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The analysis of the implant setting processes reveals there are three distinct and juxtaposed groups: 

- the air group with saliva, air, tongue, food, etc… 
- the conjunctive internal group, bone substance, separated from the previous group by the 

epithelium. 
- the implant group, it is the added piece, essentially composed of the dental implant which 

wears the restorative prosthesis. 
 
Only a perfect cohabitation of the three groups will guarantee the success of the operation. Nothing is 
possible without that. 
We must therefore study: 

- the links between the systems; 
- the therapeutic imperatives to respect to get these links. 

 
By observing the remarkable article by Philippe LONCA and its large bibliography, we are struck by 
the extremely biotechnical aspect of the research and developments lead by this discipline. The search 
for rules guarantying the respect of the therapeutic imperatives seems to dominate the study of the 
links between the three groups.  
 
The technology of the optical impression has led us to use exceptional means to perfect these links 
between the groups and then define the rules to respect. 
 

I. Theoretical approach of the problem 
 
 

Until the last years, the main research wanted to get a bone ankylosis as perfect as possible around the 
implant (STREEL – 10) (LINKOW – 13) with a reorientation of the bone strength lines perpendicular 
to the implant (J.M. JUILLET). Quickly it had to be admitted that the parafunctional or unexpected 
pressure meant bone microlises each time they applied to the third group (implant prosthesis), without 
apportioned power and whose volume added in time.  
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This explains that for the past years the studies were on both: 

- biocompatibility of materials (JOSE FOWICZ BEISOU – 2) 
- obtaining a neoshaped desmondonte. 

 
We observe studies on new materials capable of insuring, within extremely strict experimental 
conditions, good regeneration and adhesion of desmondontal fibers. 
 
Another study was led on obtaining an epithelial link recognized and physiologically satisfying. 
 
We don’t think, like most authors, that the problems which appear in the biosynthesis of the collagen 
fibers and the proteoglycans are exclusively due to biocompatibility of the material or to problems of 
penetration towards the internal group at the epithelial link level. 
 
We used as working hypothesis the fact that the creation of a desdomontal neoshape on an implant 
needs the same rules as classic healing, that is to say: 
 

- firstly: apparition of fibrous coagulation which, when retracting, will bring the gum closer 
to the implant’s shank, separating the air group from the internal group. 

- secondly: leucocytes and conjunctive cells will consolidate the underlying structure. 
- finally, the conjunctive and epithelial cells will restructure all of the tissues. 

 
We think this restructuration will only happen properly in the desdomontal zone if the bone-implant 
space isn’t bigger than 200µ everywhere. 
 
In order to envisage reattachment, the newly synthesised by the conjunctive cells fibers must quickly 
meet both the bone edge and the implant edge. This implies a perfect stability of both elements. We 
mean that the implant must rigorously insert inside the endo- or juxta-bone cavity and not move during 
the first healing phase, while bearing mechanical stimulations. This simultaneity between both 
activities demands, we quickly understand, total adaptation between both present elements: the 
implant and the receiving site. A lot of half successes in implantology are due to the fact that the 
securing of the implant only happens at certain places which rapidly disappear. Thus abandoned, the 
implant is slightly mobile and stops any strict ankylosis and reattachments. This explains the success 
of implantology compared with its beginnings. 
 
Past this distance – the previous condition already being satisfied – the macromolecule runs the risk of 
seeing its electropositive or negative sites saturated by annexe molecules to form a static ball. The is 
very little chance that such a structure can both lean on the bone and the implant and insure its 
maturity by creating new intra and inter-molecular links (cross-linkage) (LAZZARI – 3). 
 
The problem of biocompatibility show its importance now and now only, as it is it who will authorise 
good adhesion of the fiber on the implant’s surface. 
 
If this formation happens normally, the third phase (restructuration of all the tissues) will end by the 
final formation of a normal epithelial link. For this link to last in time, the internal group must be rid of 
conjunctive shortcomings whose discontinuous look will induce destruction zones in the middle of the 
ankylosis or pseudodesmodonte. 
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[Drawing 1: drawing showing the principle of the whole CAD/CAM equipment.] 
 
So it appears primary that both the bone cavity and the implant volumes fit with each other rigorously 
in every point and that, naturally, the interface space isn’t bigger than 150 µ. This is the objective we 
propose to reach at the lowest with the optical impression. 
 

II. Optical impression 
 
Each implant site is unique and wanting to adapt a stable preshape to this cavity with such precision 
seems totally unrealisable. This is what led us to develop the optical impression in the implantology 
domain. 
 
If we admit that we have a manufacturable preshape in a biocompatible material and an optical reading 
mode of the implant cavity of 60µ appreciation, we can say that we will positively answer our working 
hypothesis. The optical impression, with its technological support, will insure the manufacture of an 
individual implant of which each point will be around +/- 60µ of the bone edge. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



F Duret and Coll. Implantologie Orale (traduction Anglaise)  

Implantologie Orale (14)  pp 6 – 14, 1984 
 

Page 9 
 
 II.1. Optical capture 
There are several methods of tridimensional capture of an object. Let’s signal: 

- holography (SWINSON and YOUNG – 6) 
- photogrametry (ROODER) 
- moiré by coherent or non coherent wave (F. DURET – 8 – 2) 

 
We prefer, for technological reasons, the third method. Moiré can be defined as “interferential effect 
obtained by superimposing a shape deformed by the object to analyse to the identical reference 
framework” (drawing 2). 
 
On the object appear level curves whose z spacing is constant; the value is given by the formulae: 
 
 2 a D² / b F 
 
In which: 
a represents the reference framework’s spacing   
D represents the reference distance 
b represents the distance between both objectives 
F represents the focal distance of the system (drawing 3) 
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It is possible to get a precision of around 50µ for x and y and 100µ for z (binary reading). By doing a 
density check and a very rigorous skeletisation of the image, the reading will reach 25 to 30 µ. The 
experimental conditions can’t be reached inside the mouth; it is wiser to hope to reach the values of 60 
to 80µ for readings on implant sites. 
 
A visualisation interface enables at any time to control the penetration and the orientation of the 
reading. It appears at the surface of the root or inside the implant cavity, a group of level curves like 
the ones on maps, giving an idea of the relief, even though the image is only 2D. With minimal 
teaching, the control of this data capture is easy (drawing 4) 
 
[Drawing 4: moiring on superior premolar] 
 
 II.2. Computer Aided Conception 
The analogue digital conversion of the image happens preferably with a charge transfer matricial 
photocensor (CCD) (drawing 5) and its implementing cards (DURET – 4 – 5). 
 
This component has indeed the advantage of being flat and reading at a frequency of 5 megaHertz and 
addressing each point (60 000 P.el.). All these digital values – stable ones – are managed by a 
computer ensemble composed of a central unit (i.e. VAX 730 from DEC), controlled by a basic 3D 
software (i.e. EUCLIDE) and a specific software (i.e. dental implants). 
 
[Drawing 4 bis:  Distal face 

   Mesial face 
   Occlusal face 
   Moiring on premolar] 
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The 3D softwares have matter and volume notions. They have for aim to modulate complex 
tridimensional shapes such as an implant cavity to apply specific calculations to it. 
 
A tool machine can “swallow” up to 300 000 lines per second. So it is logical to think that 
manufacturing an individual implant for the analysed cavity won’t take longer than 15 minutes. 
 
 

III. Discussion 
 
It seems evident that the optical impression will gather and value all scientific knowledge in 
implantology. This will happen thanks to three innovations: 
 
[Drawing 5: charge transfer matricial photocensor (CCD)] 
[Drawing 6: Operation protocol for an implant with optical impression and CAD 
Natural teeth, bridge pillars, are prepared, tatters are lifted: 

(1) Optical impression 
(2) Memorisation of the bridge with a computer with placement of the implant on video 

screen 
(3) Creation of implant setting 
(4) Optical impression 
(5) Association by computer, implant setting volume + implant volume 
(6) Manufacture of implant 
(7) Setting of implant 
(8) Sawing 
(9) Optical impression 
(10) Manufacture of provisional bridge by CAM 
(11) Setting] 

 
- precise situation of the post implantation on video screen after optical impression 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



F Duret and Coll. Implantologie Orale (traduction Anglaise)  

Implantologie Orale (14)  pp 6 – 14, 1984 
 

 
Page 12 

- manufacture of implant at cavity dimensions and not the opposite anymore 
- the manufacturing mode opens access to all materials. 

 
 III.1. Implantology on toothless zones 
  III.1.1 – Having admitted that our prosthesis program can create the volume of the 
final bridge, it is easy to understand that it will know where to situate the position of the implant as it 
will be the future prosthetic stump. This situation will be visible on the video screen (drawing 6, page 
11). 
 
So from a practical point of view, no more study impression, we do the intervention directly. The 
optical impression will tell us precisely where the centre of our implant setting will be. 
 
With this exclusive endo-bone technique, there will be no more concessions to be made between the 
available bone volume – the volume of the pre fabricated implant – and the prosthetic imperatives. It 
has a high practical interest for a good operation. It is up to us to create the bone cavity adapted to the 
case to be treated. So the first advantage of this technique is: situation of the implant during the 
intervention. 
 
 III.1.2 – Second innovation: the implantologist will conceive and realise the implant securely 
as long as he knows that the implant will be manufactured during the appointment and that it wil be 
the exact replica of the created cavity. This new way of operating presents a first rate interest. 
 
The conception of implant shapes will be perfectly adapted to the bone site and to the demands of the 
future prosthesis. We will realise great savings of tissue pieces and use our bone potential in a better 
manner. 
 
As soon as we have access to biocompatible materials, for the manufacturing, we will be able to mix 
within the same implant the advantaged of the endo- and juxta-bone techniques. 
 
The precision that is reached during the manufacturing of this “tailor-made” implant will enable the 
interfaces relationships to happen at the precision degree we have defined earlier. They will be 
established with the same rigour, on both the lateral sides and the bottom of the cavity, thus giving 
maximum chances of reattachment (the natural desdomontal space is between 60 and 300µ). 
 
Blocking the implant will happen by soft friction which seems unavoidable for a good healing. If our 
cavities are astutely conceived, the implant’s blocking first, and then its contention will be much more 
evident and simple as they will have been thought during the conception of the implant. 
 
It isn’t doubtful that this great action freedom stimulates the imagination of the implantologist which 
will in turn increase the number of colleagues seduced by the simplification of this action. 
 
 III.1.3 – To realise an implant with biocompatible material, any implantologist must use an 
endo-bone implant on the one hand and a pre manufactured one on the other. This is because of the 
manufacture delay and the industrial means necessary for its realisation; it seems very appealing to be 
able to manufacture during the intervention the ideal implant in the biocompatible material we have 
chosen for each type of intervention. This freedom in the choice of material, for the moment it will 
exist in manufacturable pre shapes, will spread the use of biocompatible substances. 
 
 III.2. Immediate implantology after extraction 
 
 
 
 



F Duret and Coll. Implantologie Orale (traduction Anglaise)  

Implantologie Orale (14)  pp 6 – 14, 1984 
 

Page 13 
 
 III.2.1 – The aptitude of the system to manufacture during the appointment any volume by 
optical impression, associated with the biocompatibility of new materials, will re launch immediate 
implantology after extraction. This seducing and logical technique is still rarely practised. 
The problem is arduous: we must insert in a complex shape alveoli, never identical, a geometrical 
shaped piece whose surface will have to enter in an intimate relationship and for all points, with the 
surface of the re architectured alveoli, without destroying the vestibular proximal bone and palatal or 
lingual environment. No doubt there can be an extraordinarily favourable case but generally such a 
business is perfectly unrealistic: 

- either we respect the bone environment during the drilling and we induce infra bone 
pockets during the setting; 

- or the implant adapts to the cervical section of the alveoli and we create bone dilapidations 
so deep they will lead to remission at medium term which will be very harmful for the 
neighbouring teeth and the implant itself (drawings 7 and 8). 

 
[Drawing 7: Immediate implantation after extraction 
Comparative drawing of the bone destructions 
Pre manufactured biocompatible implant 
Biocompatible implant from optical reading and CAM] 
[Drawing 8: Immediate implantation after extraction 
Comparative drawing of bone destructions 
Pre manufactured biocompatible implant 
Biocompatible implant from optical reading and CAM] 
 
We think that, here again, precision and computer assisted manufacture will considerably simplify the 
intervention and make it possible in a majority of cases. 
 
After lifting flaps and extracting the root without destroying the environing bone, we proceed to the 
curettage of the pathological tissues and the flaying of the alveoli if it seems necessary. An apical 
drilling will be done to increase the stability of the future implant, each time the bone conditions will 
make it possible. 
 
At this stage, we will take a direct or indirect optical impression of the restructured alveoli cavity and 
we will tell the digital command device to manufacture the implantory piece in the chosen 
biocompatible material. 
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In order for the implant to block in soft friction, we will decrease the apical part. This will enable the 
interface relationships to be maximised. The implant post will appear as a prosthetic stump, its 
cervical section will be rigorously the same as the alveoli. 
 
Once the implant is set and blocked, we will take a second optical impression which will lead to the 
manufacture of the temporary crown with a blocking splint on the neighbouring teeth. The flaps will 
be intimately sawn on the implant. The blocking will last 5 months, during which a fibrous 
reattachment will establish. 
 
Such a realisation will give a new face to the implantologist who will become a craftsman of keeping 
the bone volume while giving back the lost organ and blocking the alveoli resorption. This 
conservatory aspect gets our whole attention and orientates our research. 
 
With this rapid scan of the horizon, we remember that this new technology will take place in our 
operating mode without modifying it, by bringing considerable improvements in precision and time. 
 
However, it is necessary to stay extremely prudent in obtaining such results. The implantory optical 
impression certainly stays the most arduous application of this type of topometric applications. 
 
Bilbiography. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 


