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Odontoterapia restauratoare minim
invaziva

Minimum invasion operative dentistry

Dr. Kostis Giannakopoulos, D.D.S*, dr. Teodora Dumitriu®*

Rezumat

Scop: Abordarea conservativd in terapia restauratoare a fost posibila prin imbundtdtirea calitdilor sistemelor
adezive si a materialelor restaurative, de asemenea prin evolutia tehnicilor si a metodelor de preventie.

Metoda: Lucrarea isi propune sublinievea rolului esential pe care il are atitudinea conservativé in proiejarea
structurii dentare sandtoase, structurd nerecuperabild.

Rezultate: Existd la ora actwald metode de tratament care pot facilita indepdrtareq unei restaurdri
defectuoase. Rasinile compozite oferd, pe langd aspectul estetic, atdt de dovit de cdtre pacienfi, capacitatea de
a se lega adeziv de dinte, repardnd usor i cdt mai conservativ cavitatea preparard.

In concluzie, conceplele moderne de abordare ale odontoterapiei restauratorii yi stomatologiei in general,
ar trebui sd includd definitiv principiile minim invazive, respectdnd obiectivil principal al medicului, acela de
a nu produce nici o leziune pacientului.

Cuvinte cheie: restauratii minim invazive, rdasing compozitd, conservarea structurilor dentare sdndtoase.

Abstract

Aim: The improvement of the adhesive systems and restorative materials, the evolution of technigues and
modern methods of prevention, made possible a more conservative approach in Operative Dentistry.

Method: The paper emphasizes the essential role of a conservative attitude, of a conservative treatment for
the preservation of the sound tooth structure.

Results: Composite resin, except for the excellent aesthetic characteristics that are ofien required by today’s
patients, offers the ability of bonding to tooth structure, repairing easily and aof course conservative cavity
preparation,

Conclusions: The modern approach 1o Operative Dentistry and dentistry, in general, should definitely
include the philosophy of minimum invasion, of the respect to what nature gave to the patient, respecting the
Hippocrates oath that the primary purpose of the doctor is to do no harm to the patient.

Kev words: minimum invasive restorations, composite resin, preservation of the sound tooth structure

Y105, Editor, Focus on Dentistry, founding member of Hellenic Academy of Esthetic Dentistry, Thessaloniki, Greece
** medic dentist
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Introducere

In urmii cu aproape un secol, G.V. Black,
supranumit ..parintele Stomatologiei™ introducea
conceplele de preparare a unei cavitdli dentare.
contribuind esential la evolutia odontoterapiei
restauratorii. Erau astfel indeplinite conditii precum
retenfia, rezistenia la fracturd, extensia preventivi.

Astizi, odati cu imbundtitirea calititilor
sistemelor adezive si a materialelor restaurative, odati
cu evolutia tchnicilor si a masurilor de preventie, este
posibili o abordare mai conservativii. Medicul dentist
are in vedere protejarea structurii dentare siniloase,
structurd irecuperabild, mai ales daci se considerd
cii odontoterapia restauratoare este mai curind o
specialitate ce indepirteazd leziunea, decit una
terapeuticd,

Forma cavitatii

Principiile moderne de realizare a unei cavitdy
sunt formulate in declaratia emisi de citre Federalia
Dentard Internationald (F.D.L) in octombrie 2002,
in care se indicd indepiirtarea unei cantititi minime
de substantd dentard sinitoasd, pentru a reduce cil
mai mult sacrificiul acester structuni irecuperabile.

wInterventia ar trebui s se axeze pe pdstrarca
structurii dentare 5i sid se limiteze la indepirtarca
smaltului nesustinut si a dentinei infectate. Fiecare
cavitate preparatii este prin urmare unicd, si depinde
in principal de extinderea dentinei afectate decit de
o formi predeterminati a cavitani™

O cavitate (pierderea de substantd dentard) este o
forma avansati de afectare bacteriani sau degradare
chimica, astfel ¢i scopul principal al tratamentului
este  controlul infectiei cu o igiend orald
corespunzitoare, reducerea consumului  de
carbohidrati. Diagnosticul corect, indepirtarea
procesului canos si restaurarea cavitilii cu materiale
restaurative sunt etape din tratamentul acestui tip de
leziune, dar si misurile de preventie, educalia,
motivatia sunt factori importanti, astfel ¢i pacientul
devine o parte aclivil a terapiel.

Sensul de avansare este dinspre interiorul spre
exteriorul leziunii. Chiar dacd anumite pirti din
structura dentard sunt partial demineralizate,
remineralizarea se poate produce. Odontoterapia
restauratorie ar trebui sd intervind doar unde existi
o cavitaute carioasd, sau, cu alte cuvinte. unde este
imposibil si oprim din evolutie avansarea afectirii

76

Introdaction

Aboul one century ago GV, Black introduced his
concepts in cavity design preparation. something that
contributed the most in Operative Dentistry, so that
he was named “the father of Dentistry™, With his
designs, he wus aiming to achieve retention,
resistance to fracture and extension for prevention.

Today, with the improved adhesive systems and
restorative materials. with the evolution of technigues
and modern methods of prevention. a4 more
conservative approach is possible in Operative
Dentistry. The dentist respects the irreplaceable
sound tooth structure, something of paramount
importance especially if we consider the fact thal
Operutive Dentisiry is rather an amputating then a
therapeutic specialty.

Cavity design

The modern concepts in cavity design are
summarized in a statement issued by the International
Dental Federation (FD.L) in Oclober 2002, where it is
suggested to remove as little sound tooth structure as
possible with as little colluteral dumage as possible,

“Operative intervention should focus on the
preservation ol natural tooth structure and be limited
to the removal of friable enamel and infected dentine.
Each prepared cavity is therefore unigue, and is primarily
dependent on the extent of infected dentine rather than
on a predetermined cavity design™,

A cavily (loss of tooth substance) is an advanced
symptom of a bacterial disease (or chemical dissolution)
that has been in progress for some time. so the main
target in treatment is the control of the infection with
the proper oral hygiene and the reduced carbohydrates
intake.

The proper diagnosis, removal of the lesion and
restoration with some restorative material is by no means
considered to be cure of the disease. For this goal 1o be
achicved the progress of the disease must siop
completely so we consider of paramount importance
the proper prevention measures and the patient
education and motivation so they take active part in
the therapeutic process.

It is also apparent that there is a gradation of mineral
loss from the heart of the lesion outwards to the periphery
of the lesion. This implies that, simply because some
section of the woth i partly demineralized, it does not
necessarily have to be removed because remineralization
may still be possible, Operative Dentistry must intervene
only when a carious cavity is formed, or in other words
when il is impossible 10 stop or reverse the lesion with
recalcification methods.
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curipase. Leziunile la nivelul smaltului sau suprafetele
dentare modificate la culoare trebuie tratate
conservativ, iar pacientii sfituiti s se prezinte la
controlul periodic.

Preparatii minim invazive in structura
dentard

Ciind este necesaril interventia restauratoare, unul
dintre obicctivele de bazi ale terapeutului este
pistrarea substantei dentare sinitoase si indepirtarea
dentinei alterate precum si a smaltului nesustinut. Din
tesuturile dentare sindloase se indepirteazi atit cit
esle necesar pentru a avea acces lu leziune si pentru
a permite o bund vizoalizare a leziunii si a sti cu
exactitate ¢it trebuie inliturat. Fiecare cavitate este
unici, aspectul siu fiind dat de ciwre leziune, nu de
vreun concept de design al caviitii. (Fig 1-3)

Fig. |, Leziuni carioase la dintii frontali inferiori, la un
pacient de 16 ani

Fig. 1. Carious lesions in lower anlerior teeth of a 16 vear
oll male patient

Intra enamel lesions or intact surfaces that just show
staining should be treated conservatively, taking always
into account that the patient gets into a periodic recall
system.

Minimal intervention tooth preparations

When restorative intervention is necessary, one of
the basic goals in the operators mind is the preservation
of the intact woth substance and the removal of only the
decayed dentin and the unsupported enamel.

50, in cavity preparation, there is only that much
sound tooth structure removed for the operator 1o
get access to the lesion and 1o have good optical
contact of the lesion so he is able 10 predictably
remove all of it. Every cavity is unique and is guided
by the lesion and not by any cavity design concepls.

Fig, 2. Prepararea cavititii in functic de extinderea
leziunii; din considerente estetice s-a realizat bizotarea la
mivelul lui 3.2
Fig. 2. Cavity preparation guided by the lesion and not by
cavity design concepts. Il necessary for acsthetic reasons
some beveling is done as shown on woth - 32

Fig. 3. Obturatic cu risini compozite, prin stratificare. In acest caz s-au folosit compozite hibride {Aclite All Purpose Body,
BISCO) si compozite cu nanoumpluturd ( Aelite Aesthetic Enamel, BISCO),
Fig. 3. Compuosite resin restorations with the layering technique. In this case a combination of hybrid and nanofill composite
resin was used (Aclite All Purpose Body, BISCO and Aclite Aesthetic Enamel, BISCO),

In multe cazuri, medicul dentist poate folosi,
pentru & conserva ¢t mai mult din substanta dentari
sindtoasd, freze mici pentru turbind (tehnica
tunelizarii pentru leziuni superficiale aproximale),

In many cases, the dentist can be more

conservalive in tooth structure removal with the use
of means as high-speed handpiece and small burs
(tunnel preparations for proximal surface lesions),
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instrumentar ultrasonic, aparat de abraziune cu aer sau
cu laser, freze speciale Fissurotomy (partea activil are
lungime de 2.5mm, ii permite mediculul sl frezese doar
pind la jonctiunea smalt-dentind, nu mai mult; se reduc
vibratiile, suprainciillzirea). Abraziunea cu aer este o
tehnicd ce utilizeazd energie cinelicii pentru a indepirta
procesul carios. (Fig 4-6).

Fig. 4. Leziune carioasdl ocluzuld pe 2.6. Dacd s-ar prepara
o cavitste clasicd foarte mult din substania dentard ar
trebui si fie indepdrata.

Fig. 4. Ocelusal carious lesion on woth - 26. If a wradi-
tional cavily was prepared too much tooth structure would
be sacrificed.

Un avantaj imporant al acestor metode alternative
de indepdnare a proceselor carioase este acela al unei
tehnici nedureroase, fird zgomotele si vibratiile date de
piesele de mind tradipionale, astfel incit de cele mai mulie
anestezia nu este necesard.

Cavitaten preparatd cu aparatul de abraziune cu aer
are unghiur inteme mai rotunde
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ultrasonic, air abrasion or laser units, the fissurotomy
burs (8.5. White, the head length is 2.5 mm allowing
the dentist to control the bur tip to cut just below the
DEJ and no further, has been designed to minimize
heat build-up and vibration). Air abrasion is a
technique that vses Kinetic energy 1o remove canious
tooth structure (Photo 4-6).

Fig. 5. Cavitatea a fost preparatd cu dispozitiv de
abraziune cu aer, [Ard anestezie
Fig. 5. The cavity was prepared with an air abrasion unit
with no anesthesia (Prep Start, Danville Engineering)

Fig. 6. Cavitatea a fost obturatd cu un compozit hibrid, un material ideal pentru aceste cazuri (Aelite All Purpose Body, Bisco)
Fig. 6. The restoration was completed with hybrid composite resin, u material that fits the restoration of such cavities {Aclite All
Purpose Body, Bisco)

Another advantage of these alternative means of
caries removal is that they are usually painless,
without the noise and vibration of the traditional
handpicce, so often anesthesia is not required. Cavity
preparations done with air abrasion have more
rounded internal contours than those prepared with
a handpiece and struight burs. This may increase the



Revista Romiind de Medicind Dentari
Vol, X —nr. 472007

deciit cele realizate cu wrbina si freze drepte. Aceasta
duce la cresterea longevitilii obturatiei, reducindu-se
riscul de fracturid, ca urmare a stresului intern sciizut in
comparutie cu cel de la nivelul preparatiilor cu unghiuri
accentuate. Toate acestea au o influentd pozitivd asupra
pucientului. crecazi o imagine favorubild despre medicul
dentist, dar si despre cabinetului dentar. De retinut sunt
limitele impuse de wtilizanea acestor metode, dar nu este
scopul acestui articol si le analizeze.

Refacerea obturatiilor defectuoase din
compozit

Un alt subiect important este inlocuirea
restaurdrilor vechi, procedurd care ustizi reprezinti
circa 70% din procedurile dentare in cabinet.

Inlocuirea duce. fird discutie, la extinderen
cavititii dentare, mai ales daci, pe lingd obiuratia
veche din compozit si pirtile afectate de carie
secundard. se indepirteaza si din tesutul dentar
siniitos.

In aceste cazuri, clinicianul nu poate deosebi cu
usurintd obturatia veche din compozit de structura
dentard si pot exista doud situatii: fie rimine
compozit vechi in cavitatea preparati. fie se
indepirteazi si din structura denturd sindtoasi,

Optiunea medicului trebuie sa fie intowdeauna de
a reface. nu de a inlocui o obluratie deficitari in
anumite zone. Aceasta este posibili, incd o datd, prin
utilizarea risinilor compozite, (Fig. 7-9).

Fig. 7. Obturatii vechi
din compozit,
cu modificlin colonistice
s1 microfisuri,

Fig. 7. Old composite resin
restorations
showing discoloration
and micro fraclures

longevity of restorations placed because it reduces the
incidence of fractures, a consequence of decreased
internal stresses as compared with those seen in angular
preparations. This is of course influencing positively the
image of the dentist, of the dental office to the patients.
On the other side, there are several limitations associated
with their use that is not within the purpose of this article
lo analyze.

Repair of defective composite restorations

Another issue of paramount importance is the
replacement of old restorations, which is today’s 70 %
of all the operative dentisiry procedures performed in
the dental pracrices,

Replacing leads unguestionably to the enlargement
of the cavily and the problem can be even worse when
we replace an old composite restoration that is defective
partially and healthy in other parts. In these parts, it has
been shown that the clinicians cannot easily distinguish
between the composite and the tooth structure and many
times there is either old composite left in the cavity or
healthy tooth structure is unnecessarily removed as it is
believed 1o be old composite.

S0 there always has to be the option in the mind of
the clinician to repair instead of replacing a restoration
that is only defective in a particular spot. This is
possible, once again, only with the use of composite
resin (Photo 7-9),

Fig. 8. Defectele obturatici au fost indepinate, iar
compozitul rimas a fost sablat (Microeicher 11, Danville
Engineering). In astfel de cazuri este dificil de diferentiat
compozitul de dentind/small, si se preferi proceduri care

previn interesaren strocturilor dentare sinditoase.

Fig. 8.The defective purts of the restorations were removed
ancl then the remaining composite resin was microetched
(Microetcher 11, Danville Engincering). The dentist cannot
distinguish where there is still composite on the woth, so
completing the new restoration with repair procedures
prevents the possible iatrogenic removal of healthy tooth
structure,
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Fig. 4. Obturatiile sunt realizate folosind rasind compozitih cu nanoumpluturd; resaliatul poate B considerit satisfcdior
( Aelite Aesthetic Enamel, Bisco, LUSA)
Fig. 9. The restorations were completed with nanofill composite resin and the result can be considered satstactory (Aclie
Aesthetic Enamel, Bisco, USA)

Numeroase cercetdri stiintifice au aratd i cel ma
important factor in durata de viatd a unei restaurdrd,
indiferent de materialul utilizat, este dar de
dimensiunca cavititii carioase: cavitatile mici
prezinti mai putine fracturi, microfisuri, carii
secundare, se mentin mai mult timp in cavilalea
bucald decdt restaurdrile mai marn.

Cavititile minim invazive trebuic restaurate
definitiv cu materiale adezive. care nu depind de
forma cavitdtii, pentru o adincime si Titime minimi.

Cel mai bun material care corespunde acestor
tipuri de cavitditi moderne este risina compoziti.

Aspectul imbunatatit al zambetului

Conceptele minim invazive trebuic avute in vedere
pentru cazurile in care se doreste un aspect imbunititit
al zimbetului. obtinind rezuliate extraordinare chiar
si fard nici o preparatie (Fig. 10-11).

Fig. 10, Anodontie incisivi laterali supenion la o pacienti
Lindrd
Fig. 1 Congemtully missing lateral incisors i u young
female patient.
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Last but not least. it has been shown in numerous
research projects that the single most important factor
that determines the longevity of a restoration, no
matter what material is used is the size of the cavity.
with the smaller cavities showing less fractures,
micro-leakage, secondary caries and finally
remaining in the mouth for more years that the larger
restorations,

Minimum invasion cavities must deliniely he
restored with bonded materials that have no caviry
design requirements [or minimum depth or width,
The best material that Tits these modern cavities 18
the composite resin.

Smile aspect improvement

The concepts of minimum invasion should nol
be overlooked in cases of smile improvement, when
in several cases, with even no preparation there can
be great results for the patient (Photo 10-11].

Fig. 11, Morfologin canimilor supenon a fost modificati
folosind rising compoztd nbrdd, compozit cu
nanowmpluturd, compozit e nanoumpluturd pentro incizal
i Aclite All Purpose Body, Aelite Aesthetic Enamel. Aelite
Acsthetic Enamel Incizal, Bisco) (prin tehmca stanificirin
Fig. 11, The restorations have been completed with the
lavening technique of hybrid, nanofill and incisal nanofill
composite resin (Aelite All Purpose Body, Achite Acsthetic
Lnamel, Aelite Aesthetic Enamel, BISCO)
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Metode restouratoare mai putin invazive

Conceptele moderne  de  abordare  ale
stomatologiel restaurative si stomatologiei in general,
ar trebui sd includd definitiv filozolia restauririlor
minim invazive, respectul pentru structurile dentare,
obiectivul elementar al medicului, fiind acela de a
nu produce nici o leziune pacientului.

Daca aceeasi reguld se aplicd si In leziunile
carioase mai mari (fig 12-15) atunci protetica lixi si
inserared de implante vor deveni solufii de tratament
dupi o perioadd mai indelungati de timp.
imbundatitind calitatea vietii la pacientii virstnici.

Fig. 12, Fractura peretelui lingual al caviuinii este
frecventi la restaurdrile mari din amalgam.
Fig. 12. Fracture of the lingual plate is an everyday
scenano lor the clinician, on non bonded large amalgam
restorations,

Fig. 13, Duch acest caz era trtal cu metode clasice, ar fi fost
necesare interveniii endodontice, 1-2 pivoli. refacere coronuri.
indepdriane din fesut denar sindtos, apol comand de acoperine,

Cavilalea este preparatd pentru un onlay din ceramic, iur
conceptul mimm mvizv este indeplinit,

Fig. 13. If this case was handled vaditionully, there should be
endodontics performed, 1 or 2 posts and a core placed,
removed maost of the sound tooth structure that remains and
then placed a crown. With the cavity prepamation for a porce-
lain onlay, the concept of minimum invasion is respected.

Less invasive restoration methods

The modern approach to Operative Dentistry and
Dentistry in general should definitely include the
philosophy of minimum invasion, of the respect 10 what
nature gave o the patient, respecting the Hippocrates
oath that the primary purpose of the doctor is to do no
harm to the patient.

If the same philosophy is followed by the clinician
in more advanced lesions then the fixed prosthodontics
and finally the implantology intervention will come later,
thus improving the quality of life in a continuously
older population. (Photo 12-15)

Fig. 14. Onlay din ceramicii (Empress, Ivoclar Vivadent),
Ceramist: Nikos Nikolaou, Thessaloniki, Greece
Fig. 14. Porcelain onlay (Empress, Ivoclar Vivadent),
Ceramist: Nikos Nikolaou, Thessaloniki, Greece

Fig. 15, Onlay-ul ceramic restaurcazd cavitatea din punct
de vedere functional si esietic. si in acelusi timp oferd
rezistentd lu fructuri, Ciand aceastd restaurare deving
deficitari, dentistul poate oncind si prepare dimele
pentru un juckel ceramic, pe care a evital sd-l reulizeze de
la inceput, pentru a minimaliza pierderen de subsiania
dentard sdndtoasi.

IFig. 15. The bonded porcelain onluy restores function and
esthetics and ot the same time gives years of life to this
tooth. When this restoration fails, the dentist can always
do the crown that would do at the first place, but didn’

wunl to remove more from the healthy woth,

8l
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Materiale restouratoare

Risinile compozite reprezintd materialele de
electie in odontoterapia restauratouare, multe tiri
renungind la utilizarea amalgamului.

Folosirea amalgamului ¢ material de obturare este
tot mai redusi, dar nu datoritd oxicitdti mercurului.
Cercetiirile pe aceastd temd au aritat ¢d nu existd o
legiturd clard intre mercurul continui in amalgamul
dentar si anumite efecte negative asupra organismului
uman (desi sunt dovezi clare in ceea ce priveste
poluarea mediului inconjuritor cu amalgam de
mercur — in special in (drile in care nu existi o
tehnologie de colectare si evacuarefreciclare a
amalgamului dentar).

Risinile compozite oferd. pe lingd aspectul estelic
— atiit de dorit de pacienfi, capacilatea de a se lega
adeziv de dinte, reparind usor si ciit mai conservativ
cavitatea preparati. Desigur, trebuic sd (inem
intotdeauna cont de respectarca modului de utilizare
a acestora, Un amalgam dentar de o calitate medie
se comportd mai bine in timp deciit o obwratie din
compozil, dacd pentru aplicarea risinii compozite
nu s-au respectat regulile izoldrii cavitdtii, tehnica
de aplicare a adezivului, obturarea propriu-zisi,
finisarea si lustruirea: in aceste cazuri pot apirea
sensibilitatea postoperatorie, carii secundare.
modificiri coloristice marginale, etc.

Durata medie de viaid a obturatiilor cu rising
compozitd este de aproximativ 7 ani. pe cind, pentru
cele din amalgam este de 11 ani. Aceasta se intimpla
¢t 0 consecintd a tehnicii de lueru, si nu din cauza
materialului propriu-zis; dacd obturatia din rdsini
compoziti este realizatd dupa indepdrtarea unui
proces carios, dimensiunile sunt mult mai reduse,
deciit la orice alt tip de restaurare. Astfel, chiar daci
obturatia din compozit trebuie inlocuitd in timp, spre
deosebire de amalgam, aceasta se va face la perioade
mai lungi. si in final, perioada de supravietuire a
dintelui va fi mai indelungaa.

Concluzii

Pentru respectarea conceptelor minim invazive, este
necesar diagnosticul precoce al leziunilor, evaluarea
riscului de carie pentru fiecare individ, interventii
neinvazive, precum si o atitudine de conservare a
tesuturilor pe termen lung. cu preparatii dentare
minime, utilizarea matenalelor adezive, repararea, nu
inlocuirea restauririlor necorespunzitoare.
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Restorative materials

Composite resin today is the material of choice
in Operative Dentistry, with several countries having
banned the use of amalgam. The rcason is not
mercury toxicity as research has concluded that there
is no strong evidence supporting the theory that
mercury contained in amalgam dental fillings is
harmful for human health (although there is evidence
for environmental pollution from amalgam -
especially in countries where there is no mechanism
of collection and proper disposal or recycling of
dental amalgam). Composite resin, except for the
excellent aesthetic characteristics that are often
required by today’s patients. offer the ability of
bonding to tooth structure, repairing easily and of
course conservative cavily preparation. OF course,
one should never forget that composite resin is 4 non
forgiving material if the protocol is not perfectly
followed. A moderate quality amalgam restoration
can perform well in time when a composite
restoration il the protocol of isolation, bonding,
placing, finishing and polishing is not perfectly
followed will betray the dentist and the patient and
soon or even immediately will appear problems such
as postoperative sensitivity, sccondary caries,
staining at the margins etc. The mean longevity of
composile resin restorations appears to be 7 years
while amalgams survive in the oral cavity for a mean
time of |1 years. This muy be due to the technique
sensitivity of the composite restorations and not to
the material itself but what is of outmost importance
is that these restorations, especially when they are
done at the first place. are much smaller then any
other type of restoration. So, even if in the lifetime
of a tooth a composite resin restoration will need 10
be replaced one more time than amalgam, the cycle
or replacements and finally the lifetime of the tooth
will be longer.

Conclusions

The concepts of minimum invasion technique
needs to respect some principles like early detection
of lesions; individual caries risk assessment;
nonsurgical interventions: as well a modified
approach that includes delaved restoration, smaller
tooth preparations and adhesive dental materials and
repair rather than replacement of failing restorations.
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in viitor vor apirea cu sigurantd modalititi noi
de preventie, de diagnostic, de tratament care vor
facilita indeplinirea conceptelor minim invazive.
Totusi, deocamdatid, existd bariere culturale si
economice ce trebuie inlfiturate pentru ca medicul
dentist sii fie pe deplin mulumit de practica clinici.
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