic material or light curing acrylic resin are placed in the
middle of the alveolar ridge of both the anterior and poste-
rior area. In fabrication of spacers it is important to avoid ar-
eas of displaceable mucosa, in order to avoid consequential
decubitus. The next step is taking impression of functional
margins with a thermoplastic material, whereby the patient
performs active, and the operator passive functional move-
ments, for recording of frenulum and plica insertion. After
their impression the custom tray should have a valve effect.
Adhesive coating for elastomers is then applied to the whole
surface of the tray (e.g. Tray Adhesive, Coltene, Switzerland),
which enables perfect bonding to the tray. After the adhesive
is dried, impression is made with a low viscosity elastomer,
whereby condensation silicone Coltex Extra Fine (Coltene,
Switzerland) is most frequently used. Functional impression
with a low viscosity elastomer is used for precise marking of
the denture-bearing area, as well as for registration of muco-
sal resiliency and correction of functional margins of a fu-
ture complete denture. During elastomeric impression the
patient performs active movements. Functional impression
is finished when elastomer is set, except in case of functional
impression of the upper edentulous jaw, where an additional
5 mm wide layer of aluminum wax is applied in the area of
the vibrating line, in order to close the pharyngeal valve. The
master cast showing functional margins is poured from hard
stone in a dental laboratory.

Procedure 2 — First and second functional

impression

Insufhcient precision of anatomical impression, especial-
ly in the area of functional margins, i.e. in the border ar-
ea between displaceable and non-displaceable mucosa, often
results from an imprecisely made custom tray. The conse-
quences are necessary extensive corrections of the custom
tray or application of a larger amount of material for taking
functional impression, which can cause reduced valve effect
of complete dentures.

Therefore, in modern complete denture treatment two
functional impressions are made. The first functional impres-
sion is taken with stock tray for edentulous jaws. After select-
ing the correct size of the tray and fabrication of spacers for
impression material, the material of choice is a high viscosity
condensation silicone (Sta-Seal F, Detax, Germany). Its con-
sistency and longer setting time enable the operator to per-
form functional movements during impression taking, which
is not possible when using alginate, as in the conventional
procedure. First the patient performs active movements, and
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Figure 9 Functional fixation impression made from zinc oxide eugenol paste of low viscosity by means of open tray and cover impression

Slika 10.

Prvi funkcijski otisak od kondenzacijskog silikona visoke i niske viskoznosti uz podlozenu A-liniju

First functional impression made with condensation silicone of high and low viscosity, with relined vibrating line
Individualna Zlica s funkcijskim rubovima

Custom tray with functional margins

Drugi funkcijski otisak s drzacima mjesta i funkcijskim rubovima oblikovanim od termoplasti¢cnog materijala
Second functional impression with spacers and functional margins formed with thermoplastic material
Drugi funkcijski otisak od kondenzacijskog silikona niske viskoznosti uz podlozenu A-liniju

Second functional impression made with low viscosity condensation silicone, with relined vibrating line
Konfekcijska zlica prema Schreinemakersu za donju bezubu celjust

Stock tray according to Schreinemakers for the lower edentulous jaw

Anatomski otisak od alginata

Anatomical impression made from alginate

Otvorena individualna Zlica bez funkcijskih rubova na modelu s teleskopskim krunama

Open stock tray without functional margins on a cast with telescopic crowns

Zatvorena individualna Zlica bez funkcijskih rubova

Closed custom tray without functional margins

Funkcijski fiksacijski otisak uzet otvorenom zlicom iz cink-oksid eugenol paste niske viskoznosti te pokrovni otisak od polietera niske

viskoznosti

made with low viscosity polyether
Funkcijski fiksacijski otisak uzet zatvorenom Zlicom od polietera niske viskoznosti

Figure 10 Functional fixation impression made from low viscosity polyether by means of closed tray

Functional impressions
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$¢e prekomjerno ekstendirani zbog visoke viskoznosti kon-
denzacijskog silikona. Zatim se zamijesa i nanosi kondenza-
cijski silikon niske viskoznosti (Coltex Extra Fine, Coltene,
Svicarska) te se uzima otisak uz izvodenje pacijentovih aktiv-
nih funkcijskih kretnji. Nakon stvrdnjavanja materijala za-
vrden je prvi funkcijski otisak, osim kod otiska gornje ¢elju-
sti, kada je potrebno aluminijskim voskom podloziti A-liniju
(slika 1). Na temelju takvog prvog funkcijskog otiska izlije-
va se prvi funkcijski model od meke sadre koji sluzi za izradu
individualne 7lice, koja ve¢ ima funkcijske rubove i ventilni
ucinak na leziste proteze (slika 2). To je vazna prednost u od-
nosu prema konvencionalnom postupku jer drugi funkcijski
otisak omogucuje precizniji otisak lezista proteze i funkcij-
skih rubova, uz koristenje manje koli¢ine materijala. Pritom
pacijentu ostaje viSe vremena za izvodenje funkcijskih kretnji
pa je cjelokupni postupak uzimanja otiska bolje kontroliran.

Prije uzimanja drugoga funkcijskog otiska statickim i di-
namickim testovima provjerava se prilijeganje individualne
Zlice te se obavljaju eventualne minimalne korekcije. Zatim
se izraduje drza¢ mjesta debljine 0,5 do 1 milimetar od ter-
moplastiénog materijala ili svjetlosnopolimerizirajuéeg akri-
lata. Funkcijski rubovi oblikuju se od termoplasti¢nog mate-
rijala pod pacijentovim aktivnim kretnjama (slika 3). Zatim
se na individualnu zlicu i funkcijske rubove nanosi sloj sili-
konskog adheziva, dok se otisak leZita proteze, registracija
rezilijencije sluznice i korekcije funkcijskih rubova obavlja-
ju s pomocu kondenzacijskog silikona niske viskoznosti. Na
kraju se kod otiska gornje bezube ¢eljusti u podrucje A-lini-
je nanosi sloj aluminijskog voska debljine 5 milimetara (slika
4). Drugim funkcijskim otiskom koristimo se za izlijevanje
radnog modela od tvrde sadre.

Pokrovne proteze

Pokrovne proteze izraduju se za pacijente s malim bro-
jem preostalih zuba, kada nije moguée izraditi kombinirani
fiksno-mobilni protetski nadomjestak. Preostali zubi bruse
se i sluze kao nosa¢i retencijskih sredstava pokrovne prote-
ze. Kao retencijska sredstva najcesée se upotrebljavaju konu-
sne ili teleskopske krune, a ¢esto i precke i kuglasti pricvrstci.
U danasnjoj svakodnevnoj klinickoj praksi pokrovne prote-
ze Cesto se podupiru implantatima kao nosa¢ima retencijskih
sredstava (5, 12 - 19).

U izradi pokrovnih proteza najceséi postupak za izradu
radnog modela (12, 18) je uzimanje anatomskog i funkcij-

skog fiksacijskog otiska.

Postupak 1 — anatomski i funkcijski fiksacijski
otisak

U izradi pokrovnih proteza prvi otisak je anatomski, a
uzima se tvornickom Zlicom za ozubljenu ili djelomi¢no ozu-
bljenu ¢eljust i alginatom kao otisnim materijalom (slika 5).
Najprije se odabere zlica odgovarajuce veli¢ine te se izrade dr-

Funkcijski otisci

then the operator performs passive movements. After the sil-
icone is set, the impression is removed from the mouth, and
labial and buccal functional margins are trimmed in width,
since they are most often excessively extended due to high
viscosity of condensation silicone. Then a low viscosity con-
densation silicone (Coltex Extra Fine, Coltene, Switzerland)
is mixed and applied onto it, and impression is taken under
the patients performance of active functional movements.
The first functional impression is finished when the mate-
rial is set, except in case of an upper jaw impression, where
it is necessary to reline the vibrating line by means of alumi-
num wax (Figure 1). Based on this first functional impres-
sion, the first functional cast is poured from soft stone, and it
is used for fabrication of the custom tray, which already has
functional margins and a valve effect on the denture-bearing
area (Figure 2). This is an important advantage compared to
the conventional procedure, because the subsequent second
functional impression enables more precise recording of the
denture-bearing area and functional margins, using less ma-
terial. More time is also left for the patients performance
of functional movements, and the whole impression taking
procedure is better controlled.

Before the second functional impression taking, fit of the
custom tray is checked by static and dynamic tests and pos-
sible minimal corrections are made. A 0.5-1 mm thick spac-
er is then made from a thermoplastic material or light curing
acrylic resin. Functional margins are formed with a thermo-
plastic material under the patient’s active movements (Figure
3). A silicone adhesive layer is then applied on the custom
tray and functional margins, and impression of the denture-
bearing area, recording of mucosal resiliency and correction
of functional margins are performed by means of a low vis-
cosity condensation silicone. Finally, a 5 mm wide layer of
aluminum wax is applied in the vibrating line area in case of
the impression of an upper edentulous jaw (Figure 4). The
second functional impression is used for pouring of the mas-
ter cast from hard stone.

Overdentures

Overdentures are fabricated in patients with a small
number of remaining teeth, when a combined fixed-remov-
able prosthetic replacement is not possible. The remaining
teeth are prepared and used as abutment teeth for retention
elements for overdentures. The most commonly used reten-
tion elements are conical or telescopic crowns, and bars and
ball attachments are also often used. In today’s daily clini-
cal practice overdentures are often supported by implants as
abutment teeth for retention elements (5, 12-19).

In fabrication of overdentures the most frequently used
procedure for making master casts (12, 18) is anatomical and
functional fixation impression taking.

Procedure 1 — Anatomical and functional fixation

impression

In fabrication of overdentures, the first impression is an
anatomical impression, which is taken with a stock tray for
dentate or partially dentate jaws and alginate as the impres-
sion material (Figure 5). First, a tray of proper size is selected
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zali mjesta, pa se zatim uzima mukostaticki otisak iz alginata
(slika 6). Nakon vezanja alginata ucrtavaju se granice izmedu
pomicne i nepomic¢ne sluznice te se izlijeva anatomski otisak
od meke sadre. Na anatomskom otisku izraduje se otvorena
ili zatvorena individualna Zzlica bez funkcijskih rubova ko-
jom se koristimo za uzimanje funkcijskog fiksacijskog otiska.

Funkeijski otisak pri izradi pokrovnih proteza zo-
ve se i fiksacijski otisak jer se njime fiksira polozaj retencij-
skih sredstava na preostalim zubima ili implantatima. Mo-
ze se uzeti otvorenom ili zatvorenom individualnom zlicom.
Otvorenom Zzlicom najéesce se koristimo kod konusnih ili te-
leskopskih kruna i individualno frezanih precki na zubima.
Prekriva cijelo bezubo leZiste proteze do granice izmedu po-
micne i nepomicne sluznice te takoder prekriva preostale zu-
be i retencijska sredstva, osim na vestibularnoj strani (slika
7). To osigurava dobru kontrolu prianjanja retencijskih ele-
menata tijekom uzimanja otiska. Uzimanjem otiska zatvore-
nom zlicom koristimo se za sve vrste retencijskih elemenata
na zubima ili implantatima jer se njihovo prianjanje ne moze
kontrolirati tijekom uzimanja otiska te su stoga moguci po-
maci (slika 8).

Postupak uzimanja funkcijskog fiksacijskog otiska otvo-
renom Zzlicom pocinje izradom drzaca mjesta od termopla-
sti¢cnog materijala ili svjetlosnopolimeriziraju¢eg akrilata na
bezubim grebenima leZista proteze. Otisak funkcijskih rubo-
va izraduje se s pomocu termoplastiénog materijala uz ak-
tivne kretnje pacijenta i kontrolirane pasivne kretnje terape-
uta. Za otisak lezista proteze i korekciju rubova pokrovne
proteze upotrebljava se cink-oksid eugenol pasta ili konden-
zacijski silikon niske viskoznosti. Pritom se visak materijala
u podru¢ju vestibularnog otvora uklanja kako bi se kontro-
liralo prilijeganje retencijskih sredstava za zube. Nakon ve-
zanja materijala i provjere prilijeganja retencijskih sredsta-
va, vestibularni otvori se zatvaraju mekom sadrom. Nakon
stvrdnjavanja meke sadre, tvorni¢kom ili individualnom Zli-
ce i elastomerom uzima se pokrovni otisak s pomoc¢u kojeg
se funkcijski fiksacijski otisak i vestibularna fiksacija vade iz
usta (slika 9). Slijedi izlijevanje radnog modela od tvrde sa-
dre s fiksiranim poloZajem retencijskih sredstava i prikaza-
nim funkcijskim rubovima.

Otisak uzet zatvorenom individualnom Zlicom prekriva
cijelo bezubo leZiste proteze i retencijska sredstva na zubima
ili implantatima do granice izmedu pomicne i nepomi¢ne
sluznice. Nakon probe prianjanja zlice i eventualnih korek-
cija, izraduju se drza¢i mjesta te se zatim otiskuju funkcijski
rubovi s pomocu termoplastinog materijala. Za razliku od
otisaka otvorenom zlicom, za otisak zatvorenom zlicom naj-
¢esce se odabiru polieteri srednje ili niske viskoznosti zbog
svojih fizikalnih svojstava (slika 10). Naime, zbog njihove
tvrdoce nakon vezanja, retencijska sredstva ostaju fiksirana
u otisku nakon vadenja iz usta. Stoga nakon izrade radnog
modela od tvrde sadre s fiksiranim retencijskim sredstvima
i funkcijskim rubovima treba izraditi kontrolni klju¢ od ke-
mijski stvrdnjavajuéeg akrilata (Pattern Resin, GC, Njemac-
ka) kojim se koristimo za provjeru podudarnosti i to¢no-
sti odnosa i prianjanja retencijskih sredstava izmedu radnog
modela i usta. To je preduvjet za izradu precizne pokrovne
proteze.

Functional impressions

and spacers are fabricated, and then a mucostatic impression
with alginate is taken (Figure 6). After alginate setting, the
borders between displaceable and non-displaceable mucosa
are marked and anatomical impression is poured from the
soft stone. An open or closed custom tray is fabricated on the
anatomical impression without functional margins, and it is
used for taking a functional fixation impression.

Functional impression in fabrication of overdentures is al-
so called fixation impression, since it determines the position
of retention elements on the remaining teeth or implants. It
can be made with an open or closed custom tray. An open
tray is most often used with conical or telescopic crowns and
custom made bars on teeth. It covers the whole edentulous
denture-bearing area to the border of displaceable and non-
displaceable mucosa, and it also covers the remaining teeth
and retention elements, except the vestibular side (Figure 7).
This ensures a good control of fit of retention elements during
impression taking. Impression taking with a closed tray is ap-
plied for all types of retention elements on teeth or implants,
but their fit cannot be controlled during impression taking,
and therefore displacements are possible (Figure 8).

The procedure of functional fixation impression taking
with an open tray starts with fabrication of spacers from a
thermoplastic material or light curing acrylic resin on eden-
tulous ridges of the denture-bearing area. The impression of
functional margins is taken with a thermoplastic material, by
means of the patient’s active movements and controlled pas-
sive movements of the operator. The impression of the den-
ture-bearing area and correction of overdenture margins are
made with zinc oxide eugenol paste or a low viscosity con-
densation silicone. The excess material in the areas of vestib-
ular opening is removed in order to control the fit of reten-
tion elements to teeth. After the material is set and the fit of
retention elements is checked, vestibular openings are closed
by soft stone. After hardening of soft stone, a cover impres-
sion is taken with a stock or custom tray using elastomer, by
means of which the functional fixation impression and ves-
tibular fixation are removed from the mouth (Figure 9). The
master cast is made from hard stone with fixed position of re-
tention elements and visible functional margins.

Impression taken with a closed custom tray covers the
whole edentulous denture-bearing area and retention ele-
ments on teeth or implants to the border of displaceable and
non-displaceable mucosa. Spacers are made after fitting of
the tray and its possible corrections, after which functional
margins are impressed with a thermoplastic material. As dis-
tinguished from impressions taken with an open tray, poly-
ethers of middle or low viscosity are mainly used with closed
trays, due to their physical properties (Figure 10). Name-
ly, due to their hardness after setting, the retention elements
stay fixed in the impression after its removal from the mouth.
Therefore, after the master cast is made from hard stone with
fixed retention elements and functional margins, it is neces-
sary to fabricate a control key from a chemically curing acryl-
ic resin (Pattern Resin, GC, Germany), which is used for
control of uniformity and precision of the relationship and
fit of retention elements between the master cast and mouth.
This is a precondition for making precise overdentures.
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Zakljuc€ak

Izrada funkcijskog otiska jedna je od najvaznijih klinic-
kih faza u izradi potpunih i pokrovnih proteza. Njime se pri-
kazuje leziSte baze proteze, registrira rezilijencija sluznice te
se prikazuju funkcijski rubovi proteze. lako u literaturi po-
stoje navodi o nedostatku znanstvenih dokaza o vaznosti
funkcijskih otisaka za uspjeh terapije potpunim i pokrovnim
protezama (36, 37), u ovom radu iznesena je teza da standar-
dizacija njihovih postupaka i koriStenje potvrdenih tehnika
i materijala osiguravaju dobru retenciju i stabilizaciju pot-
punih i pokrovnih proteza. S pomoéu njih pacijentu se mo-
ze vratiti izgubljena okluzijska, Zvacna, estetska, fizionomska,
fonetska i psihosocijalna funkcija.

Funkcijski otisci

Conclusion

Functional impression taking is one of the most impor-
tant clinical stages in fabrication of complete dentures and
overdentures. It records the denture-bearing area of the den-
ture base, registers mucosal resiliency and shows functional
margins of the denture. Although there are references in the
literature regarding the lack of scientific evidence for the im-
portance of functional impressions for the success of com-
plete denture and overdenture treatment (36, 37), this pa-
per argues that standardization of their procedures and use of
proven techniques and materials ensures good retention and
stability of complete dentures and overdentures. By means
of such dentures, the patients” lost occlusal, masticatory, es-
thetic, physiognomic, phonetic and psychosocial functions
can be restored.

Abstract

Tooth loss can cause loss of occlusal, masticatory, esthetic, physiognomic, phonetic and psycho-
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social function of patients. The most frequently used treatment method of completely edentulous

patients and patients with a small number of remaining teeth are complete dentures or overden-
tures. One of the most important clinical and laboratory procedures in their fabrication is func-
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