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« Planificarea implantara tridimensionala

Propunere de protocol chirurgical »

Doctoranda Maria-Cristina VAIDA

In 2005 am inceput utilizarea pentru prima datd a planificdrii implantare
tridimensionale prin protocolul NobelGuide™ (NG), deoarece se prefigura ca un real
progres tehnic, esential in implantologie.

Protocolul NG implica implantarea intr-un singur stadiu chirurgical, fara lambou si
o incarcare protetica imediata cu o proteza definitiva realizata in prealabil prin tehnica
Procera®. Aceastd evolutie nu putea fii decit tentantd atat pentru medic cat si pentru
pacient.

Totusi, o incarcare protetica imediatda poate genera micromigcari nefaste
osteointegrarii. Pentru a reduce la maximum micromiscarile s-a decis limitarea
indicatiilor protocolului NobelGuide™ original (NGO) la cazurile de edentatii totale tratate
cu cel putin 6 - 8 implante solidarizate. Implantele trebuie inserate intr-un context 0osos
favorabil, ca volum si densitate, in vederea obtinerii unei bune stabilitati primare.
Proteza insurubata imediat dupa inserarea implantelor trebuie sa fie perfect rigida,
ideald fiind armétura din titan (Procera®). Stim insa c& tehnica Procera® nu accepta nici
0 eroare iar inexactitudinile pot interveni la diverse niveluri ale protocolului (chiar si in
momentul examenului computer-tomografic), cauzand imposibilitatea insurubarii
protezei.

Pana in acest moment, am studiat 30 de cazuri de edentatii tratate prin utilizarea
planificarii implantare tridimensionale cu programul informatic specific protocolului NG.
Am inregistrat un singur caz de esec in care 7 implante din 8 au fost extrase la cateva
saptamani dupa inserarea lor.

Deci, in total o metoda care ne-a dat satisfactie cu toate ca complicatiile intalnite
ne-au determinat sa realizam modificari importante ale protocolului chirurgical ceea ce

ne-a adus mai multd sigurantd. Incarcarea proteticd imediatd prezintd riscuri



suplimentare in raport cu incarcarea protetica dupa 4 - 6 luni de osteointegrare. In
consecinta, rezervam tehnica incarcarii imediate pentru cazuri particulare ca de
exemplu: pacienti in varsta sau care prezinta sindroame sistemice ; pacienti care
locuiesc foarte departe, neputdnd sa se deplaseze usor la structura noastra de
tratament. Pentru toate cazurile o conditie e indispensabila : contextul osos trebuie sa
fie favorabil, deci sa nu necesite reconstructii osoase in momentul inserarii implantelor

deoarece interventia chirurgicala este « flapless », adica fara decolare de lambou.

Aceasts lucrare reprezinta o colaborare intre Catedra de Protetica Dentara a

Universitatii de Medicina si Farmacie Cluj-Napoca, Romania sub conducerea d-nului
Profesor Dr. Sever Popa si activitatea din cabinetul de parodontologie si implantologie a
d-nului Dr. Paul Mattout (Doctor de Stat in Odontologie, Abilitarea de a conduce lucrarile
de cercetare), Franta, colaborare care ne-a permis utilizarea conditiilor stiintifice gi
tehnice de Tnalt nivel. Teza « Planificarea implantara tridimensionala. Propunere de

protocol chirurgical » este structurata astfel :
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Partea |, partea generala, se refera la ultimile cunostiinte si evolutii recente

in implantologie.

In primul capitol s-a dorit evocarea relatiilor dintre tesuturile peri-implantare si
succesul pe termen indelungat al tratamentelor implantare. Vedem importanta atat a
epiteliului de jonctiune céat si a mucoasei keratinizate sau de asemenea a nivelului
pozitiei crestei osoase. S-a realizat o paralela intre tesuturile parodontale si cele peri-

implantare in special in ceea ce priveste spatiul biologic si tesutul osos.

in al doilea capitol am studiat principalele concepte chirurgicale si protetice si
evolutiile care au condus la incarcarea protetica imediata. Am comparat protocolul
«standard», Branemark cu protocolul rapid siin particular cu protocolul NobelGuide™.

Referinfa noastra in tratamentul implantar este sistemul Branemark. Este
elementul nostru de comparatie pentru protocoalele chirurgicale pe care le-am utilizat n
aceasta teza. Conceptul de osteointegrare a fost observat de Branemark la sfarsitul
anilor 50. Branemark a propus ulterior tehnica implantara in 2 stadii chirurgicale dupa 15
ani de experimentare a protocolului sau. Conceptul sau a fost « gold standard» al
tehnicilor implantare cu o rata de succes atingand 99%.

Ulterior, pentru a reduce durata tratamentului si pentru a facilita protocolul
chirurgical Branemark, multi autori au folosit tehnica implantara intr-o faza chirurgicala.
Dar, stim ca inca de la inserarea lor, implantele sunt expuse la micromiscari. Pentru a
evita aceste micromiscari (care pot sa conduca la interpunerea unui tesut fibros intre os
si implante) am folosit implantarea intr-o faza chirurgicala asociata cu solidarizarea
rigida si imediata a implantelor.

Evolutiile imagisticii medicale ne-au permis sa asociem tehnica de implantare
intr-un stadiu chirurgical cu incarcarea protetica imediata printr-o proteza definitiva,
insurubata si rigida (armatura Procera® din titan) care solidarizeaza implantele inca de
la inserarea lor. Astfel incercam sa reducem micromiscarile nefaste osteointegrarii.

Numeroase companii au pus la punct programe informatice de planificare
implantard. Am ales sistemul NobelGuide™ pe de o parte datoritd colaborarii cu
Profesorul van Steenberghe din Leuven, Belgia care ne-a permis sa studiem sistemul

LITORIM (Leuven Information Technology based Oral Rehabilitation by means of



Implants) pus la punct de echipa sa. Sistemul Litorim este la originea conceptului
NobelGuide™. Tn plus, structura in care s-a realizat cercetarea utilizeaza de mult timp
(inca din momentul difuzarii lor) implantele Branemark. Parea judicios ca o continuitate
sa se realizeze cu sistemul NobelGuide™ conceput specific pentru implantele pe care le
folosim.

Acest concept ne-a tentat deoarece ne-a permis sa planificam tridimensional
inserarea implantelor in raport cu un proiect protetic, sa fabricam un ghid chirurgical si
proteza Tnainte chiar de implantarea chirurgicala a pacientului.

Pregatirea ghidului chirurgical si a armaturii protetice prin CFAO (conceptia si
fabricarea asistata de ordinator) si nu prin amprenta convetionala este o siguranta a
preciziei acestui procedeu. Imperfectiunile care pot aparea in cursul amprentarii in
cavitatea bucala sunt astfel evitate.

Precizia extrema a protocolului NGO ne-a demonstrat ca orice eroare, oricat de
minima, ar duce la inutilizarea protezei. Aceste erori posibile am dorit sa le determinam

si sa le diminuam limitand indicatile protocolului NGO.

Partea |l se referid la contributia personala. Ea este structuratd pe 4

capitole.

in primul capitol se realizeaza o analiza a dificultatilor intalnite la fiecare etapa a
protocolului NobelGuide™ original (NGO). Se prezinta rezultatele cazurilor tratate cu
acest concept: cazurile tratate cu succes si cazurile in care au aparut complicatii. Asa
cum se va vedea, dificultatile intalnite sunt numeroase dar experienta ne-a permis sa le
evitam pe unele si sa obtinem rezultate cu succes.

Am limitat indicatiile utilizarii protocolului original, ceea ce ne-a permis sa
obtinem, cu incarcarea protetica imediata, o ratd de succes comparabilda cu cea a
incarcarii protetice dupa 4-6 luni de osteointegrare.

e Utilizam NobelGuide™ original doar pentru edentatiile totale ;
e Volumul osos trebuie sa fie suficient pentru a nu necesita grefe osoase
per-implantare (abordul chirurgical este realizat fara decolare de lambou,

tehnica «flapless»).



e Densitatea osoasa egala sau superioara a 600 - 700 UH (Unitati
Hounsfield) pentru a permite inserarea implantelor cu 35 Ncm (Newton
centimetru) Tn vederea obtinerii unei bune stabilitati primare.

e Un numar suficient de implante este necesar pentru a avea o buna
repatitie biomecanica a forielor. Pentru o edentatie totala, 6 — 8 implante
sunt indispensabile.

e Solicitarile exercitate asupra implantelor prin fortele ocluzale sunt cu atat
mai reduse cu cat numarul implantelor este mai mare.

e Implantele trebuie sa fie solidarizate imediat printr-o armatura protetica

rigida (de preferintd armatura din titan Procera™

pentru ca micromiscarile
sa fie reduse sub 150 pm.

Protezele supra-implantare perfect realizate au fost Tnsurubate in aceeasi
sedinta, imediat dupa inserarea implantelor. Acest avantaj a facut din NGO un protocol
de electie pentru pacientii in varsta, fragili sau cu afectiuni sistemice, care necesitau
sedinte scurte, reduse ca numar si o interventie chirurgicala minim invaziva.

Prin cele 14 cazuri tratate cu protocolul NGO, am observat dificultati sau
complicatii care nu au condus niciodata la esec (cu exceptia unui caz in care se pare ca
mai degraba o eroare tehnica ar putea fii evocata decat protocolul NobelGuide™ insusi)

Studiul pas cu pas al protocolului NGO ne-a permis sa elucidam dificultatile
posibile pentru a le evita. Am evidentiat ca conceptul NGO prezinta imperfectiuni, in
special in ceea ce priveste elaborarea ghidului chirurgical si transpozitia in cavitatea
bucald a planificarii implantare virtuale. In asteptarea modificarilor pe care le-am propus
firmei producatoare, am modificat protocolul NobelGuide™ original. Pana in acest
moment am folosit protocolul NobelGuide™ modificat (NGM) in 16 cazuri si intentiondm

sa extindem indicatiile lui.

in al doilea capitol, am studiat proprietatile fizice ale ghidului chirurgical si
implicatiile pe care acestea le-ar putea avea in eventualele erori sau complicatii intalnite
cu protocolul NobelGuide™ original.

Avand in vedere solicitarile fizice pe care le suporta ghidul chirurgical n

momentul fazei chirurgicale, am presupus o deformare a acestuia in timpul insurubarii



implantelor (momentul fortei variind intre 20 si 50 Ncm). Testele noastre de laborator au
aratat ca :

e Presiunea la ruptura este de 30 Mega Pascali ;

o Deformarea la ruptura este de 3,6% ;

e Modul Young este de 900 Mega Pascali.

in ciuda dificultatilor de a compara o masind de tractiune cu efectele lucrului
mecanic (de ingurubare al implantelor) asupra ghidului chirurgical, nu putem exclude o
usoara deformare a acestuia sub actiunea presiunii mari, in timpul solicitarii ghidului
chirurgical prin ingurubarea implantelor in osul pacientului.
Acest test ne-a permis sa concludem ca in momentul insurubarii implantelor prin
ghidul chirurgical (fixat pe un suport rezilient, mucoasa bucala), deformarea ghidului ar
antrena erori in pozitionarea implantelor si in consecinta proteza nu mai poate fi

pozitionata corect.

Al treilea capitol este consacrat propunerilor noastre de a modifica protocolul
original si in special modificarea fazei chirugicale a acestui protocol. Au fost tratate 16
cazuri cu protocolul NobelGuide™ modificat (NGM).

Primele faze sunt identice cu cele ale protocolului original : proiectul protetic si
estetic, ghidul radiografic, planificarea implantara tridimensionala si pozitionarea ghidului
chirurgical in cavitatea bucala Din acest stadiu, am propus modificarea protocolului

chirurgical:

foraj transmucos cu freza de diametru 2 mm ;

o &

indepartarea ghidului chirurgical ;

incizie de pe mijlocul crestei care reuneste punctele de fora; ;

a o

decolarea lambourilor in grosime totala ;
e. inserarea implantelor dupa protocolul Branemark, in 2 stadii chirurgicale ;

f. incarcarea protetica dupa 4-6 luni de osteointegrare.



Protocolul NobelGuide™ modificat simplificd si securizeazd considerabil
conceptul de referinta Branemark. NGM permite in acelasi timp atat precizia planificarii
implantare tridimensionale cat si posibilitatea anticiparii si realizarii eventualelor
reconstructii osoase peri-implantare. S-a testat NGM pe 16 cazuri. Rezultatele

incurajante ne incita sa perseveram in acest sens.

Al patrulea capitol prezintd o analiza comparativa a rezultatelor clinice si
radiografice cu protocolul NobelGuide™ original si cu protocolul NobelGuide™ modificat
(NGM). Resorptia osoasa peri-implantara este comparata.

S-a utilizat o analiza comparativa a rezultatelor clinice obtinute cu NGO si NGM.
Una din concluziile principale este absenta complicatiilor cu NGM, in timp ce cu NGO
am intélnit 6 cazuri cu complicatii (5 cazuri finalizate cu succes si un singur caz de
esec).

S-a realizat o analiza comparativa radiograficda a resorptiei osoase peri-

implantare cu NGO si NGM la maxilar si la mandibula. Rezultatele arata :

e O resorptie osoasa mai redusa cu NGM decat cu NGO;

e Cu NGO, la maxilar s-a obervat o rezorptie mai redusa decat la mandibul3;
e Cu NGM, maxilarul prezinta o rezorptie mai importanta decat la mandibul3;
e Cu NGM, maxilarul prezinta o rezorptie mai importanta decat cu NGO;

e Cu NGM, mandibula prezinta o rezorptie mai redusa decat cu NGO.

S-a realizat o analiza comparativa a resorptiei osoase peri-implantare cu NGO si

cu NGM comparativ cu protocolul standard (PS) Branemark.

e Rezorptia cu NGO este usor superioara celei cu PS ;

e Rezorptia cu NGM parea identica cu PS.



Astézi, literatura de specialitate si experienta noastra ne asigura in utilizarea

protocolului NGM. Intr-adevar, NGM mbina tehnica chirurgicald « gold standard »
Branemark cu progresele tehnologice ale planificarii implantare tridimensionale. Studiul
nostru ne-a condus la concluzia ca NGM, facilitdnd protocolul chirurgical pentru pacientj,
faciliteaza si medicului abordarea cazurilor de edentatii totale dificile, cu suport osos

redus.

Planificarea implantara tridimensionala ne permite :

e Determinarea numarului implantelor in functie de un proiect protetic care a
fost transformat in ghid radiografic ;

e Determinarea emergentelor si axelor implantelor in functie de morfologia
tridimensionala a osului, dar si in functie de proiectul protetic si estetic ;

e Anticiparea celui mai bun abord 0sos pentru inserarea implantelor precum
si anticiparea eventualele reconstructii osoase necesare ;

e Reducerea considerabila a duratei interventiei chirurgicale datorita

preciziei ghidului chirugical.

In concluziile generale se prezintd consecintele rezultatelor noastre diverse
privind protocolul original, studiul ghidului chirurgical si protocolul modificat. Deducem
astfel atitudinea noastra actuala privind anumite inovatii care nu constituie intotdeauna
progrese cand acestea neglijeaza principiile biologice ale cicatrizarii si evaluarea

rezultatelor pe termen indelungat.

Cuvinte cheie: planificare implantara tridimensionala, protocol

NobelGuide™, ghid chirurgical, abord chirurgical fara lambou, supraincércare protetica
imediata, osteointegrare.
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A SUMMARY OF THE DOCTORAL THESIS
« The three-dimensional implant planning.

Proposal of a surgical protocol”

Doctoral Candidate : Maria-Cristina VAIDA

It was in 2005 that we used for the first time the NobelGuide™ (NG) protocol which
seemed to represent an outstanding progress in dental implantology.

The NG protocol means all-in-one implants, flapless and immediate loading with
fixed protheses, already fabricated using Procera software. This type of concept has
become, of course, very attractive for both dental professionals and patients

Nevertheless, the immediately placed implants can generate micro-movements
which put in danger the implants osseosintegretation. In order to limit the micro-
movements, we have deviated from the regular NG protocol in the case of totally
edentulous patients and have decided a placement of minimum 6 to 8 connected
implants. To do this, the patients are supposed to present a convenient maxilla and/or
mandible bone structure as well as a convenient bone density. The screwed full-arch
immediately loaded prosthesis must be rigid, even more, it should be fixed on a titan
Procera technique, but strictly keeping in mind that this technique allows no errors. Failure
can appear in any phase of the protocol, even during the imaging computed explorations.

At present an observational study is being made in our medical center of 30
patients with total edentulous upper and lower maxillae, involving implant treatment with
the computer guided surgery technique NobelGuide™. So far, we have registered only
one failure where 7 implants in 8 had to be replaced only a few weeks after the loading.

We can therefore say that the technique is satisfactory on the whole, but the
complications implied made us greatly change the protocol in order to ensure more
comfort and security for the patients. On the other hand, the immediate restoration
procedure implies complementary risks that the conventional flap technique doesn’t. That
is why, we are still practicing the conventional technique for older subjects, or subjects
with systemic syndromes, or subjects living quite far from our medical center being thus

prevented from a quick satisfactory patient management.
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Part | is dedicated to a general view of the latest achievements in

implantology.

In chapter 1 we took into account the peri-implant tissues versus periodontal
tissues, especially in what concerns the biological space and the bone tissue. We wanted
to see on what extent the successful implants depend on various peri-implant tissues
We'll show the importance of both the junction epithelium and the keratin mucosa, as well

as the position of the bone edge.

In chapter2 we detailed the main surgical and prosthetic concepts, as well as the
recent trends who led to the immediately placed implants. We compared the conventional
loading protocol to the immediate loading protocols, namely the NobelGuide™ protocol.

Our implant treatment reference is the Branemark system. This is our yardstick for
surgical procedures that we have used in this work. The concept of osseosintegration was
observed by Branemark in the late 1950's. For a further 15 years Branemark proposed its
implant technology using a two-stage surgical approach. Its concept was the "gold
standard"”, implant techniques with a success rate of up to 99%.

In order to reduce the delays and to facilitate Branemark’s implantation technique
we used, like many authors, a one-stage surgical approach to it. But we are aware that
from the very beginning the implants are exposed to micro-movements once inserted.

In addition to avoid these deleterious effects (which may lead to the interposition of
fibrous tissue between the bone and implants), we used the implantation in just one
surgical phase with a rigid and immediate connection of the implants.

Developments in medical imaging have allowed us to combine the technique of
one-stage surgical implantation for immediate loading by a screwed and rigid final
prosthesis (titanium frame Procera®) that secures the implants at the time of placing. In
this way, we try to reduce the deleterious micro-movements during osseosintegration.

Actually, an important production of software capable of planning and
manufacturing a surgical guide and prosthesis that can be placed immediately after
implant insertion has been developing in the last years. We chose the NobelGuide™
system because of our collaboration with Dr. van Steenberghe de Leuven from Belgium,
that enabled us to get aquainted with the LITORIM technique (Leuven Information
Technology based Oral Rehabilitation by means of Implants) first developed by his
researchers team. As a matter of fact, the LITORIM techniqgue generated the
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NobelGuide™ system. Moreover, we have been using the Branemark implants for several
years which implies the use of the NobelGuide™ system.

All our team have been attracted by the innovation of this procedure that provided
rigorously planned implant surgery, together with the possibility of fitting prostheses with
immediate function in edentulous patients

Thanks to the NobelGuide™ original protocol we have been able to plan a three-
dimensional (3D) implant placement according to a prosthetic project, producing a
surgical guide and prosthesis before the implant placement itself.

The preparation of the surgical guide and of the prosthetic frame by CADM
(computer aided design and manufacturing) rather than by conventional imprint is a
guarantee of the accuracy of this method. In this way imperfections due to imprints are
avoided.

The NGO high precision has also shown us that any error in the protocol, however
small, resulted in an unusable prosthesis. These are the possible errors that we wanted to

identify and reduce their number by limiting the indications of the ONG.

Part Il consists of our personal contribution. It contains 4 chapters.

In the first chapter, we are evaluating the surgical and prosthetic complications of
implant treatment with the original NobelGuide™ protocol, through 14 patients.

Therefore, we are presenting our results — successful immediate loading as well as
complications- in patient's treatment with the NobelGuide™ protocol. The registered
results show that we encountered many difficulties, but practice and experience helped us
avoid certain errors and transform failure into success.

Thanks to our limited evidences we achieved an important success rate with
immediate loading as with the delayed loading:

¢ We use NobelGuideTM only in cases of total tooth loss.

e The bone volume must be sufficient so that there is no need
of per-implant bone graft (surgical "flapless")

e The bone density (with a level) between 600 and 700 Hounsfield Units should allow

a tightening of the implant starting from 35Ncm (Newton centimeter) to give it a

good primary stability.

e The constraints imposed by occlusal loads are all the more lower so since the

number of implants is higher.
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e The implants must be immediately secured by a rigid prosthetic frame (preferably
titanium frame Procera®) so that the micro-movements are reduced at a rate less
than 150 microns.

The fixed prosthesis without errors was placed during the very moment of
implantation. On account of this advantage we chose the NGO for the elderly, frail
patients with systemic diseases requiring, sparse, short and minimally invasive sessions.

Out of the 14 clinical cases treated with the Nobel Guide™ original protocol (NGO),
we observed problems or complications but which have never resulted in failure (with one
exception where it appears that a technical error may be raised rather than the protocol
Nobel Guide™ itself).

The step by step protocol study has allowed us to elucidate the possible pitfalls and
overcome them.

We have brought to light that the NGO concept has shortcomings (imperfections,
defects), particularly in the elaboration (drafting) of the surgical guide and the accuracy of
the planning implant transposition into mouth.

Until the changes we are proposing to the manufacturer, we modified the protocol
NobelGuide™. We used the modified protocol NobelGuide™ in 16 cases and we extend

its indications.

The second chapter we deal with the physical properties of the surgical guide and
the potential negative implications of the NobelGuide™ original protocol.

Given the physical constraints experienced by the surgical guide during the
surgical phase, we observed a strain during the screwing of implants with a 20 to 50 Ncm
torque.

Our laboratory tests showed:

* A tensile strength of 30 Mega Pascals
* A strain at break of about 3.6%

* A Young's modulus of 900 Mega Pascals

Despite the difficulties in comparing the effects of a towing machine and the effects
of the implant tightening torque on the surgical guide, we cannot exclude a slight
deformation of the sample under high stress, (pressure) when getting the surgical guide

screwed into the jaw of the patient.
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Due to this test we can conclude that the prosthesis cannot be used if while fixing
the surgical guide in the mouth the deformation of the last causes a defect in the position

of implants.

In the third chapter we propose some changes in the original protocol, especially
in its surgical phase that would improve the accuracy of this computer guided implant
technique.

The early phases with the radiographic guide, the virtual planning and the mouth
placement of the surgical guide remain the same. From this stage, we modified the
protocol:

a. Transmucosal drilling using only 2 mm diameter drill;

b. Removal of the surgical guide;

c. Incisions along the drill holes;

d. Elevation of full-thickness flaps;

e. Implant placement in 2 surgical phases (Branemark protocol);

f. Delayed loading from 6 to 12 months.

The NobelGuide™ modified protocol (NGM) greatly simplifies and secures the
Branemark’s «gold standard”. The NGM allows both the precision of prior planning in 3D
and join the meeting of implant with bone reconstructions. We have tested the MNG on16
cases. The encouraging results we have obtained motivate (stimulate) us to persevere in

this direction.

The fourth chapter is a comparative analysis based on the results of both the
original NobelGuide™ protocol and the modified NobelGuide™ protocol.
We have performed a comparative clinical analysis of NGO and NGM. One of the
main conclusions is the lack of complications with NGM whereas with NGO we had 6
complications and a failure.
We have performed a comparative radiographic analysis of the peri-implant bone
resorption in the maxilla and the mandible with ONG and MNG. The results show:
e A less bone resorption with NGM than with NGO;
e With NGO, the maxilla showed less bone resorption than the mandible;

e With NGM the maxilla shows more resorption than the mandible;
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e With NGM, the maxilla showed more resorption than NGO,;
¢ With NGM, the mandible has less resorption than NGO.

We have performed a comparative analysis of peri-implant bone resorption of ONG
and MNG with the standard protocol (SP) of Branemark.
e Resorption with NGO is slightly higher than that of PS;

e Resorption with NGM seems identical to that of PS.

At present, the literature and our experience give us confidence in the idea of

using the protocol NGM. Indeed, the NGM combines the Branemark’s surgical technique
("gold standard") and technological advances in 3D implant planning. Our study leads us
to the conclusion that the NGM, while simplifying the protocols for the patients, makes

easier and more confident our approach to difficult cases.

The three-dimensional implant planning allows us in effect:

» To determine the number of implants according to prosthetic project that
followed the radiographic guide;

» To determine the emergence and implant axes based on the 3D
morphology of the bone, but also depending on prosthetic and aesthetic
project;

* To anticipate the best possible bone approach and the eventual bone
reconstructions;

* To significantly reduce the duration of the surgery thanks to the precision
of the surgical guide.

In our general conclusions, we draw the consequences of the various results
concerning the original protocol, the study of the surgical guide and the modified protocol.
We will deduct our current attitude towards certain innovations which does not always
constitute progress when they are wrong the biological principles of wound healing and

long term results.

Keywords : tridimensional implant planning, NobelGuide™ concept,

surgical guide, flapless surgery, immediately loading, osseosintegration
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