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ABSTRACT 
 

Introduction: In today's survey, a comparison between the two techniques of impression, the 

digital one and the conventional one, was carried out to evaluate which of the two options is 

commonly considered more accurate and more reliable in the context of implant-prosthetic studies, 

analyzing both methods and describing with a quick reference, also to the materials used in both 

techniques. The goal is to provide the clinician with a framework to understand which impression 

technique has the best performance for patients and for daily clinical activity. The literature on the 

accuracy of the impressions generated by scanners applied, above all in full-arch rehabilitation on 

implants, is very scarce and often contradictory. Objectives: The present study focuses on the 

comparison of the accuracy, in the context of implant-prosthetic field, between the innovative 

method for making digital impressions and the traditional method of conventional impressions, 

also considering which one of them is more comfortable for the patient. Moreover, a comparison 

between conventional techniques is performed to understand which one is more accurate. 

Materials and Methods: The PubMed, MEDLINE and CRAI library medical databases were 

mainly used for the literature research. Conclusion: Digital impression for a single restoration or 

for a 3-4 elements bridges on implants is as accurate as conventional impression. In the 

rehabilitation of whole arches, it has been stated that conventional impression is more accurate than 

digital one, even if some authors claim that the digital one is no less precise than the conventional 

one. Among the conventional impressions, the indirect technique is the most accurate. The most 

comfortable technique for patients is the digital one. 

Keywords: implants impression, intraoral scanner, extraoral scanner, open-tray impression 

technique, closed-tray impression technique, CAD-CAM technology, accuracy, precision, digital 

work-flow.  
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RESUMEN 
 

Introducción: En la encuesta de hoy, se realizó una comparación entre las dos técnicas de 

impresión, la digital y la convencional, para evaluar cuál de las dos se considera comúnmente más 

precisa y confiable en el contexto de los estudios implanto-protésicos, analizando ambos métodos 

y describiendo con rápida referencia los materiales utilizados en ambas técnicas. El objetivo es 

proporcionar al médico un marco para comprender qué técnica de impresión tiene el mejor 

rendimiento para los pacientes y para la actividad clínica. La literatura en este campo, 

especialmente en la rehabilitación de arcada completa sobre implantes, es muy escasa y 

contradictoria. Objetivos: El presente estudio se centra en la comparación de la precisión, en el 

contexto de estudios implanto-protésicos, entre el método innovador para realizar impresiones 

digitales y el método tradicional de impresiones convencionales, teniendo en cuenta también cuál 

de ellos es más cómodo para el paciente. Además, se realiza una comparación entre las técnicas 

convencionales para comprender cuál es más precisa. Materiales y Métodos: Las bases de datos 

médicas PubMed, MEDLINE y la biblioteca CRAI se utilizaron principalmente para la 

investigación de la literatura. Conclusión: La impresión digital para una única restauración o para 

puentes de 3-4 elementos sobre implantes es tan precisa como la impresión convencional. En la 

rehabilitación de arcadas completas se ha demostrado que la impresión convencional es más precisa 

que la digital, aunque algunos autores afirman que la digital es igual de precisa que la convencional. 

Entre las impresiones convencionales, la técnica indirecta es la más precisa. La técnica más cómoda 

para los pacientes es la digital. 

Palabras clave: implants impression, intraoral scanner, extraoral scanner, open-tray impression 

technique, closed-tray impression technique, CAD-CAM technology, accuracy, precision, digital 

work-flow.  
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1. INTRODUCTION 
 

 
1.1 Origin of dental implants 

 
The purpose of the dentist is to prevent, treat and rehabilitate the lost oral health condition of 

the patient. Among these, an especially important role is played by the rehabilitation of oral health, 

not only for the restoration of health but also for the restoration of aesthetics: today, in fact, society 

has developed a strong aesthetic sensibility and the cult of exteriority, in a form of perfectionism 

that sometimes reaches paroxysmal levels, often even not very acceptable, since even the small 

imperfections characterize the individuality of each of us and the diversities that make us unique.  

Rehabilitation involves various treatments, including the repositioning of lost teeth. One of 

the options to restore an absent tooth is represented by the use of a dental implant: for many years, 

dental implants have been employed successfully to handle completed or partially edentulous 

patients, using an implant-supported fixed dental prosthesis (1).  

The need to replace missing teeth was already present in antiquity, at the time of the ancient 

Egyptians, Etruscans and Phoenicians, who used gold ligatures to immobilize teeth that were 

periodontally sick and also used oxen bones as substitutes for teeth (2).   

Therefore, it can be said that, over time, men have striven to create different types of dental 

implants that replace absent natural teeth’s position, both in function, phonation, and aesthetics. 

The historical scholars bring us the testimonies and evidence, thanks to the archaeological finds, 

of different materials used to create a dental implant. These materials include shells, ivory, gold 

wire for ligatures, cobalt, chromium, platinum and iridium (2).  
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In addition, it was possible to identify different types of dental implant designs, starting from 

spiral stainless-steel implants up to today's most modern, efficient and cutting-edge designs and 

structures. 

Implant surfaces have been modified, in order to make the external surface as suitable as 

possible for integration into the mandibular or maxillary bone. Therefore, the implant surfaces were 

subjected to sandblasting, fluoridation, oxidation, etching and, finally, dressing processes (2). 

Over the course of history, scholars and researchers have tried to modify and to perfect the 

structures, shapes, and materials to make them superior and better suited to the needs of patients. 

In the field of implantology, the most relevant and innovative discovery was that of the 

clinician P. Brånemark. In 1952, Dr. Brånemark, in fact, accidentally discovered the link that was 

created between bone and titanium, when these two encountered each other. In fact, while he was 

studying and analyzing the blood flow in rabbit femurs, by putting titanium chambers into their 

bone, Dr. Brånemark noticed how the bone had joined to the surface of titanium: the metal, indeed, 

was rigidly connected to the bone and it was not possible to separate them. He also noted that when 

a fracture occurred, it always took place between bone and bone, never between implant and bone. 

Therefore, Brånemark exploited this link between bone and titanium implant and adapted this 

discovery to the field of dentistry. He patented and introduced an implant that had the shape of a 

dental root, made of two-stage threaded titanium, in addition, he created a set of pure titanium 

screws, which he called a fixture (2). For the first time, in 1965, this type of implant was placed in 

his patients. This experiment was the first to be documented in detail and these implants were the 

best maintained to date. 
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With its discovery, the concept of osseointegration was introduced, defined by Brånemark as 

"a direct structural and functional connection between ordered, living bone, and the surface of a 

load carrying implant"(3).  

Over time, after the Brånemark’s discovery of the titanium implant, other types of implants 

have been invented such as, the IMZ implant, the Stryker implant, ITI-sprayed implant and the 

Core- Vent implant (2).  

 
1.2 Dental implants 

 
Dental implants are metallic structures made of titanium, conic or cylindrical, they act as 

artificial roots, they are placed inside the maxillary and mandibular bone in the area where the teeth 

were located, with the aim of supporting a prosthesis that will act as teeth (4). A dental implant is 

a supporting device over which a prosthesis is located to replace missing teeth. The ability of the 

implant to create an intimate contact between its metallic surface and the bone in which is located, 

is called osseointegration, defined as a direct, functional and maintained connection, which 

prevents the implant to move (4). In this way, the dental implant allows the transmission of the 

occlusal loads to the bone.  

It is very common that the implant has the function of supporting a prosthesis: in the case of 

an implant-based prosthesis, it is extremely important to take into account criteria such as precision 

and accuracy, even more than in the case of a tooth-supported prosthesis. The reason why precision 

and accuracy are especially required in aforementioned case is that, thanks to the presence of the 

periodontal ligament, the tooth can have a minimum mobility (250 microns on each side of the 

tooth), while for a dental implant is not possible to move because of the direct connection between 

the bone and the surface of the implant (osseointegration) that, as mentioned before, does not allow 
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the implant to move and, therefore, it is more difficult for a poor fitting implant-based prosthesis 

to adapt compared to a poor fitting tooth-supported prosthesis (4).  

 

                                                                                          
Figure 1 - Union between bone and dental root 

compared with union between bone and implant surface (4) 
 
 
 

The picture shows the two different type of connections: one between the bone and the 

implant, and the other one between the bone and the surface of a natural tooth. While in the case 

of natural tooth and bone, the union is physiologically normal, in the case of implant and bone, the 

union is due to a process called ankylosis. As the matter of fact, in the case of a natural tooth, the 

periodontal ligament is interposed between the bone and the root of the tooth , while in the case of 

an implant, there is a direct connection between the bone and the surface of the implant (5). Due 

to ankylosis, a prosthetic manufacturing process with a very high degree of precision is required, 

since it does not allow any tolerance, other than that between the implant-abutment elements, given 

by the manufacture of these pieces (6).   
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Implants have an active part, the area that will be in contact with the prosthesis, determined 

by the manufacturer (4). New types of connection have been developed between the implant and 

the prosthesis or prosthetic elements, thanks to advancement of implantology in the last few years 

(4).  

The implant prosthesis, like the conventional fixed prosthesis, is composed by two structures: 

an internal part, which gives resistance and support to the prosthesis, and an external structure, 

which is the responsible for the aesthetic and the original functions (4). The internal part is made 

of metal, while the external part is made of an aesthetic material, such as ceramic (4). The part of 

the implant prosthesis that contacts with the implant, is the metallic structure (4). A perfect 

adjustment is mandatory to avoid any types of tensions (4). 

 

 

                 
Figure 2 - External connection (4)                           Figure 3 - Internal connection (4) 
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1.3 Impression techniques 
 

There are two types of impression technique: conventional impression technique and digital 

impression technique.  

A conventional impression is a mold that reproduces the anatomic structures of the mouth of 

the patient (teeth and gingiva), it is used to create a cast, made of plaster, which replicate the whole 

dental arch o just a part of the entire arch. Conventional impressions are taken using an impression 

tray and impression materials.  

A digital impression method is a new impression technique which uses an intraoral scanner 

to detect the structures and the characteristics of dental arches, in order to transfer them into the 

digital world of the computer (7). 

The main therapies that require a dental impression are:  

• Study casts 

• Wax up 

• Fixed and removable orthodontic appliances  

• Mouth guard 

• Removable prostheses 

• Fixed prostheses (including prostheses on implants) 

• Indirect tooth reconstructions (inlays or veneers). 

 

 Although conventional impression materials and techniques have been improved over the 

years and give clinically satisfactory results, conventional impressions are affected by numerous 

factors that influence their quality and reliability (8).  
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All these factors affect the result of the restoration as well as the comfort of the patient, not 

only due to the necessary repetitions of the impression because of the presence of errors, but also 

due to nausea reflections, the taste of certain materials, laboriousness, time, effectiveness and cost 

of the process (8).  

To overcome these limitations, a digital dental impression technique has been introduced in 

recent years. 

  

Factors affecting quality and reliability of conventional impressions (8) 

• Operator  

• Type of tray and quality of the adhesion of the impression material to the tray 

• Intrinsic properties of the impression materials  

• Manufacturing tolerances 

•  Type and design of the abutment 

•  Impression technique 

•  Implant position (angulation and depth) 

•  Presence of retentive areas and force needed to disinsert the impression 

•  Configuration of the implant-abutment connection, disinfection process 

•  Transport of the impression  
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1.4 Conventional impression procedure 

 
The first phase of the prosthetic rehabilitation is represented by the taking of the impression. 

This phase is perhaps the most important of the whole procedure, as an error at this moment would 

affect the outcome of the perfect final fit of the prosthesis on implants. A misfit will lead to 

biological and mechanical complications. One of the principal aim of the prosthetic rehabilitation 

process is to obtain a passive fit of the prosthesis on implants and, to reach this objective, the 

accuracy of the model is essential, therefore also the accuracy of the impression performed and the 

technique used (9). 

The impression allows the identification of the three-dimensional position of the implant, 

which permits the reproduction of this position on the master model (10).  

The dental technician is the person responsible for manufacturing the prosthesis, process that 

will take place in a dental laboratory and not in the dental clinic. The dentist's task, in this case, is 

to make a copy of the patient's soft tissue and teeth. This copy must be as faithful to the original as 

possible, so that the prosthesis fits perfectly to the implant and to adjacent and antagonist teeth, if 

this were not the case, inaccurate and incorrect work would result. The quality of the impression is 

especially critical in the case of implant impressions, that is also influenced by the implant-bone 

junction, characterized by the absence of periodontal ligament, which is the responsible for the 

physiological mobility of the teeth (8). Indeed, unlike a natural tooth, an osseointegrated implant 

possesses a high degree of rigidity, due to the absence of the periodontal ligament. 

The dentist will perform the impression of the buccal structures of the patient and he will 

also take some records, which will later be useful for the technician to fabricate the prosthesis. 

From the impression, taken by the dentist, the dental technician is able to produce a working cast 
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and then, starting from this, he will be able to design and manufacture a prosthesis (8). To make 

the impression with the conventional technique, the clinician places a special material on an 

impression tray, which is then compressed against the tissues of the affected area of the oral cavity. 

The impression should be taken in a bloodless and dry environment. This impression material is 

initially in a pasty state, and easily adapts to the area to be detected, but then solidifies and becomes 

elastic in a short time: it can then be removed from the patient's mouth and transferred to the 

laboratory without changing its shape. At this point, the dental technician will be able to make the 

model, that is a "positive" copy of the oral area detected by the impression: the impression is a 

negative and the cast is a positive of the mouth. This procedure allows the dental technician to 

obtain a series of information on the patient's dental situation without having to examine him 

directly.  

 

        
        Figure 4 – Pouring of the impression and obtaining of the plaster model (10) 
 
 

With the casting of the model, the dental technician obtains the reproduction of the shape of 

the patient's arch. The process is obtained, also in this case, through the use of materials that are 

poured into the impression in the pasty state, and which then solidify: in general, special gypsum, 

resins or plastic materials are used, which thanks to their precision allow to obtain reproductions 

very faithful to the original. 
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To truly reproduce the patient's dental situation, the dental technician will also use the 

articulator, which is an instrument that has the function of providing a partial imitation of both the 

relationship between the mandible (mobile bone of the skull) and maxillary bone (bone of the skull 

in which the teeth of the upper arch are fixed), and of the dynamic movements of the mandible. 

Therefore, it is used to put the two arches in the right relationship between them. By fixing the two 

models (upper and lower) to the articulator, it is possible to simulate the joint relationship that 

exists in the oral cavity between the patient's upper and lower arch. In this way, the dental 

technician has, in the laboratory, both the reproduction of the patient's arches, obtained through the 

models, and, thanks to the articulator, the reproduction of the way in which the arches are 

positioned relative to each other. 

 
 

1.5 Materials for conventional impression 

 
 As previously mentioned, the dental impression is obtained using a special pasty material, 

which the clinician places inside the impression tray and with which he records the shape of the 

patient's arches. The materials used for this purpose are numerous and very different from each 

other, both in composition, in properties, and in the systems of use and in the methods of storage. 

An impression material, in order to be defined as a material with a high fidelity of details 

replication, has to be able to detect any irregularity present in the surface to be detected: it must 

accurately register a V-shaped crack with the width of 0.02 mm (11).   

Although they are materials used mainly by the dentist, it is advisable that the dental 

technician also knows the characteristics, properties and methods of use of these materials, as some 

of them could deform or deteriorate if not treated correctly in the laboratory, consequently 
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generating a model not conforming to the original. In turn, this would cause a wrong manufacturing 

of the prosthesis. It must always be remembered that, before using an impression in the laboratory, 

the aforementioned dental impression, that comes from the dental office, must be cleaned and 

disinfected: it is possible to use spray or to submerge the impression in an hypochlorite solution 

with a concentration that ranges from 0.5-2 %, during a time interval ranging from 5-10 minutes. 

After that, the disinfectant is removed by rinsing the impression with water for 45-60 seconds. 

There are many types of materials for making a dental impression. They can be classified 

according to different parameters, such as resistance, composition, or type of impression to be 

taken. However, the main criteria considered to classify an impression material is his physical 

characteristic. Indeed, it is possible to categorize those materials in rigid and elastic.  

Rigid materials are those used first, and, over time, they have been progressively replaced by 

elastic materials. Currently little employed, they are used only in particular situations. 

Instead, elastic materials are widely used nowadays and their use cover almost all prosthetic 
fields.  

 
 
1.5.1 Rigid materials for conventional impression 

 
Impression plaster: also called plaster of Paris, it was used in the past to take different types 

of impressions. Currently, the use of impression plaster is limited to a few specific cases. This is 

because, due to the rigidity of this type of material, the impression had to be broken before being 

extracted from the patient's mouth, and subsequently reassembled in the laboratory before pouring 

the model. This represented a long and difficult process, at the end of which inaccuracies were 

often found in the finished models. Therefore, today, impression materials chosen are those that 
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are easier to use, while the use of impression plaster is limited only to cases in which a particular 

rigidity of the material is required and the impression can be withdrawn from the mouth of patient 

without having to be fractured.  

 

Thermoplastic materials: as the name suggests, they are characterized by their property of 

becoming plastic, therefore soft, when exposed to a heat source, for example water or hot air, flame. 

To make them plastic, the clinician is obliged to use these materials at temperatures ranging 

between 50 and 65 ° C, preheating them and taking the impression when they are still soft, before 

cooling stiffens them again. 

Since the mouth temperature (37 °C) is lower than the softening temperature of these 

materials, when they are placed in the patient’s mouth, they cool down in a short time and stiffen 

again. At this point the impression can be removed and the model can be cast in the laboratory. 

Thermoplastic materials are generally used for the realization of: 

• Impressions of small cavities of the teeth in which the inlays will be made 

• Peripheral edges of individual trays 

• Impressions of single teeth (copper rings are used to take a single tooth impression, they are 

small cylindrical impression trays that are positioned around individual teeth and with which 

thermoplastic materials are used) (12). 

 

Pastes based on zinc oxide eugenol: they are very precise materials, generally sold as two 

viscous masses to be mixed. Their consistency before solidification is like that of toothpaste. These 

impression materials can be used to take an impression necessary for the relining procedure of a 
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removable prosthesis, with the aim of improving the adhesion of the prosthesis to the underlying 

tissue.  

 
1.5.2 Elastic materials for conventional impression 

 
Among this class of material, it is possible to find the hydrocolloids and the elastomers.  

Hydrocolloids: they are classified into reversible and irreversible hydrocolloids. Agar and 

alginates are included in this category.  

 

Agar: it is a reversible hydrocolloid with good elastic properties. It can reproduce correctly 

the majority of the areas that do not present noticeable undercuts. It has good properties of recovery 

after distortion. 

 

Alginates: they are irreversible hydrocolloids that come in the form of a powder to be mixed 

with water in appropriate doses.  

The main components of alginates are sodium alginate, calcium sulphate, trisodium 

phosphate, diatomaceous earth, and to a lesser extent zinc oxide, potassium fluoride, aromatic and 

anti-emetic substances (that inhibit nausea) (12).  

Once the powder is mixed, the alginate becomes a soft paste which is subsequently placed in 

the tray and then inserted into the patient's mouth for impression taking. The time it takes for this 

material to solidify is about two minutes. To facilitate the dentist, sometimes these materials are 

marketed with the characteristic of being able to vary their color depending on the phase in which 

they are used. In fact, during the mixing time, the mass has one color, which changes into another 
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for the time necessary to place the material in the tray, then transforming into another color for the 

time necessary to take the impression in the oral cavity, up to a last chromatic change which 

indicates that hardening has occurred. 

 These materials, thanks to their low cost, are the most used for the taking of impressions, 

that will later be used to manufacture study models or for models for temporary prostheses, 

orthodontic appliances, partial prostheses, or even for the first impression of a complete removable 

prostheses, for antagonist arch to the one on which you are working.  

Alginate is very susceptible to the release of water, which causes a dimensional contraction 

of the material. This can cause important deformations of the model, therefore it is preferable to 

pour the impression in the shortest possible time, that is to say within 30 minutes of the taking the 

impression. If this is not possible, or if the impression must be transported to a laboratory far from 

the dental office, the transport has to be carried out in an airtight humidified container, avoiding 

that it comes into direct contact with water. Also, in this case it is preferable that the model is cast 

as soon as possible. 

For the correct maintenance of the impression during transport, an airtight container must be 

used. The dental impression will be placed on a wet and squeezed sponge. On the other hand, the 

application of wet cotton on the impression is not recommended, because the alginate could absorb 

water, swelling and deforming, causing an alteration not only of the impression but also of the 

plaster model and therefore also of the prosthetic product.  
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                    Figure 5 – Alginate impression and pouring of the impression (12) 

 
                     
 
 
 
 
 
 
 
 
 
 
 

 

                     Figure 6 – Correct maintenance of an alginate impression (12) 

 

Elastomers: they are the most used impression materials as they have a high degree of 

precision, strength and dimensional stability.  

The composition of the elastomers is variable, it depends on the choices of the manufacturers 

and the viscosity of the materials. Polysulfides, polyethers and silicones can be distinguished.  
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Elastomers are marketed in the form of two masses to be mixed: a base paste and a catalyst, 

which can be liquid or pasty. A catalyst is a substance capable of activating chemical reactions, 

generally tending to the hardening of another mass, the base paste, which is in a plastic state until 

it comes into contact with the catalyst (12). 

As the name suggests, one of the most notable characteristics of elastomers is elasticity. 

Thanks to the elastic memory of these materials, it will be possible to correctly detect the undercut 

areas in the impression, without permanent deformations occurring. The undercut is the term that 

indicates the concave and recessed part of a tooth, of a model, etc. 

According to the degree of viscosity, that is the property that makes a material more or less 

fluid, elastomers can be classified into:  

• High viscosity elastomers, masses with a pastier consistency 

• Low viscosity elastomers, masses with a more fluid consistency. 

Generally, with elastomers, the impression is taken in two stages: the first impression that is 

made is used to detect the structure of the arch and, therefore, a material with high viscosity is used. 

Once this former material is hardened and the impression is extracted from the patient's mouth, a 

second elastomer with low viscosity is added and applied to the impression. The characteristic of 

the latter material is to be very precise and thanks to this second elastomer, a second impression 

will be taken. At this point the impression will be more detailed than the first one. In fact, the 

greater fluidity of the second material allows to obtain a greater precision of the impression, as it 

is able to penetrate even the most hidden areas and the smallest cavities: the lower the viscosity of 

a material, the greater the details recorded (13). 
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Regarding the accuracy of these impression materials, according to the ADA specification 

n° 19, elastomers can detect details up to 0.0025 mm, in particular polyvinylsiloxane is able to 

reproduce details up to 0.001 mm, reaching a greater degree of precision (14). 

Despite the wide range of impression materials offered by the market, those used in the 

implant-supported impression sector are elastomers, in particular condensation and addition 

silicones.  

 

Condensation silicones: they were the first elastomeric materials present in the market. Their 

advantages include: 

• High ability to reproduce details 

• Good dimensional stability for about 24 hours 

• Excellent elasticity 

• Insensitive to the humid environment 

• Reduced tendency to tear 

• Acceptable smell and taste 

• Lower cost compared to addition silicones (15). 

 

Addition silicones: they are second generation materials. Unlike condensation silicones, they 

do not release secondary alcohol products during the bonding reaction, which are the responsible 

for the volume changes of the material.  
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The advantages of these materials also include: 

• High dimensional stability over time, due to the fact that the shrinkage of the material is 

0.05% after 72 hours (16) 

• Excellent elastic memory (17) 

• Hydro compatible (18). 

 

Polyethers: they are similar to addition silicones. They were born in the 1960s with the aim 

of obtaining a more dimensionally stable material than condensation silicones. These materials 

have the following advantages:  

• They do not release alcoholic products during the polymerization process, therefore they do 

not contract (19)  

• They have a high degree of precision in reproducing details 

• Higher hardness than other elastomers.  

These properties make polyethers the materials of choice for full arch cases and for making 

a precision impression in implant-supported fixed prosthesis.  

However, the main disadvantage of these materials is their high cost. 

 

                       
Figure 7 – Property of elastomers to contract and deform when a undercut is present (12) 
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        Figure 8 – Elastomer with high viscosity (orange) covered with another elastomer  

                   with  low viscosity (green) (12) 
 

The impression and the model are the starting point for each type of prosthetic processing. 

Therefore, the clinician and the dental technician must pay great attention to the detection, 

treatment and correct development of the impressions and of the models, as the prosthesis will be 

manufactured from these two. An imprecise model is obtained from an imprecise impression and 

consequently a non-conforming prosthesis would be obtained. 
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Class 
 

Impression 
material 

 

 
 Advantages 

 
Disadvantages 

 
Uses 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rigid 

 
 
Impression plaster 
 
 
 

 
 
Accurate 
No compression 
It remains rigid  

 
 
Not elastic 
It breaks in 
presence 
of undercuts 
It dries the 
patient’s mouth  
 

 
 
Position impressions 
(of elements to be 
welded, transfers for 
overdentures, etc.) 
 

 
 
Thermoplastic 
materias 
 
 

 
 
Precise 
Stable 
They can be 
galvanized 
better than 
other materials 

 
 
Rigid 
Fragile 
They can burn the 
patient 

 
 
Impression with 
copper ring 
Peripheral edges of 
individual 
impression trays for 
removable 
prostheses 
 

 
 
Pastes based on 
zinc oxide eugenol 

 
 
Precise 
Stable 

 
 
Fragile 

 
 
Relining of 
removable 
prostheses  
 

 
 
 
 
 
 
 
 
 

Elastic 
(hydrocolloids) 

 
 
Reversible 
hydrocolloids 
(agar) 
 
 
 
 

 
 
Precise 
They do not 
compress 

 
 
They can burn the 
patient 
Delicates 
Noticeably 
unstable 

 
 
Fixed denture 
impressions without 
noticeable 
undercuts 

 
Irreversible 
hydrocolloids 
(alginate) 
 
 

 
Cheap 
They do not 
compress 

 
Significantly 
unstable 
Not very precise if 
they are not cast 
immediately 

 
Orthodontic: first 
impression 
Removable 
prosthesis: second 
impression 
Base paste to 
support agar 
 

 
 

Table 1 – Classification of impression materials (12) 
 
 

Classification of impression materials 
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Classification of impression materials 

 
 

Class 
Impression 

material 
 

 
Advantages 

 
Disadvantages 

 
Uses 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Elastic 
(elastomers) 

 

 
 
Polysulfide rubbers 

 
 
Precise 
Stable 
They do not 
compress tissues 
 
 

 
 
Slow curing 
Poor elastic recovery in 
the polymerization 
phase 

 
 
Second 
impression of 
removable 
prostheses 

 
 
Condensation 
silicones 
 
 
 
 
 

 
 
Easy to use 
Very resistant 

 
 
Less stable than other 
elastomers 
It is difficult to establish 
the exact proportions 
between the masses 
 
 
 

 
 
Fixed denture 
impressions as a 
support for other 
masses 
Orthodontic 
impressions 
Use in the 
laboratory 
 

 
 
Addition silicones 
(polyvinylsiloxanes) 
 
 
 
 
 
 

 
 
Hydrophilic 
Precise 
Resistant 
Stable 
Extreme versatility of 
use 
 

 
 
 

 
 
Impressions that 
require precision 
Double 
impression 
technique 
 

 
 
Polyethers 
 
 
 
 
 
 
 
 
 

 
 
Very hydrophilic 
Precise 
Rubber bands 
Stable 

 
 
Incompatible with 
resins 

 
 
Precision 
impressions 
Single-phase 
techniques 

 
 

Table 1 – Classification of impression materials (12) 
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1.6 Technique for conventional impressions on implants 
 

In the field of dental implantology, different techniques have been developed in order to 

improve the precision and the accuracy of the coping of the oral cavity’s structures and the 3D 

position of the implant located in the mouth of a patient. 

The two main techniques are the indirect technique and the direct technique (4). An 

agreement on which technique is the best has not yet been reached (4).  

 
 

1.6.1 Direct technique 
 

In this technique, the abutment is screwed directly to the implant and it does not present an 

established shape. Therefore, the abutment is individualized directly in the patient's mouth, through 

a milling process. After that, the impression is made in the same way as with natural teeth. This 

technique presents several disadvantages related to the milling process, such as the difficulty of 

milling titanium in the patient’s mouth, the generation of heat and stress for the implant and peri-

implant tissues and the use of gingival margin retraction systems, used to identify the finishing 

margins on the model. 

Due to the disadvantages listed above, this technique is not used very often in the daily 

routine. 

 

1.6.2 Indirect technique  

Even if this technique is complex, is the most used today. With this technique it is possible 

to identify the spatial position of the implant. To do that, impression copings (transfer) and analogs, 

that simulate the implants, are used. The transfer is a metallic cylinder that is screwed to the 
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implant, it is used during the impression procedure in order to identify and to establish the position 

of the implant with respect to other anatomical and dental structures. In this way, the dental 

technician can have a reference that he can use during the manufacturing process of the prosthesis. 

 

                            
                                   Figure 9 – Impression copings screwed on implants (4) 

 
Unlike the direct technique, in this case the matching of the transfers is more precise and, 

consequently, the reproduction of the implant’s margins will be more accurate. 

This technique includes three methods: 

A. Pick-up impression technique 

B. Tear-off impression technique 

C. Pull-up impression technique. 

In general, the impression material used is the polyvinylsiloxane because of his excellent 

ability to detect and record details.  

Two different consistency of this same material are used: the putty silicon, which is adapted 

into the metallic tray, and the light body silicon, which is placed on the transfer surface (4).  

b) 

c) 
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Thanks to its fluid composition, the light body silicon is able to copy those elements that 

require greater detail detection, while the putty silicon records the thickest and general structures 

and also hosts the light body silicon (4). 

 

A. Pick-up technique 
 
  This technique requires the use of splinted transfers to the implants through the 

means of connecting screws and the use of an individual impression tray fenestrated in 

correspondence with the aforementioned screws. The custom tray can be made of acrylic. The 

design of this type of impression tray allows the operator to be able to unscrew the screws 

connected to the implant when the impression material has hardened. In this way the transfers will 

remain in the impression tray, “trapped” into the impression material. To do that, screws long 

enough are necessary (20).  

      The impression material is placed in the tray and it is brought to the patient's mouth, the 

position is checked, and enough pressure is exerted, so that the material adapts and the transfer 

emerges through the hole present in the custom tray. Once the material has set, the screw is 

unscrewed and removed, then the impression is removed from the mouth. This technique involves 

the direct inclusion of the transfer within the impression material. Subsequently, the dental 

technician will couple the analogs to the transfers by tightening the connecting screws before 

casting the model in the laboratory.  

In a situation in which several transfers are present, it is recommended to block them rigidly 

together, to obtain a better adhesion between the transfer and the impression material, avoiding any 

movement of the transfers when the analogs are screwed onto them. To block the transfers, several 

techniques are available, among them it is possible to find: 
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• Resin application to transfers by the means of a brush 

• The use of metal wires to which cyanoacrylate is added 

• The use of plaster (21).  

 

                                         

Figure 10– Perforated custom tray to take an impression 
on implants with the open-tray technique (4) 

 

 B. Tear-off technique 
  The tear-off impression technique involves the use of a closed impression tray. The transfer 

is not incorporated into the impression material, but it remains attached to the implant, inside the 

patient’s mouth. Once the impression tray is removed from the oral cavity of the patient, the transfer 

is unscrewed, and it is coupled to the analog. An analogue is a replica of the implant, it simulates 

the implant (4). Transfer-analog complex is then repositioned in the impression material. In this 

case, the screw used is short. As there is no risk of moving the transfers during screwing, there will 

be no need to block the transfers between them.  

The transfer repositioning procedure is a technique called repositioning technique (4).  
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C. Pull-up technique 
 
This technique has been developed to facilitate the operator during the phase of the taking of 

the impression, especially in cases in which the patient has a limited oral opening, which makes 

the screwing and unscrewing procedure of the transfer screws difficult. The transfer used in this 

technique is made of PEEK, which is a thermoplastic polymer whose properties allow him to be 

used in a wide range of biomedical situations (22). As this material is radiopaque, it is possible to 

check if this kind of transfer is correctly insert into the implant platform. In this case, the transfer 

does not present a screw through which it is screwed to the implant, but he has the connection part 

that can be attached to the implant platform thanks to his conformation. Once the impression tray 

is removed from the patient’s mouth, the transfer remains stable within the impression material. 

This kind of transfers can also be used in combination with the transfers used in the pick-up 

impression, especially in those situation in which the mesial part of the piece to be detected has 

sufficient space to allow the operator to carry out the screwing and unscrewing procedure, but the 

distal part of the aforementioned piece does not permit to do that due to anatomical obstacles (23).  
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1.7 CAD/CAM 
 

With the arrival of information technology, the replacement of manual processes with the 

digital ones is taking place and the use of digital system are evolving more and more, both for 

taking the impressions and for creating working models and prosthetic structures.   

With the development of CAD/CAM (Computer Aided Design, Computer Aided 

Manufacture), the dentistry’s disciplines, in particular restorative dentistry and prosthodontics, 

have experiences a relevant change (24). 

The concepts of CAD/CAM technology were applied to Dentistry thanks to Francois Duret. 

The idea arose in 1971 and this led to the thesis entitled "Empreinte Optique" which he presented 

in 1973 at the Claude Bernad University, Lyon, France. He later designed a system that he patented 

in 1984 and presented at the Chicago Midwinter Meeting in 1989, where he took an impression 

and fabricated a crown in 4 hours. In parallel, in 1980, Werner Mörmann and Marco Brandestini 

developed the concept that led to CEREC, the first commercialized system for making digital 

impressions and fabricating indirect restorations in the dental clinic (8).  

The term CAD/CAM encompasses, in a colloquial way, a series of clinical procedures and 

laboratory treatments and techniques that have as a common denominator the intensive use of 

software and hardware designed processes, with the aim of making all the prosthetic processes 

much more precise (7). 

The application of the CAD/CAM technology gives its greater contribution in the field of 

dental prosthetic surgery and in the field of implant surgery, although its constant evolution and 

sophistication in orthognathic surgery and orthodontics should also be noted (4). 
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The CAD/CAM systems consists of 3 parts:  

• A data acquisition unit, which gather all the data that have to be scan, including adjacent 

and antagonistic structures, and then, transforms this data into virtual impressions, 

directly by the use of intraoral scanner, or indirectly, starting from a physical model 

generated through the means of a conventional impression 

• A software, which is the responsible for the design of the manufactured prosthesis. 

Starting from a virtual working cast, the software is able to create a virtual restoration; 

• A computerized milling device, which is able to manufacture the restoration. For this 

purpose, it can use a solid block of  material, processed with the milling technique, or it 

can use an additive technique (24).  

 

• Data acquisition 

 
• Data processing  

                           
• Manufacture of prostheses 

 

 
 The advantages of CAD/CAM include the digitalization of the impression, of the cast and 

the use of virtual articulator and facebow (24). The digital impression represents the first step of 

the CAD/CAM systems (4). A digital impression is the translation of the oral cavity’s impression 

into the digital world of the computer (7).  
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1.8 Digital impression technique 
 

Two ways to obtain a digital impression exist:  

• Starting from a conventional impression, the dental technician will pour the impression, he 

will create a dental cast, and then, from a physical gypsum model, thanks to a extraoral scanner, 

he will scan the cast and convert it into a digital model. This technique uses a conventional 

impression and a conventional model to create a digital file. It is an indirect method to record 

intraoral data 

• Instead of taking a conventional impression, an intraoral scanner is used to record the teeth 

and the gingiva. In this case, the impression is taken using a device that directly digitalizes the 

patient’s jaws. The process is totally digital (25).  

Intraoral digital impression systems project a light onto the object that has to be scan, and 

then, according to the speed and the projection with which the light rebounds off the sensors, the 

sensors can register the points on the surface of the scanned object, producing a cloud of points (8). 

Through a process called tessellation, a pattern or model is generated from the points that form the 

cloud by forming planes starting with geometric figures, in this case with triangles (8).  

The technology of intraoral scanners to capture the structures changes from one scanner to 

the other, as well as the algorithms used to process the image and the way to do that (8).  

Intraoral scanners are cameras that make a copy of the areas of the oral cavity, without the 

need to place trays that keep the alginate, silicone, or polyether in the patient's mouth, avoiding 

nausea and other unpleasant sensations (4).   

Digital production process in the field of implant-prosthesis involves several phases:  
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• Digitalization of the implant position and of the antagonist arch, starting from a plaster model 

derived from a traditional impression or starting from a digital impression made by an intra-

oral scanner 

• Cad design of the prosthesis 

• Cam realization of the prosthesis 

• Ceramization and/or finishing and/or polishing. 

The final aim of these innovative digital technologies is to allow the reduction of the 

manufacturing times, limiting the intervention by the operator and consequently also limiting the 

possibility of making mistakes during the making of the prosthesis (26). 

 
 

1.9 Intraoral digital scanners 
 

Currently, various intraoral scanner devices are available in the market and they are different 

from each other. As the matter of fact, the manufacturers continually create new products and, 

therefore, it is difficult for the dentist to be aware of the present-day technologies. Also, the 

software of the machines are updated very quickly, even considerably changing their performance.  

Intraoral scanners work thanks to non-invasive optical technologies without direct contact 

with the studied object, such as confocal microscopy or triangulation. This type of technology has 

speeded up the phase of acquiring 3D coordinates that define the geometries of any object. Each 

type of scanner uses more than one of these technologies in order to reduce and minimize the noise 

that derives from the intraoral scanning process, to compensate for the fact that the surfaces to be 

scanned have different optical properties due to the presence of saliva, and to minimize errors 

resulting from the inevitable relative movements of the detected objects. Moreover, in order to 
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reduce even more the noise and the errors due to the presence of moisture in the area that has to be 

scan, this surface has to be dried before starting the scanning process (27). To reveal the preparation 

margins of the prepared teeth, the positioning of the retraction cords inside the sulci is indispensable 

(27).  

Intraoral scanners capture the data in two ways: through fixed images or through video. In 

the former case single image cameras are used to detect three teeth and collect them in a single 

image. Fixed images are joined together by the machine software to reconstruct a three-dimensional 

network of points. As the matter of fact, to record more extensive areas of the arch, several 

overlapping independent image are collected and then, the software joins them, creating a 3D 

virtual model (24). To record all the data in a precise way, the camera is located in different 

angulated positions. Moreover, all those areas that have not been detected by the scanner are 

deduced by the software and are used to fill the empty spaces of the virtual model (24). The 

detection of data through the means of fixed image requires more time, while if data are acquired 

through video, the three-dimensional object is immediately displayed, and the process is faster. 

Thanks to their ability to scan quickly the surfaces and the objects, intraoral scanners that record 

data via video are used to scan entire arches, as in the case of more complex prosthetic treatment 

or orthodontic treatment. 

The most famed intraoral scanners used in the dental clinic to perform a digital impression 

are: CEREC (Sirona Dental System Gmbh, DE); Lava TM Chairside Oral Scanner (3M ESPE, 

US); iTero (Cadent Itd, US); 3D Progress (MHT S.p.A., IT); Zfx IntraScan (zimmer Dental, DE); 

Trios (3SHAPED, DK) and CS 3500 (Carestream, US) (28).  
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                                      Table 2 –  Comparison of intraoral scanners (24) 
 
 

 
The dimensions of the intraoral scanner are important for the handling by the operator and 

for the comfort of the patient. Nowadays, manufacturers tend to create instruments with dimensions 

more and more similar to those of the instruments used routinely by dentists.  

 

 
     

Figure 11 – Different types of cameras: A) CEREC Omnicam with a design similar to a pen B)TRIOS 
camera with a design similar to a pistol  C) LAVA COS camera with a designs similar to a billiard cue 

(29). 
 
 

A B C 
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Intraoral scanners capture what they see, therefore, as in the case of conventional 

impressions, even for the digital impression it is necessary to manage the soft tissues and eliminate 

all oral fluids, such as saliva, blood or crevicular fluid. 

Moreover, to speed up the process of acquiring the examined dental arch, some scanners 

require the coating of the arch with a powder before starting the scan. In this way, a thin layer of 

powder is formed and it creates a pattern, which is recognized by the software, allowing it to 

overlap subsequent images more easily, thus speeding up the acquisition procedure. This is 

especially useful in the case of reflective surfaces, such as metal, or in the case of smooth surfaces, 

that not present reference points, since even the smallest imperfection that is created on the surface 

by the deposition of the powder permits the overlapping of images, minimizing the errors (8).   

While the use of powder represents an advantage as it speeds up the digital arch detection 

process, on the other hand it can also be considered a disadvantage as the application of the powder 

can be difficult for the operator and annoying for the patient. Furthermore, another disadvantage is 

the possible accumulation of powder on the preparations of the teeth which can lead to errors in 

reading and, therefore, in the manufacture of the prosthesis. 

If the scanner contact the dental preparation, the powder will have to be deposited again as it 

is easily removed with contact. If, on the other hand, the patient accidentally touches the powder 

with the tongue, the powder will be removed and soaked in saliva. In this case, the protocol 

provides not only for the deposit of new powder, but first the entire preparation must be cleaned 

and rinsed carefully, using water, and then dried. 
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1.10 Scanning technique 
 

Even today there is no intraoral scanning technology or scanner that can currently be 

considered scientifically accredited to allow a correct operative sequence to perform an optimal 

digital impression. 

This is due to the fact that there is insufficient evidence of standardized procedures and also 

due to a lack of comparable in vivo studies (29).  

The intraoral scanner has to be used in a specific way, performing a movement that allow to 

reproduce a virtual model with a high level of accuracy, therefore, the scanner has to follow a 

specific scanning path (30). 

Often, some manufacturers of intraoral scanners suggest operative sequences without 

underlying scientific research.  

In general, the occlusal surfaces are the starting point for the scanning procedure because 

those surfaces are rich in anatomical details, which are used by the camera as reference points, 

since they are easy to detect. Once the scan of the occlusal surface is finished, the intraoral scanner 

proceeds around the object and it is moved in all the directions in order to scan the object from 

various angulations. All the areas that are missing can be detected by scanning again the regions 

of the object that were not collected with the previous scan. Once the scan of the area is completed, 

the scanner is moved to the opposite arch in order to scan it, following the same scanning protocol. 

After that, the patient has to occlude and the scanner, that is placed laterally, will record the inter-

cuspal relation. In this way the scanner of inter-occlusal relation is obtained (27).  

It was found that the scanning sequence with the highest level of precision and trueness is 

the one that starts with the scan of the occlusal surface, then moves on to the scan of the palatal 

surface and ends with the scan of the vestibular surface. If the starting point of the scan is the 
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vestibular surface, followed by the occlusal and the palatal surfaces, the lowest level of precision 

is obtained (31). 

Three parameters are considered to evaluate the three-dimensional measurement: accuracy, 

resolution and precision (32).  

Accuracy is the parameter that represents the error between the obtained measurement and 

its value which is accepted as true. In the case of repeated measurements of the same value, the 

accuracy represents the distance between the average of the measured data and the real data. 

Accuracy is mainly described by two variables: trueness and precision.  

Trueness represents that value that is closer to the reference value. Precision is the 

repeatability of the value when repeated scans are made and subsequently compared with each 

other by superimposing them. For a dental impression, being as faithful as possible to the original 

means having a high degree of trueness and precision. 

Resolution is defined as the smallest variation of the measurand that can be measured. As far 

as optical scanners are concerned, it must be said that the density of the point cloud is proportional 

to the resolution, this means that this density affects the distance between the points of the cloud 

and, therefore, the ability to describe specific geometric details of small dimensions. A higher 

resolution is desirable in the dental field but having a greater number of dots does not always imply 

that the scanned area is better defined: in fact, sometimes, these dots are not always accurate and 

precise.  

Finally, the precision is described by the dispersion of the measures around their mean. It 

allows to estimate the random component of the error considering several repeated measures. 
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Presently, there are no objective evaluation criteria to validate the accuracy and precision of 

the scanner. Even the manufacturers of intraoral scanners do not provide information regarding the 

acquisition methodology.  

Once the data from an intraoral scan has been obtained and, then, the virtual model has been 

obtained too, the operator can evaluate the quality of the impression through functions that allow 

him to change, adjust or clean the images (33).  

 
 

1.11 Scan-body 
 

As mentioned before, a scan-body contains all the details about the position and trajectory of 

the implant and allows to transfer that information in the virtual working cast.  

The dentist directly places the scan-bodies on the implants in the patient's mouth, in order to 

take the impression through an intraoral digital scanner. On the other hand, the dental technician, 

mounts the scan-bodies on the analogs contained in the master cast, and then he proceeds to acquire 

their position thanks to the use of the extraoral scanner. 

Currently, the majority of scan-bodies present on the market are made of PEEK (polyether 

ether ketone), which, as previously mentioned, is a white and opaque material. In addition, these 

scan bodies made of PEEK are equipped with a screw fixing system on the implant head. 

 
 
1.12 Advantages and disadvantages of the digital impression  
 

 In order to reduce the potential errors of the traditional impression, the digital impression 

was introduced, its advantages are:  

• elimination of bubbles and voids in the critical areas of the impression 
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• distortion and expansion of the plaster 

• removal of impression material from the impression tray 

• elimination of the difficulty of preserving and disinfecting the impression with antiseptic 

solutions 

•  elimination of the need to transport the impression to the laboratory by subjecting it to sudden 

changes in temperature and humidity 

•  reduction of patient discomfort and of the gag reflex thanks to the elimination of the tray, the 

pain and the unpleasant taste of the impression material 

• reduction of the procedure time by eliminating phases such as the selection of the impression 

tray, the choice and hardening of the impression material, the disinfection procedure and 

transport to the laboratory 

• possibility of archiving the acquired data that can be used in subsequent follow-ups 

• ability to view the scanned image directly on the computer, allowing the operator to modify 

imperfections and adjust preparations 

• obtaining a better marginal adaptation compared to what would be obtained with conventional 

impressions (34). 

Among the disadvantages of the optical impression are included:  

• intraoral scanners do not have the thrust that is present, instead, in the case of the traditional 

impression, which is obtained thanks to the pressure exerted by the impression material, 

therefore, there is no thrust that makes so that the material penetrates all those tiny spaces 

• limited precision and trueness when detecting extended arches (27) 
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• large learning curve for the operator, in fact each intraoral scanner has its own characteristic 

features 

• high costs compared to the costs of the traditional impression, both of intraoral devices and 

software, which must be periodically updated. 
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2. OBJECTIVES 

 
The aim of this review is to investigate on the digital and conventional impression techniques. 

 

Main Objective: 

- Perform a bibliographic review to determine if digital impressions on implants are more 

accurate than conventional impressions on implants. 

 

Secondary Objectives: 

- To determine which is the most accurate conventional impression technique on implant 

- To determine which impression technique is the most comfortable for the patient. 
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  3. MATERIALS AND METHODS 

 
An analysis of the literature was conducted to understand which of the two impression 

techniques was the most accurate. The PubMed and MEDLINE (US National Library of Medicine, 

National Institute of Health) medical databases were mainly used for the literature research.  

Some publications that are not present in the PubMed archive as they are older, were found 

through the Google Scholar search engine and through the CRAI library of Universidad Europea 

de Madrid. 

 The keywords used in this bibliographic research were entered in the PubMed and 

MEDLINE database. The research was carried out using the following keywords: implants 

impression, intraoral scanner, extraoral scanner, open-tray impression technique, closed-tray 

impression technique, CAD-CAM technology, accuracy, precision, digital workflow.  

A total of three bibliographic research were carried out: a small initial search; a second 

broader one, once the working draft of the bibliographic review was defined and a final third search, 

more specific, which excludes some inclusion criteria to investigate and try to respond to the 

objectives of the work. 

At the beginning of the research 60 scientific articles were obtained, subsequently, applying 

the inclusion criteria, only 48 sources were used. 

The inclusion criteria to select the articles were: 

• Articles published in the last twenty years, but 4 older articles have also been included  

• Articles that have the full text available  

• Articles and books in Italian, English, Spanish 

• Systematic reviews, clinical studies, in vitro studies, articles taken from journals. 
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The exclusion criteria were: 

• Articles that had only the abstract available 

• Non-scientific articles or whose origin did not determine 

• Articles not published in English, in Spanish or in Italian.  
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4. DISCUSSION 

 
When we pronounce the word "dentist" the first mental association with this term is fear and 

pain: patient goes to the dentist when he has pain; moreover, a dental procedure can also cause 

discomfort/pain, linked to all those inevitably invasive techniques that the patient has to endure, 

and which are more or less intense in relation to the personal pain threshold of each patient. 

Furthermore, dentistry is one of the few branches of medicine in which the patient is always 

vigilant and from whom collaboration is also expected. 

The patient's lack of cooperation, or even the instinctive initiatives or reactions of the patient, 

that could happen during the dental treatment, can constitute a risk factor and undoubtedly an 

element that must be considered and always kept under control by the dentist during the 

performance. 

Therefore, over time, researchers have tried not only to refine all invasive techniques and 

always try to cause the patient as little discomfort as possible, but also to improve the performance 

of the procedures, speed them up and make them less and less annoying.   

Giant steps have been taken in recent decades and with formidable successes in terms of pain, 

but other fields have also been refined, such as those related to instrumentation and purely technical 

and mechanical invasive interventions used in a dental context: one of these fields is precisely that 

one linked to the introduction of digital techniques in the prosthetic field, especially in the sector 

of dental impressions, in which the introduction of CAD/CAM was a revolutionary discovery. 

Until the finding of this innovation, the impression was taken, as mention before, by the 

dentist or his assistant with the traditional methods described in this study: the chances of success 

were more or less reliable depending on experience, speed and dexterity of the operator. In fact, in 
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the case of traditional impressions, the professionalism of the healthcare professional and its 

manual skills are decisive.  

The time factor also plays an important role due to the reaction and setting times of the 

materials, as well as the exposure to external factors (humidity, temperature, etc.) and the state of 

conservation of these materials. All the previously mentioned factors can determine alterations, 

which can influence the outcome of the impression procedure. 

  

4.1 Comparison between the accuracy of conventional impression and digital impression on 
implants 
 
 

In the literature it is possible to find numerous articles and research that have evaluated the 

accuracy of traditional impressions. The intraoral scan and the use of CAD/CAM to create the 

prosthetic product, made it possible to eliminate all the phases of the traditional impression, pouring 

the plaster model and manufacturing with the traditional method.  

This means that there was a reduction in the production time of the prosthesis, but also a 

decrease in errors. In fact, in the traditional process, the operator can accumulate errors which are 

then reflected on the final prosthetic product.  

The ability of the operator, the techniques for making the plaster model, the contraction of 

the impression materials and the casting plaster, the temperature and humidity of the environment, 

are all elements that significantly determine the accuracy of the traditional impression.  

Therefore, it can be said that the traditional impression technique and also the entire 

procedure for making the master cast are operator-dependent, as they are affected by the experience 

of the operator and are closely linked to the technical knowledge and manual skills of the operator, 

not only of the dentist but also of the dental technician (35). 
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Moreover, the accuracy of the master model depends on clinical and laboratory variables, on 

the type of material chosen to make the impression, the technique used to take the impression 

(direct or indirect), impression tray types and also on the volumetric changes of the plaster (36) 

(37) (38).  

With new digital technologies, it was possible to take an impression directly in the oral cavity 

with the digital method, removing part of those errors described above, but not all, since the 

inconvenience that the technique is influenced by the manual skills and dexterity of the operator is 

still present also in the digital technique (39) (40).  

In fact, for some types of scanners, the dexterity and experience of the operator improve the 

scanning procedure, while for other types of scanners this "operator influence" variable does not 

affect the scanning phase or even worsens the results (8). 

Today there are few in vivo studies demonstrating the validity of intraoral digital scanning 

systems.  

The results of the study conducted by Joda et al. showed that, in the case of single implant 

restoration, the fully digital procedure is more efficient, saving time for the clinician at the time of 

the delivery, and better accepted and tolerated by patients, compared to traditional implant 

impression (41). 

 For edentulous patients it is possible to create full arch prostheses supported by implants by 

scanning the entire arch using a digital scanner. In this case, the study carried out by 

Papaspyridakos et al. reveals that the digital impression is no less precise than the conventional one 

(42). 

In the study conducted by Mangano et al. it is said that, in the case of a single restoration on 

implant, or  a 3-4 elements bridges on implants, the accuracy of digital impressions is equal to that 
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of conventional impressions; while, in the case of long-span edentulous saddles rehabilitation, with 

fixed prosthesis supported by natural teeth or by implants, conventional impression still remains 

the best option, since its accuracy is higher than the accuracy of the digital impression (43). 

If the number of implants is limited, the edentulous saddles are extensive and there are soft 

tissues that are mobile, the intraoral scanning technique will be more difficult than the conventional 

impression technique: the results of the study conducted by Flugge et al. showed that the precision 

and the accuracy of intraoral digital scanner diminish when the distance between scan bodies 

increases (44). Furthermore, Andriessen claimed that the detection of the edentulous mandibular 

arch by the intraoral scanner still represents a limitation for the digital impression today (45).  

It should be noted that the different types of intraoral acquisition techniques can affect the 

final outcome of the prosthetic product (46). 

From the point of view of the duration of the procedure and of the comfort perceived by the 

patient, Yuzbasioglu et al. proved that the best and most efficient impression technique is the digital 

one (47).  

 

4.2 Accuracy of conventional impression on implants 
 

As previously described, the two main techniques for taking a conventional impression on 

implants are the direct one and the indirect one. Each one of them presents advantages and 

disadvantages. 

The direct technique had several disadvantages: 

• The difficulty in milling the titanium directly in the patient's mouth  
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• The creation of heat and stress both for the implant and for the peri-implant tissues generated 

during the milling procedure 

• The use of gingival retraction systems to allow the detection of the finish line 

• Without the use of transfers and laboratory analogues, there is no visual or instrumental check 

on the working model of the final abutment, as this is milled directly in the mouth. 

The indirect technique, although more complex, is nowadays the most used. Thanks to the 

use of impression transfers and analogues that simulate the implants, it is possible to determine the 

three-dimensional position of the implant and transfer this information to the model. Unlike the 

direct technique, in this case the matching of the transfers is more precise and therefore the 

reproduction of the implant margin will also be more precise too. As mentioned previously, the 

indirect technique consists of three different methods: tear-off impression technique, pick-up 

impression technique and pull-up impression technique. 

With the tear-off impression technique, it is not necessary to block the transfers between 

them since, using a closed impression tray, the transfer is not removed with the impression, but 

remains attached to the implants in the patient's mouth. Once the impression has been removed, 

the transfer is unscrewed, connected to the analog and the transfer-analog complex is repositioned 

inside the impression. 

The disadvantage of this procedure is the repositioning of the transfer-analog complex, since 

it is not always completely precise.  

To limit this problem, the manufacturers have invented various solutions, such as the shape 

of the transfer or the use of plastic or metal caps inserted on the transfer and removed with the 

impression itself. In this way the repositioning is easier. 
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However, this procedure presents two main obstacles:  

• during repositioning in the impression, the transfer can be subject to movements 

• the presence of a possible dis-parallelism between the implants which involves, especially if 

pronounced, a high degree of deformation of the impression material during the removal 

procedure (48). 

All these limitations make this technique not very precise compared to the pick-up technique. 

The pick-up technique is much more precise compared to the tear-off technique, in fact, it allows 

to reduce the risk of errors during repositioning, which would then affect the prosthetic realization 

phase in the laboratory (4).  

On the other side, the downside is that the patient has to come once more in the dental clinic 

in order to take the impression for the fabrication of the custom tray (4). 

The pull-up technique was created in order to facilitate the taking of an impression, especially 

in cases where the patient has a limited mouth opening which makes screwing or unscrewing 

procedures more difficult.  

The advantages of this technique include:  

• The transfers are made of peek, which being a radiopaque material, it is possible to verify 

their position in the implant platform 

• The transfers are easy and quick to use and therefore very practical for taking a positioning 

impression 

• The transfers remain in the impression in a very stable manner  

• These transfers can be used in combination with transfers of the pick-up technique in those 

cases where the mesial portion of the elements has sufficient space for screwing and 
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unscrewing procedures, while the distal portion of the elements has anatomical limitations 

(23). 
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5. CONCLUSION 

 
1) Digital impression for a single restoration on implant or for bridges with 3-4 elements on 

implants, is as accurate as conventional impression. In the case of the entire dental arch 

rehabilitation (full arch prosthesis supported by implants), conventional impression still 

remains the technique of choice, since its accuracy is superior to that of digital impression. 

However, some authors argue that in the case of full arch prostheses supported by implants, 

digital impression is no less precise than conventional one.  

2) The indirect method is the most accurate. The indirect pull-up technique is the method of 

choice par excellence because it facilitates the impression procedure, especially when the 

patient has a reduced oral opening.  

3) The technique that is more tolerated and comfortable for the patient is the digital one. 

4) Given the constant evolution of the procedures analysed in this work, as well as the massive 

introduction of new sophisticated software, further investigations with a standardized 

protocol will be needed to explore the methodological analysis and to refine the conclusions 

currently reached. 
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6. RESPONSIBILITY 
 

Comparison between digital and conventional impression on implants is a broad topic which 

is constantly updating and, therefore, it needs a constant review by the scientific community to 

confirm the great results achieved up to now.  

The innovations regarding the digital impression procedure aim to reduce the operating time 

and to enhance the comfort of the patient during the phase of the impression taking, limiting the 

sensation of nausea and the unpleasant taste of some impression materials. 

The reason for conducting this review is to try to establish a more definitive protocol in the 

prosthetic setting at the time of impression taking. 

Because of a small number of in-vivo studies demonstrating the validity of intraoral digital 

scanning system, additional research would be necessary in this context, to better investigate the 

subject and to develop a definitive and reliable protocol for taking the impressions on implants. In 

this way, more information could be found to establish guidelines for the clinicians.  
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9. ANNEX 
 

Figure 1 - Union between bone and dental root compared with union between bone      

                 and implant surface (4) 

Figure 2 - External connection (4)                            

Figure 3 - Internal connection (4) 

Figure 4 – Pouring of the impression and obtaining of the plaster model (10) 

Figure 5 – Alginate impression and pouring of the impression (12) 

Figure 6 – Correct maintenance of an alginate impression (12) 

Figure 7 – Property of elastomers to contract and deform when a undercut is      

                  present (12) 

Figure 8 – Elastomer with high viscosity (orange) covered with another elastomer    

                 with low viscosity (green) (12) 

Figure 9 – Impression copings screwed on implants (4) 

Figure 10– Perforated custom tray to take an impression on implants with the   

                   open-tray technique (4) 

Figure 11 – Different types of cameras: 

• A) CEREC Omnicam with a design similar to a pen 

• B) TRIOS camera with a design similar to a pistol 

• C) LAVA COS camera with a designs similar to a billiard cue (29). 

 

Table 1 – Classification of impression materials (12) 

Table 2 –  Comparison of intraoral scanners (24) 
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