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SUMMARY

Introduction Modern technologies offer a range of benefits and significantly improve specific therapeutic proce-
dures in dentistry. However, despite gaining experience and training there are still some mistakes in their implemen-
tation. The aim of this study was to describe the most common errors during intraoral scanning, “optical impression”
procedure, during CAD-CAM technology for production of dental restorations.

Material and Methods Cerec® 3D CAD-CAM system for one visit tooth reconstruction by inlays, onlays, endocrowns,
half and complete crowns and veneers from the ceramic material was used in the study.

Results Analysis included 1564 reconstruction during 5 years. The most common causes of errors performing opti-
cal impression were the result of: improper preparation of teeth, the instability of the scanner in the mouth of the
patient, incorrect position and angle of the scanner to the object scanning, contrast spray applied in uneven layer, the
presence of fluid in the region scan, the presence of artifacts in the region gingival sulcus.

Conclusion Optical impression is faster procedure than conventional impression, but technologically sensitive. The
most frequent errors are: improper handling of the scanner, inadequate tooth preparation, irregular powder applica-

tion on the tooth and irregular use in the gingival sulcus.

Keywords: optical impression; CAD-CAM intraoral scanner; dental restoration

INTRODUCTION

Development of computerized technology in dental practice
replaces the conventional techniques with new, in order to
obtain highly functional and aesthetic dental restorations of
prefabricated materials easily and in short term. Although
the procedures are significantly improved and simplified,
there is no hardware and software or “artificial intelligence”
that can automatically fix the error of practitioners.

Dental CAD-CAM system aimed for one visit dental
reconstruction usually consists of three parts: a module for
scanning, the central module for processing, mathemati-
cal calculation and digitalization of the recorded data and
module for computer control of the machines for process-
ing the material [1]. The fact is that every action, no matter
how sophisticated, has some system errors, therefore the
total error of the entire system is the cumulative error of
each module. It is expected that if the error occurs earlier
in the chain of production, the total error will be larger [2].

“Digital impression” for CAD-CAM dental restora-
tions is the process where hardware modules connected in
system record topographic structures, teeth and surround-
ing soft and hard tissue. There are three possible ways
for this: recording intraoral tooth preparation, recording
extraoral plaster models or recording the conventional
impression [3].

The aim of this study was to present the most common
errors of intraoral optical scanning during CAD-CAM
technology for production of dental restorations.

MATERIAL AND METHODS

Cerec® 3D CAD-CAM system for one visit tooth reconstruc-
tion was used in the study. 1564 reconstruction were done
(712 inlays, 343 onlays, 69 endocrowns, 217 halfcrowns,
180 complete crowns and 43 veneers). It consists of the two
components: computer connected with 3D scanner and
machine for processing ceramics for dental restorations.

3D intraoral camera has a role to collect all relevant
data obtained from prepared tooth and surrounding struc-
tures. Cerec® system uses CCD chip (Charge- Coupled -
Device), which is common part of a video camera. The
main purpose of the video chip is to convert the input
signal, which is in fact received the amount of light, in
certain voltage electricity. CCD chip consists of a large
number of light sensitive dots (pixels) arranged in rows
and columns. Network density and thus the resolution is
given by the composition the number of dots in a single
row or column of CCD chips.

RESULTS AND DISCUSSION

After long time of practical work with Cerec® 3D CAD-CAM
system, a whole range of technical or technological failure
can happen and lead to errors. All of them could be clas-
sified into errors caused by improper handling of a scan-
ner, improper preparation and inadequate tissue prepa-
ration for scanning.

Address for correspondence: Aleksandar TODOROVIC, Clinic for Prosthetic Dentistry, School of Dentistry, Rankeova 4,

11000 Belgrade, Serbia; a.todorovic@sbb.rs



Improper handling with the device is one of the least
harmful errors in procedure of intraoral “digital impres-
sion” because the scanning procedure can be repeated
many times without consequence. However, whole
procedure should be done in a reasonable time to avoid
patient discomfort such as fatigue of muscles that main-
tain the position of mandible and causing swallowing
reflex. Improper handling of the scanner by the thera-
pist includes the scanner instability in the mouth of the
patient and improper positioning and angle of the scan-
ner to the scanned object [4].

To get correct and applicable optical impression for
further image processing procedure, therapist’s hand
holding the camera positioned in the mouth of the patient
has to be steady long enough [5]. This type of error (Figure
1) is recognized as blurred, unclear and “corrugated”
surface of the object while edges looks cut. In practice,
safety is achieved by exercising on the model and with
relaxed therapist’s hand. Untrained therapist is advised
to keep breathing at the time of scanning. For intraoral
scanning Cerec” 3D CAD-CAM system uses a method of
parallel beam [6]. This method allows the user to position
the camera over the teeth at different heights and it is a
great advantage when the camera is hand held. Another
advantage of this system is rapid processing of data for
calculating and designing 3D models. This is achieved by
hardware calculating multiple exposures, where neces-
sary calculations are done within fractions of seconds
[7]. Knowing that the human hand can be steady with-
out movement only 0.5 seconds, after which it takes a few
seconds to rest, a therapist should have a stable support
with the front part of the scanner (preferably on the mesial
half on the occlusal surface of the distal agonist) [8]. This
type of error is avoided in the new generation of Cerec®AC.
A new, so-called “Blue cam” camera, besides using ultra-
violet light while scanning, has increased resolution and
full automation of collecting digital data. In addition to
the shortening time, it accelerates and facilitates the scan-
ning procedure itself and significantly affects the accu-
racy of virtual model.

The ideal position of the scanner to the object of scan-
ning is that angle of the scanner in mesio-distal direction
is 30 degrees in relation to the distal point. In bucco-oral
direction, the optimal angle is 90 degrees to the scan-
ning object, which should be projected in the center of the
camera lens. In occluso-gingival direction, the distance of
the most gingival point of the scanned object and the scan-
ner lens should not be larger than 15 mm. Larger devi-
ations from these values lead to inappropriate forms of
virtual models, irregular areas and incorrect dimensions
of dental restorations and therefore the wrong mathemati-
cal calculations of the central module (Figure 2). This kind
of error is not difficult to recognize because certain parts
of the image are in the shadow or covered by surround-
ing structures. Errors in the vertical position can be seen
as blurred and greasy image (Figure 3).

Sometimes is difficult to meet all requirements for the
scanner positioning, sometimes it is not simple to do the
scanning, especially for distal teeth. The most common
obstacle is the dimension of the camera, which is not
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Figure 1. Scanned first molar with instabilized scanner.
Slika 1. Skening prvog molara kao posledica velike nestabilnosti ske-
nera tokom rada.

Figure 2. Irregular scanner positioning in bucco-oral and mesio-dis-
tal direction.

Slika 2. Lose pozicioniranje skenera u bukooralnom i meziodistalnom
pravcu.

Figure 3. Irregular scanner positioning in occluso- gingival direction.
Slika 3. Lose pozicioniranje skenera u okluzogingivalnom smeru.
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easy to position in conditions below the average size of
anatomical structures. Also, there are difficulties during
performing impression of third molars, or when distal
agonist is missing. In these cases, there is no firm support
for the camera and it is leaned on the soft tissues. When it
happens, after tooth preparation, patient should be relaxed
and explained the procedure while the therapist should
ensure the fixation of the hand holding scanner similarly
to wok with high speed handpiece. Therapist must follow
the image on the monitor, not the position of the camera
in the mouth.

The second group of errors is associated with improper
preparation of teeth. Correct tooth preparation for ceramic
inlay includes preservation of healthy and mechanically
persistent parts of the tooth, absence of subverted areas,
smooth transition between the walls, not beveled edges.
Demarcation should be in a form of groove or beveled

Figure 4. Irregular MOD cavity preparation on the first molar.
Slika 4. Nepravilno prepariran kavitet tipa MOD na prvom molaru.

icom il

Figure 5. Incomplete tooth picture as result of missing matting pow-
der in some parts.
Slika 5. Nepotpuna slika zuba nastala usled nedovoljnog nanosenja
matirajuceg praha.

cascade without subverted surfaces and sharp edges.
Demarcation should be gingival or slightly subgingival.
Beside these basic requirements, all the surfaces and all
edges of the cavity should be visible from one point from
which scanning is done.

Figure 4 shows almost all irregularities made by inad-
equate tooth preparation. A bordered box is subverted
region. Similar region also exists on the buccodistal
surface close to the pulpal wall. Mesial surface of the
buccal wall is too thin to endure occlusal forces charac-
teristic for this region. Enamel edges are beveled some-
where. Scanner can not “see” subverted surfaces and in
the case of their existence after cementation of dental
restoration, “dead” space suitable for the recurrent caries
will occur and the possibility for loosening the crown will
be higher (cement layer thicker than 10 microns can not
keep dental restoration in a place) [9]. For this reasons,
recommendation is to prepare walls under 90 degrees.
Enamel edges should not be beveled, otherwise there is
a high probability for marginal leakage of the onlay (gap
greater than 50 microns). Also, with beveled edges it is
not possible to determine the margins of the future inlay
on a virtual model.

Errors in inadequate area preparation for scanning are
linked either with the powder for matting scanned surface,
or poor preparation of the gingival sulcus.

One of the limitations of Cerec camera for intraoral
scanning is the necessity for applying powder on all
surfaces that will be scanned. CCD chip in scanner head,
beside reflected light from the hard tooth substances
receives also diffuse light reflection. This is how light-
dark contrast of the projected surface is overwhelmed and
possibility of precise determination of the third dimen-
sion is lost. Matt powder or titanjum oxide spray can elim-
inate this problem. The downside of this solution is that
powder is rather scanned than tooth surface, so this layer
should be thin and evenly distributed.

Figure 6. Greater amount of powder on the bottom of proximal ca-
vity and demarcation.

Slika 6. Visak praha za matiranje nanesen na dno proksimalnog kavi-
teta i demarkaciju kaviteta.



Figure 5 shows the appearance of the area where the
scanning powder is not evenly distributed. There are visible
defects on the image because the computer can not mathe-
matically process and project the surface on which powder
is not applied. Figure 6 shows the error in the infliction
of great amounts of powder in the proximal cavity and its
edges. Demarcation is unclear and lifted at the end. When
gently curved transition between walls at the bottom of

Figure 7a. Irregular powder arrangement.
Slika 7a. Nepravilno nanesen prah za matiranje.

Figure 7b. Excessive amount of the powder on the bottom of the
cavity.
Slika 7b. Visak praha na dnu kaviteta.
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Figure 8. The first molar scanning, floss remnants on the mesial part
of the tooth and fluid in buccal region.

Slika 8. Skening prvog molara na kojem se mogu uociti artefakti kon-
ca na mezijalnoj strani zuba i te¢nost u bukalnoj regiji.
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the cavity is seen, then the error is excessive powder coat-
ing. In many cases this problem can be overcome by local
powder removing and reapplying. In figure 7a and 7b great
amount of powder inflicted on the bottom of the cavity,
localized and clogged, can be observed. If this happens,
there is a problem with the equipment for powder coating.
It is important to shake the bottle with the powder gently
and to repeat the procedure. If the problem persists then
it is possible that moisture entered the container with the
powder and it should be changed. American company D4D
with E4D model, based on the camera with the conical
laser beam tried to avoid this inconvenience. The advan-
tage of this system is that titanium oxide powder coating
is unnecessary, but because of divergent beam, a mini-
mum of three scans for one preparation, combined by the
computer later is needed [10].

Considering that the base for optical impression is
visibility of the demarcation, preparation of the gingival
sulcus is a very sensitive stage. When demarcation of the
cavity is supragingival, just rinsing with water and drying
is sufficient. Gingival or subgingival demarcation should
be prepared to be visible. Figure 4 shows the demarca-
tion of the preparation on the proximal cavities unclear or
completely invisible. Use of liquids and threads for gingival
retraction is therefore acceptable procedure during optical
impression. The thread artifacts that remain in the sulcus
can make image blurred and their removal is mandatory
prior to impression. In Figure 8, the thread masks demar-
cation on the mesial part of tooth. In buccal region of the
sulcus, the fluid is present in the scanned region (absence
of dry working field).

It is possible to use other methods for gingival sulcus
impression instead of thread. Application of chemical,
mechanical or combined devices such as Expasyl® (Pierre
Rolland) and Magic® Foam (Colten) give good results.
After their careful removal, there are no side effects in
the region of gingival sulcus (the scanning artifacts or
false images). When is not possible to ensure the complete
visibility of subgingival demarcation, soft laser or electri-
cal cuter can be used.

CONCLUSION

Optical impression is faster, simpler and more comfort-
able procedure than conventional impression. The most
common errors are mostly due to human inaccuracy in
the process of preparation for the scanning or handling
with the scanner. Software “repairs” are possible, however,
recommended only when error is minimal and not on the
important parts of the tooth. Due to the simplicity of the
process it is better to repeat the scanning.
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KRATAK SADRZA]

Uvod Savremene tehnologije u stomatologiji imaju niz prednosti i znacajno unapreduju pojedine terapijske postupke. Medutim, i
pored sticanja i usavrsavanja odredenih iskustava, javljaju se greske u njihovoj primeni. Cilj rada je bio da se prikazu najcesce gre-
Ske prilikom postupka opti¢kog intraoralnog skeniranja (tzv. otiskivanja) kod CAD-CAM tehnologije izrade zubnih nadoknada.
Materijal i metode rada U radu je koris¢en Cerec® 3D CAD-CAM sistem za jednoseansnu rekonstrukciji zuba izradom inleja, on-
leja, endokruna, delimicnih i celih kruna, venira, najces¢e izradenih od keramickih materijala.

Rezultati Analiza je obuhvatila 1.564 restauracije tokom petogodisnjeg rada. Naj¢esci uzroci gresaka kod optickog otiskivanja bi-
li su posledica nepravilne preparacije zuba, nestabilnosti skenera u ustima pacijenta, nepravilna pozicija i ugao skenera u odnosu
na objekat snimanja, kontrastni sprej nanesen u neravhomernom sloju, zastupljenost tecnosti u regionu skeniranja i artefakta u
regionu gingivalnog sulkusa.

Zakljucak Opticko intraoralno skeniranje je jednostavniji i brzi princip otiskivanja od konvencionalnog postupka, ali je tehnoloski

vilno nanosenje praha za matiranje povrsina i nepravilna priprema regiona gingivalnog sulkusa.

Kljucne reci: opticko otiskivanje; CAD-CAM intraoralni skener; zubna nadoknada

UvoD

Razvoj kompjuterizovanih tehnologija u stomatoloskoj prak-
si konvencionalne faze rada zamenjuje novim radi dobijanja
funkcionalnih visokoestetskih zubnih nadoknada od prefabri-
kovanih materijala $to jednostavnije i u $to kracem roku. Tako
su procedure znacajno unapredene i pojednostavljene, ne posto-
ji hardver ili softver bez sistemskih gresaka, niti ,,vestacka inte-
ligencija“ moze sama popraviti gresku prakticara.

Stomatoloski sistem CAD-CAM namenjen jednoseansnoj re-
konstrukciji zuba najc¢esée se sastoji od tri dela: modula za ske-
niranje, centralnog modula za procesuiranje snimljenih poda-
taka, njihovo matematicko proracunavanje i prevodenje u digi-
talni zapis i modula za izradu nadoknade, odnosno kompjute-
rom kontrolisane masine za obradu prefabrikovanog materijala
[1]. Cinjenica je da svaki postupak, ma koliko bio sofisticiran,
obi¢no ima i poneku sistemsku gresku, pa stoga ukupna gre-
$ka celokupnog sistema predstavlja zbirnu gresku svakog po-
jedina¢nog modula. MozZe se ocekivati da je, $to se greska ra-
nije javi u lancu izrade, ukupna greska veca [2].

»Digitalni otisak“ za CAD-CAM zubne nadoknade predsta-
vlja postupak kojim se pomoc¢u hardverskih modula povezanih
ujedan sistem ,,snimaju“ topografske strukture zuba i okolnih
mekih i tvrdih tkiva. To se obavlja na tri na¢ina: intraoralnim
snimanjem preparacije zuba, ekstraoralnim snimanjem gipsa-
nog modela ili konvencionalnog otiska [3].

Cilj rada je bio da se prikazu najcesce greske prilikom intra-
oralnog optickog skeniranja kod CAD-CAM tehnologije izra-
de zubnih nadoknada.

MATERIJAL | METODE RADA

U radu je koris¢en Cerec® 3D CAD-CAM sistem koji je prven-
stveno namenjen jednoseansnoj rekonstrukciji zuba. Kori$¢en
je za izradu 1.564 restauracija od keramickih materijala (712
inleja, 343 onleja, 217 delimi¢nih kruna, 180 celih kruna, 69

endokruna i 43 faseta). Sastoji se od kompjutera sa 3D skene-
rom i masine za frezovanje keramike (Slika 1).

3D intraoralna kamera ima ulogu da prikupi sve relevantne
podatke merenja prepariranog zuba i okolnih struktura. Prak-
tiéno reSenje opticke digitalizacije kod Cerec® predstavlja sni-
mak preparacije pomocu tzv. CCD ¢ipa (engl. charge-coupled
device), koji je obi¢no sastavni deo svih video-kamera. Osnov-
na namena ovog video-cipa je da konvertuje ulazni signal, koji
je u stvari primljena kolic¢ina svetlosti, u elektri¢nu struju odre-
dene voltaze. CCD ¢ip se sastoji iz velikog broja svetlosno ose-
tljivih tacaka na slici (piksela) rasporedenih u redovima i ko-
lonama. Gustina mreze, a time i rezolucija, dobija se slaganjem
broja tacaka slike u jednom redu ili koloni CCD cipa.

REZULTATI | DISKUSIJA

U viSegodi$njem prakti¢nom radu sa Cerec® 3D CAD-CAM si-
stemom moze do¢i do ¢itavog niza tehnickih ili tehnologkih
propusta koji mogu biti uzrok neke greske. Sve one bi se mogle
grupisati u greske nastale usled nepravilnog rukovanja skene-
rom, nepravilne preparacije zuba i neadekvatne pripreme po-
lja za skeniranje.

Nepravilno rukovanje aparatom jedna je od najblazih gre-
$aka u postupku intraoralnog digitalnog otiskivanja, jer se po-
stupak skeniranja moze ponoviti nebrojeno puta bez posledi-
ca. Ipak, celokupan postupak treba obaviti u razumnom vre-
menu, kako bi se izbegle nelagodnosti kod pacijenta, kao sto je
zamor misica koji odrzavaju poziciju mandibule, odnosno iza-
zivanje refleksa gutanja. Pod nepravilnim rukovanjem skene-
rom od strane terapeuta podrazumeva se nestabilnost skenera
u ustima pacijenta i nepravilno pozicioniranje ugla skenera u
odnosu na objekat snimanja [4].

Da bi opticki otisak bio ispravan i primenljiv za dalji po-
stupak obrade slike, potrebno je da ruka terapeuta koja drzi
kameru pozicioniranu u ustima pacijenta bude dovoljno du-
go mirna [5]. Ova vrsta greske (Slika 1) je tipi¢na po nejasnoj,
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neostroj i ,naboranoj“ povrsini objekta, dok su ivice karakteri-
sti¢no nareckane. U prakti¢nom radu sigurnost se postize do-
voljnom vezbom na modelu i odmorom terapeuta. Nedovolj-
no utreniranom terapeutu se nekada savetuje i zadrzavanje di-
sanja u trenutku skeniranja. Kod intraoralnog skeniranja Ce-
rec® 3D CAD-CAM sistem koristi metodu paralelnog zraka
[6]. Ona omogucava korisniku da pozicionira kameru iznad
zuba na razli¢itim visinama, $to je velika prednost kad se ka-
mera drzi rukom. Jo$ jedna prednost ovog sistema je brza ob-
rada podataka za izracunavanje i projektovanje 3D modela. To
se postize hardverskim obracunavanjem visestruke ekspozici-
je, §to neophodne proracune vremenski svodi na delove sekun-
de [7]. Znaju¢i da ljudska ruka moze da miruje bez pokreta sa-
mo 0,5 sekundi, nakon ¢ega je potrebno nekoliko sekundi od-
mora, terapeut treba da ima stabilan oslonac prednjim delom
skenera (pozeljno na mezijalnoj polovini okluzalne povrsine
distalnog agonista) [8]. Ova vrsta gre$aka je u novoj generaciji
Cerec® AC znatno reda. Nova tzv. blue cam kamera, osim $to
koristi ultraljubicasto svetlo prilikom skeniranja, ima i pove-
¢anu rezoluciju i potpunu automatizaciju prikupljanja digital-
nih podataka. Osim $to se time ubrzava i olaksava sam postu-
pak skeniranja, znacajno se utice i na preciznost reprodukova-
nog virtuelnog modela.

Idealna pozicija skenera u odnosu na objekat snimanja je ta-
kva da ugao skenera u meziodistalnom pravcu bude 30 stepe-
ni u odnosu na distalnu tacku oslonca. U bukooralnom smeru
optimalan je ugao od 90 stepeni u odnosu na objekat, koji tre-
ba da je projektovan u centru so¢iva kamere. U okluzogingival-
nom pravcu rastojanje od najgingivalnije tacke objekta koji se
snima i so¢iva skenera ne bi trebalo da bude vece od 15 mm.
Veca odstupanja od ovih vrednosti dovode do neodgovarajucih
formi virtuelnog modela, iskrivljenih povrs$ina i neta¢nih kraj-
njih dimenzija nadoknade i samim tim pogresnim matematic-
kim prora¢unima centralnog modula (Slika 2). Ovu vrstu gre-
$aka najce$ce nije tesko prepoznati, jer su odredeni delovi sli-
ke u senci ili su maskirani okolnim strukturama. Greske u ver-
tikalnom pozicioniranju se ogledaju u zamucenosti i deformi-
sanosti slike (Slika 3).

Navedene zahteve vezane za pozicioniranje skenera nekada
nije jednostavno sprovesti u delo, pogotovo kod otiskivanja dis-
talnih zuba. Najce$¢a prepreka je dimenzija kamere, koju nije
lako pozicionirati u uslovima ispod prose¢nih dimenzija ana-
tomskih struktura orofacijalnog sistema. Poteskoce u radu po-
stoje i kod otiskivanja trecih molara ili kada nedostaje distalni
agonist, pa nema ¢vrstog oslonca kamere, ve¢ se kamera osla-
nja na meka tkiva distalno od zuba. U ovakvim slu¢ajevima po-
trebno je da se pacijent odmori nakon preparacije zuba, da mu
se objasni postupak rada i obezbedi fiksacija ruke sa skenerom
na zubnom nizu sli¢no radu s visokoturaznom masinom. Te-
rapeut mora pogledom da prati sliku na monitoru, a ne da po-
smatra polozaj kamere u ustima pacijenta.

Druga grupa gresaka je povezana s nepravilnom preparaci-
jom zuba. Korektna priprema zuba za keramicki inlej podra-
zumeva ocuvanje svih zdravih i mehanicki postojanih delova
zubne mase, odsustvo podminiranih povrsina, zaobljenih pre-
laza izmedu zidova kaviteta i nezako$ene gledne prizme. Kod
pripreme zuba za krunicu bitno je da demarkacija bude u ob-
liku poluzleba ili zaobljenog stepenika i da nema podminira-
nih povrsina i ostrih ivica. Nivo demarkacije preparacije je u
nivou gingive ili blago subgingivalno. Uz ove osnovne zahteve

neophodno je postovati i pravilo da sve povrsine i sve ivice ka-
viteta moraju biti vidljive iz jedne zajednicke tacke iz koje ¢e se
skeniranje i obaviti.

Na slici 4 su prikazane skoro sve nepravilnosti koje se mogu
napraviti neadekvatnom preparacijom. Oivic¢eno polje je pod-
minirana regija. Podminiranost postoji i na bukodistalnoj po-
vr$ini prema pulparnom zidu. Mezijalna povrsina bukalnog zi-
da je isuviSe tanka da bi izdrzala buduce okluzalne sile tipi¢ne
za tu regiju. Rubovi gledi su na pojedinim mestima zakoseni.
Podminirane povrsine skener “ne vidi’, pa bi u slu¢aju njiho-
vog postojanja po fiksiranju nadoknade ostao “mrtav” prostor
pogodan za pojavu sekundarnog karijesa, odnosno mogucnost
da se ovakva nadoknada rascementira (zbog neadekvatne de-
bljine sloja cementa koji ne bi smeo biti deblji od 10 mikrona)
[9]. Zbog toga se preporucuje da ugao izmedu zidova prepara-
cije bude 90 stepeni. Rubove gledi ne treba zakosavati, jer u su-
protnom postoji velika verovatnoca da rubno zaptivanje inle-
jabude nezadovoljavajue (zazor veci od 50 mikrona). Takode,
kod zaobljenih rubova kaviteta nije moguce precizno odrediti
granice buduceg inleja na virtuelnom modelu.

Greske u neadekvatnoj pripremi polja za skeniranje poveza-
ne suili s prahom za matiranje povrsine koja se skenira, ili s lo-
$om pripremom regiona gingivalnog sulkusa.

Kod intraoralnog skeniranja Cerec® kamerom sistemsko ogra-
ni¢enje predstavlja neophodnost nano$enja praha za matiranje
na sve povrsine koje e se skenirati. CCD ¢ip u glavi skenera,
osim reflektujuce svetlosti sa tvrde zubne supstance, prima i di-
fuzni svetlosni odsjaj. Time se ovaj svetlo-tamni kontrast pro-
jektovane linijski Srafirane povrs$ine preopterecuje i gubi mo-
gucnost preciznog odredivanja tre¢e dimenzije. Matirajuci prah
ili sprej titanijum-oksida moze eliminisati ovaj problem. Lo$a
strana ovakvog reenja je to $to se zapravo ne skenira zub, ve¢
povrsina nanetog sloja praha, pa zato taj sloj treba da bude $to
tanji i ravnomernije rasporeden.

Na slici 5 je prikazan izgled skeninga povr$ine na kojoj nije
naneseno dovoljno praha. Uocljiva su ostecenja slike jer kom-
pjuter ne moze matematicki da obradi i projektuje povr$inu na
koju prah nije nanet. Na slici 6 je prikazana greska u nano$enju
vece koli¢ine praha na aproksimalni kavitet i na njegov rub. De-
markacija je nejasna i s uzdignutim krajem. Kada je uocljiv blag
izaobljen prelaz zidova na dno kaviteta, onda je greska u predu-
gom nanos$enju praha na tom mestu. U velikom broju slu¢ajeva
ovaj problem se moze prevazici lokalnim ¢i$¢enjem prahaipo-
novnim matiranjem. Na slikama 7a i 7b se takode moze uociti
prevelika koli¢ina praha nanesenog na dno kaviteta, ali je na-
nos praha grudvast i lokalizovan. Ovakva slika se dobija kada
postoji problem s aparaturom za nanosenje praha. Potrebno je
zato lagano protresti bocicu s prahom i ponoviti postupak ma-
tiranja. Ako se problem ponovi, onda je na neki nac¢in doslo do
unos$enja vlage u kontejner s prahom za matiranje, pa ga treba
promeniti. Ovaj nedostatak je pokusala da prevazide Americka
tirma D4D sa svojim modelom E4D, koji je baziran na kameri
sa konusnim laserskim zrakom. Prednost ovakvog sistema je u
tome $to je nanoSenje praha titanijum-oksida nepotrebno, ali je
zbog divergentnog smera prostiranja zraka neophodno sacini-
ti najmanje tri slike za jednu preparaciju, koju kompjuter ma-
tematickim proracunavanjem spaja u jednu [10].

S obzirom na to da je osnovni aksiom intraoralnog digital-
nog otiskivanja opticka vidljivost demarkacije preparacije, pri-
prema regiona gingivalnog sulkusa je veoma osetljiva faza. Kada



je demarkacija kaviteta ili preparacije za krunicu supragingival-
na, onda je dovoljno samo ispiranje mlazom vode i susenje. Kod
gingivalne ili subgingivalne lokalizacije potrebno je demarkaci-
ju preparacije uciniti vidljivom. Na slici 4 moze se videti da je
demarkacija preparacije na aproksimalnim kavitetima nejasna
ili potpuno nevidljiva. Upotreba retrakcione te¢nosti i konca je
zato prihvatljiv postupak i kod optickog otiskivanja. Medutim,
artefakti konca koji zaostanu u sulkusu mogu uciniti skenira-
nu sliku nejasnom, pa ih treba obavezno ukloniti pre otiskiva-
nja. Na slici 8 se na mezijalnoj strani zuba moze uociti da ko-
nac maskira demarkaciju. U bukalnom regionu sulkusa se vidi
tipi¢na slika zastupljenosti tecnosti u regionu skeniranja (od-
sustvo suvog radnog polja).

Moguce je umesto konca koristiti i druge metode pripreme
gingivalnog sulkusa. Primena hemijskih, mehanickih ili kom-
binovanih sredstava, kao $to su Expasyl® (Pierre Rolland) ili Ma-
gic Foam® (Coltene), daje dobre rezultate. Nakon njihovog pa-
zljivog uklanjanja izostaju nezeljeni propratni efekti pripreme
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regiona gingivalnog sulkusa koncem (artefakti na skeningu ili
lazne slike). Kada se ne moze potpuno obezbediti opticka vi-
dljivost subgingivalne demarkacije, moze se primeniti meki la-
ser ili elektrokauter.

ZAKLJUCAK

Intraoralno opticko otiskivanje je jednostavniji, brzi i komforni-
ji princip od konvencionalnog otiskivanja. Najéesce greske ko-
je se javljaju posledica su ljudske nepreciznosti tokom postup-
ka pripreme za skeniranje ili pri rukovanju skenerom. Softver-
ske ,,popravke” optickog otiska su moguce, ali su preporucljive
samo ako su vrlo male i ne nalaze se na vitalnim delovima pre-
pariranog zuba. S obzirom na to da je postupak rada jednosta-
van, brz i bezbolan za pacijenta, mnogo je bolje ponoviti po-
stupak skeniranja.
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