Impression making

In the previous lectures we have studied the anatomy of the denture bearing areas. We divided them into supporting and limiting areas. We also studied the character of the mucous membrane covering different denture bearing areas, the functional shapes of the movable limiting areas and so on..

One of the most important steps in complete denture construction is to record the denture’s fitting surface. This is basically performed by making an impression of the edentulous area and its limiting structures. This step will ultimately determine with other factors, the degree of retention, support and stability of the finished denture which have a strong bearing on the denture’s success. 

In the construction phase for complete denture a primary impression is made at the first appointment, this primary impression is used to construct a primary model, on which a special tray is fabricated, the special tray is used to record the final impression of the denture bearing area in the second appointment. The final impression is used to pour the working model on which the denture is going to be constructed, and this final model should represent the denture bearing area in the form most suitable for denture support and which will give the form of the denture’s fitting surface.
Due to the non-rigid nature of the soft tissues lining the denture bearing area, it is logical to think of the impression techniques and materials influence on the recorded shape of the denture bearing area. 
In other words, pressure exerted on the denture bearing area during impression procedures will lead to compression, displacement and extension of the soft tissues. Which means that the form recorded is different from what we see intra-orally when we examine the edentulous mouth.

The degree of difference depends on two basic factors:

1- The amount of pressure exerted locally on the soft tissues during impression recording.

2- The tissues susceptibility to compression displacement or extension due to outer pressure.

The first factor is determined by the type of material used, its manipulation and the spacing and venting of the tray. 

Of special importance is the viscosity of the material at the time impression is being made. Viscosity will determine the flow characteristics of the material, as viscosity increases, more pressure gradient will be needed in order to overcome the material’s inertia and force the material to flow when the tray is fully seated, this will lead to a high pressure generated inside the impression tray and compression of the denture bearing area. Another consequence of the high viscosity is reduction of the ability to record fine details accurately. An example of a viscous material is the impression compound you used to record the primary impression at the lab.

However, the manipulation of the material is also very influential in determining the materials viscosity at the time impression is being recorded. Alginate and plaster of Paris (POP) are impression materials that need to be mixed with water to set, the powder-liquid ratio comes to be a very important determinant of the viscosity. Compound and agar are softened by heating, the temperature of the material at the time impression is being recorded is very important determinant of viscosity. Other materials like zinc-oxide eugenol, elastomers (polysulfide, polyether, condensation silicone and addition silicone), POP and alginate depend on chemical reaction to set. Even though the viscosity of these materials is controlled by the manufacturers through the filler concentration and setting a proper powder-liquid ratio, manipulation of material will determine the degree to which the material has already set when it is inserted into the patient mouth. High ambient temperature, prolonged mixing, and delayed insertion of the loaded tray into the patient mouth, all these will lead to partial setting of the impression material and increased viscosity at the time impression is being recorded.

Degree of tray fit or spacing will determine the possibility that soft tissues might be compressed directly by the impression tray, and also will determine the resistance to flow of impression material in the confined space between the tray and the denture bearing area. The more spaced the tray the wider the space traveled by the impression material will be, a narrow space will increase the resistance to flow and generate a high pressure gradient needed to cause material flow and allow full seating of the tray.

Venting of the tray will allow supplementary escape ways and will contribute to alleviating the pressure generated inside the impression tray, those vents will be most helpful if they are located at the areas where pressure will be the highest and will also help in full seating of the loaded tray.

It is also important to notice that the maximum amount of pressure generated during impression making is usually higher for the upper impression than for the lower. This is very clear if we compare the length of the escape ways for the two arches. The distance from the mid palatal area to the denture boarder is much longer than any distance from the inside of the denture to the boarders for the lower arch.
Special consideration for spaced trays is that a positive guidance should be insured for full tray seating, if the tray is spaced all over with out assuring such a guidance, there will be no safe guard that will prevent tray over-insertion and direct compression of areas perpendicular to the path of insertion by the tray. Furthermore the tray might get mal-positioned and the distribution of the material inside might be uneven and the distribution of pressure being different from what has been planed before.

The other factor that we should think of during impression recording, is the relative compressibility, extensibility and displace-ability, of the denture bearing areas. This factor will determine how these soft tissues will change there shape under the influence of impression recording procedure.

The characters of the mucosa and the sub-mucosa and the degree of attachment to the underlying bone are very important here. The mucosa is formed by the epithelium and the underlying lamina propria, below which comes the submucosa which is attached to periosteum of underlying bone when available. The connective tissue of the lamina propria and the submucosa can differ in firmness or stiffness (load/ displacement ratio) according to its components (dense CT, to loose areolar CT), this together with their thickness will determine their compressibility. The firmness together with the degree of attachment to the underlying bone will determine the extensibility and displace-ability of the soft tissues. The connective tissue type, thickness and attachment to underlying bone for the denture bearing areas differ according to the anatomical area (previous lectures).
If the finished denture is fully seated as the tray was at the time of impression making, the pressure distribution on the soft tissues during impression recording will be reproduced. High pressure is caused by higher degree of compression, extension or displacement of firm (stiff) tissues, this high pressure might over come the retention of the denture and lead to its dislodgment and instability during function, or in cases that the denture is very retentive the high pressure which is also expected to increase further due to denture sinking caused by masticatory force will traumatize the soft tissues either directly or indirectly by occluding the blood vessels.
Some areas like the median palatine raphe, palatine and mandibular tori .. ect are covered by a very thin layer of mucous membrane. Due to the reduced thickness, the mucous membranes in those areas are not so compressible, and will not change their shape considerably due to pressure at the time of impression making. However, if we think of the sinking potential of the denture under masticatory load, which is a logical consequence of the fact that the soft tissues lining denture bearing areas elsewhere are in fact compressible, it would be clear that such bony areas covered by only a thin layer of mucous membrane are very prone to become traumatized under function and should therefore be explicitly relieved after the denture is finished (direct relief). 
Such incompressible areas can also be saved the overpressure caused by the denture during function by taking an impression under muco-compressive conditions. The high pressure generated will lead to compression of the areas other than the median palatine raphe…ect (incompressible areas). When the denture is inserted it will first come into contact with the tissues compressed during the impression (which are in a rebound stress free situation now). Only under masticatory loads equal or more than those applied during impression making would incompressible areas be contacted and loaded by the denture. Therefore space will be created between the denture and the incompressible areas at rest (Indirect relief), and the high stiffness (high load/displacement ratio) areas covered by relatively incompressible mucosa would contribute to denture bearing only after the other (low load/displacement ratio) areas covered by relatively compressible mucosa had already been loaded to some extent (Preloaded).
Retention of a complete denture is dependent on the forces of adhesion, cohesion, atmospheric pressure and the function of the oral and facial musculature. Adhesion is the force of attraction between different materials (denture and saliva, saliva and oral mucosa, denture and oral mucosa), while cohesion is the force of attraction between similar materials (saliva). The intimate contact between the denture and oral mucosa (especially in areas perpendicular to the path of removal) is very important to increase the retention due to adhesion and cohesion. The atmospheric pressure can also resist the dislodgment force in case that an effective seal is provided at the denture boarders (like a suction disk), such seal relies on the intimate contact of the denture boarders with the limiting areas that will prevent leakage of air and equalization of the pressure on both sides of the denture base. Some times deliberate displacement of the soft tissues at the limiting areas within the tolerance limits of those mobile tissues is performed during impression recording to help in creating such a seal, deliberate displacement of such areas (like the posterior palatal seal area) will also guarantee continuous contact and seal during function where minor denture movement is inevitable. Also recording of the physiological width of the vestibules and sulci together with the physiological depth will help in providing proper boarder seal that will harness the action of the atmospheric pressure more efficiently. The effect of oral and facial muscles is enhanced by proper shaping of the polished denture surfaces which relate to the lips, cheeks and tongue, proper shaping of the polished surfaces will lead to seating of the denture on the basal seat by the action of the surrounding muscles.
The primary impression is made using a stock tray, usually the space between the stock tray and the tissues to be recorded is very wide. The pressure generated during impression recording is the force that will allow the impression material to come into close contact with the tissues to be recorded. Due to the wide spacing of the stock tray a material of high viscosity (compound, alginate) will have sufficient consistency that will allow it to stand in the tray and generate some pressure that will allow it to record the anatomical landmarks of the denture bearing areas properly. Also the high viscosity will allow the material to record the depth of the sulcus even in areas not supported by the tray.
However, the stock trays have the potential to overextend the lips, cheeks and tissues at the floor of the mouth due to their widely spaced nature, this together with the high viscosity of the material used will lead to distortion of the limiting areas no matter how much care is taken during impression recording. Furthermore, the high viscosity of the impression material will reduce the accuracy with which the fine details of the denture bearing areas are recorded. This leads to the fact that a model made from a primary impression is not accepted for denture construction, and that a working model made from a secondary impression taken with a special tray using a material of low viscosity is needed.

The primary impression is usually overextended at the boarders, which means that the boarders don’t represent the real shape of the limiting areas. Therefore these areas need to be recorded again with the secondary impression. An over extended tray will always lead to an over extended impression, and since we don’t know for sure where the real extension of the limiting vestibules sulci and posterior palatal seal areas are, its easier to start with an under-extended special tray (about 2mm), then correct the boarder of the tray with a suitable material (green stick, polyether, self cure acrylic..) that will have sufficient flow but still be able to support it self beyond the tray, and finally record the impression with the corrected tray using an appropriate material. 
The tray can be either close fitting, spaced or selectively spaced. An empty close fitting tray when fully seated is supposed to express pressure distribution on the denture bearing areas similar to that witnessed during primary impression making. In other words, if high viscosity impression material (Impression compound) was used during the primary impression, compressible areas (which are in a rebound stress free situation now) would be first contacted by the tray and loaded, and only after a certain degree of compression (preloading) had already been established, would areas covered by incompressible mucosa be loaded (indirect relief).
As mentioned before positive guidance for proper seating of the spaced tray is mandatory, this guidance is provided by placing some parts of the tray in direct contact with firm tissues that will resist the sinking of the tray (Stoppers). Also by leaving the spacing wax in side of the tray during boarder molding and removing it just before impression recording after the boarder molding had been finished such guidance can be enhanced more by contacts at the boarders. Otherwise the direct contact can be also maintained during impression recording, this is done by providing space only at areas where low pressure is desired during impression recording (very soft tissues), and leaving other areas capable of resisting deformation under pressure in close contact with the tray, such areas are also planed to be stress-bearing and provide support to the denture against masticatory forces. This technique is called selective pressure technique and the tray is said to be selectively spaced.
It is logical to assume that the amount of pressure under the tray should correlate well with the amount of force exerted by the dentist on the tray during the impression making procedure. Usually we need to exert some force during tray insertion to force the material to flow and allow full seating of the tray. However, after that, irrespective of the seating pressure (which is the one affected by the material viscosity, tray spacing….and the other factors mentioned above) we only need to exert a very gentle force in order to stabilize the loaded tray in its position until the final setting of the material. The logical question as a consequence of this fact would be as follows:
If the final force (exerted only to stabilize the tray after its full seating) is the same for the different techniques using different seating forces, it would be logical to think that the tissues would rebound after the pressure is reduced and the final tissue configuration recorded should be the same irrespective of the technique (seating pressure) used. Despite this fact it is the seating force which differentiates impression making techniques into mucocompressive and mucostatic techniques, and the tissue configuration actually do differ depending on the technique used despite the fact that the final force is not very different.
To explain this, during seating of the tray some material setting is taking place, and this would partially capture the tissues in the loaded condition caused by the seating pressure. Furthermore the mechanical behavior of the mucosa is visco-elastic (time dependent), which means that the already compressed mucosa needs some time of unloading to be able to recover its original shape completely. This further would give a chance for the impression material to set and capture the mucosa in the loaded configuration.
Sometimes, denture bearing tissues can be very soft or flabby (very low stiffness), such tissues are very prone to distortion during the primary impression, and even if they are preloaded their contribution to denture bearing would still be very minimal. The amount of distortion sometimes may be too big to be compensated for by the viscous deformation of the mucosa, and the tendency to rebound may even unseat the denture. Such tissues need to be relieved during impression making and this is usually done by the used of low viscosity impression material in a spaced or selectively spaced special tray. Besides reducing the amount of pressure generated during secondary impression making, spacing the special tray aims at correcting some errors that had already occurred during the primary impression and giving a safety distance against direct tissue compression by the tray. Very similar to the purpose behind making the special tray 1-2 mm short at the periphery which gives a safety distance against over-extension. Unfortunately, some times the errors of the primary impression may be too big, and the safety distances may not be enough, therefore direct inspection intra-orally and confirmation of the suitability of the tray is mandatory before secondary impression making.
Q: The construction phase of complete denture construction is composed of five clinical and four intervening laboratory steps. Please enumerate those steps?

Q: Impression compound is usually heated to high degrees to soften it properly, despite this fact this will not harm the patient…. Why? 

Q: What are the characteristic changes in facial appearance for old edentulous patients, and what are the causes for such changes? (just enumerate)
?
