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Introduction

Abstract

Dental impressions are a tool widely used by the current dentist, they allow
us to take a record, or impression of the patient's mouth, with the aim of
carrying out a treatment plan, diagnosis or dental appliances, dental
impressions could be classified into conventional or traditional technique
and digital technique, the first is a technique used since approximately the
end of the 18th century, today thanks to the advances in dentistry it has been
possible to develop a technique that allows the dentist to interact with
technology, we are talking about the technique digital, this is first used
around 1970 by Dr. Franc¢ois Duret who is considered the father of modern
dentistry. The digital technique consists of innovation through the use of
tools such as an intraoral scanner that works by taking photographs to later
indicate them in a three- dimensional way on a computer. In the present
study the various advantages that can be observed in the different printing
systems will be determined, for this purpose a review of various articles from
sources such as PUD MED, EL SERVER, SCIELO, among others, where a
significant future advantage is determined. for impressions by digital
scanner, due to its speed, efficiency and detail, taking into account that its
main disadvantage is its high cost, while on the conventional side the most
complete material is vinylsiloxanether, giving better precision and detail
than the scanner digital.

Keywords: Conventional printing; Digital printing; Printing technique;
Precision

© 2024 Dayanara Cecilia Burbano Pijal, this is an open access article under
the CC BY license (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and indicate if changes were
made

Nowadays, thanks to the advancement of technology, dentistry has managed to develop
techniques that make the work of dentists and dental technicians easier. One of the advances
is dental impression, which is a fundamental part of dentistry, as it allows the creation and
implementation of various dental treatments such as prostheses, crowns, fixed bridges,
orthodontic appliances, in a precise and personalized way for each patient. Currently, there
are two main methods for performing dental impressions: digital impression and conventional
impression. In this article, we will discuss the differences between these two methods and
explore their advantages and disadvantages in dentistry. A dental impression is a negative
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reproduction of the details of the teeth and surrounding oral structures from which a positive
reproduction is formed as a mold or model (1).

Among the printing techniques we have the conventional one, which has its origin in 1900,
and the procedure is as follows, a soft paste is placed on the metal or plastic tray, it is
introduced into the mouth and after a certain few minutes, (depending on the time instructions
of the manufacturers), it is removed from the mouth and obtains an impression or record of
the mouth in negative, They are made using printing materials that meet certain parameters
such as biocompatibility, dimensional stability, cost-effectiveness, among others, mainly
silicones, non-reversible hydrocolloids (alginate) or polyester. (2) With the dental impression
it is possible to have a record of the teeth and the adjacent tissues (gum), then plaster is used,
once the negative model of the patient's oral cavity is obtained, it must be filled with another
material, plaster, which when performing a setting process will be able to positively reproduce
the soft and hard tissues of the patient's mouth. It can be classified as follows. (3)

Type 1 (Plaster for impressions): it is currently in disuse as it is used to take impressions and
there are products on the market that provide greater comfort to the patient. (4)

Type 2 (Plaster for models): it is characterized by being white, and the ratio is 100g of powder
and 45ml of water, this makes it brittle compared to other stronger plaster, of this there are
two kinds of normal setting that has a working time of 5-7 minutes and a setting time of 14
minutes, and a fast setting one whose working time is 2 to 4 minutes with a setting of 9
minutes. (4).

Type 3 (Stone plaster): this provides resistance to abrasion and is very hard, it can be used in
orthodontic models and permanently since it is very resistant. An example in the water/powder
ratio would be, 28ml per 100g, although its time and ratio depends on each manufacturer. (4)

Type IV (High Strength Stone Plaster): It is used for the production of dies due to its hardness,
it is ideal for the manufacture of wax patterns for modeling and indirect restorations. (4)

Type V (High hardness and expansion stone plaster): tends to expand a lot to compensate for
the contraction of the metal bases in fixed prostheses. (4)

Digital impression in dentistry uses intraoral scanning technology to create a three-
dimensional image of the patient's teeth and gums. And this digital technique, this is used for
the first time around the 1970s by Dr. Frangois Duret who is considered the father of modern
dentistry, and in 1983 he made a dental crown using the CAD system, computer aided design.
This process 1s performed using an intraoral camera that scans the patient's mouth and creates
a digital image in real-time. (8)

This digital image is processed in specialized software, depending on the manufacturer since
each one uses a different software that allows the creation of a personalized tooth for the
patient, this is accompanied by 3D printing technologies such as the use of resins for the
creation of a physical model. (5)

Intraoral impressions allow the dentist to directly obtain the data of the prepared teeth, giving
them greater precision and thus avoiding the clinical phase, the taking of the impression and
the manufacture of the model, aspects that are sensitive to errors. Two benefits of intraoral
digital impressions are the dimensional stability they exhibit over the long term and that they
are not subject to the decontamination problems associated with indirect impression materials

3).
Materials and Methods

The search method was mainly through Scielo, MDPI, Quintessence Publishing, The Journal
of Prosthetic Dentristry, Odovtos International Journal of Dental Sciences, PUDMED and
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articles containing analog printing technique and digital printing technique in a time not
exceeding 10 years old were related.

The study is of a nominal qualitative nature, since it evaluates two printing techniques,
conventional and digital, the variables are independent and are defined as follows:

Conventional Printing
Digital Printing

Conventional printing is a technique in which it includes a tray and a paste that when
introduced into the patient's mouth we obtain a negative record, after this we proceed to the
emptying that is done with plaster and the positive record is obtained. (3D system compared
to traditional techniques)

Digital impression: is a dental impression technique in which an intraoral scanner is used,
which uses photographs to provide a 3D image of the patient's mouth.

Eligibility Criteria
Inclusion Criteria

e Printing Techniques
e Traditional or conventional printing techniques
¢ Digital Printing Techniques

Exclusion Criteria:

e Articles that include experimentation.
e Articles with undefined authors.

Results and Discussion
Digital Printing

Advantages and disadvantages of digital and conventional printing

Advantages Disadvantages

72% of students prefer the digital The cost of tools in the digital technique
technique as it is argued that it is easier | is very high and this would present a

to use, referring to the I0OS system (10). difficulty when acquiring them. (11)
Conventional printing has better

accuracy than the full arcade [t requires complex and expensive
software systems that are compatible
Thus, polyvinylsiloxane is the material with the instruments. (12)
that best serves to maintain accuracy and
stability for full-arc printing (10). Obtaining occlusion information is very
With regard to impression taking in complex and this reduces the
partial arches: from 1 to 4 teeth, it can possibility of performing complex
be analyzed that the two techniques prosthodontic treatments, compared to
have a similarity in terms of precision digital impressions. (14)
(10).
The presence of blood, saliva, and
Communication with the laboratory is plaque from the patient makes it
facilitated since the format used is difficult to take an image of the teeth in
virtual and, in this way, physical the digital technique. (13)

models will not have to be sent. (11)
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The digital impression technique has
the ability to indicate to the patient the
image of their teeth in real time. (12)

The disinfection procedure is omitted,
this is beneficial since it helps to avoid
cross-contamination that occurs due to
the count of bacteria in the case of
presenting a physical printing model.
(13)

If there is the presence of edentulous
arcs, there is an inability to achieve
precision in the image to be captured
with the scanner. (10)

The skill of the operator including that
this technology is complex to learn and
requires detailed information. (12)

Physical storage would be a bit of an
issue.

It does not require the use of various
materials such as a bucket or other
conventional materials. (8)
La imagen digital se puede corregir, y
su almacenamiento no es un problema
por elhecho de que no ocupa espacio
fisico. (8)

Conventional printing is a well-established and reliable method in dentistry. It's also a cheaper
option compared to digital printing, at least initially. However, the accuracy of conventional
prints can vary due to the deformation of the impression materials mainly in non-reversible
hydrocolloids (alginate) and the possibility of human error during the impression taking
process. Conventional impressions with vinylsiloxanoether material (VSE, VSES) showed the
highest accuracy, while those using irreversible hydrocolloid (ALG) showed the lowest
accuracy (2). This can be related to patient-related factors such as salivation and soft tissue
resulting in an internal tear of the material. Addition silicone has the ability to record the most
complex details, such as grooves and fissures on tooth surfaces, which is also determined by
a higher price compared to alginate, and is especially useful for the manufacture of dentures
and custom restorations. Addition silicone can be combined with transfer printing techniques,
which allow accurate multi-model and full-arch prints to be obtained (6). In conventional
dentistry, procedures and treatments are performed manually and require specific tools and
materials for each task. Digital dentistry uses advanced technologies such as intraoral scanners
and CAD/CAM systems to perform procedures more accurately and efficiently (7). Intraoral
scanners eliminate the need to take molds with conventional materials, and CAD/CAM
systems allow dental restorations to be fabricated in a single location.

short span. Digital systems also allow for better tracking and recording of patient information,
which can help improve treatment planning (5).

The digital image is not affected by the deformation of the impression materials and is feasibly
stored on a solid disk, without a doubt the most important advantage for the patient is that the
oral scanner is less invasive, as the use of uncomfortable impression materials is not required.
Finally, digital printing allows for greater efficiency in the production process, which can lead
to a reduction in lead times (4). This is also related to the safety of the dental technician since
having a digital impression does not involve direct manipulation, failing which there is no
crossover of microorganisms and danger to it. Dental impressions are certainly contaminated
with possibly pathogenic microorganisms when they come into contact with blood, saliva and
bacterial plaque. (16). It is noted that in the case of conventional printing, greater accuracy
ranges are found in polyvinylsiloxane, mainly in full-arch prints. Printing with
polyvinylsiloxane showed a significantly better match to the custom full-arc reference model.
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On the contrary, in the present study, the values obtained with PA were generally very similar
to those obtained with digital scanners (5).

Conclusion

Digital printing techniques have numerous advantages over conventional methods, which
often require a large number of steps and procedures as well as depend on a certain margin of
error on the part of the person handling the material. However, despite these advantages, many
dentists continue to use conventional techniques due to the initial cost and complexity of
setting up a digital system, something that may be affected in the future as its use becomes
more common, when the time comes it will be the standard for study in universities. It takes
a certain level of training and knowledge in technology and software to properly handle these
digital systems, which can result in a lengthy learning curve.

It is important to note that although digital printing offers many advantages, there are still
some aspects that need improvement so that digital techniques can completely replace
conventional methods. Ease of use and maintenance, in particular,

It is a key factor that needs to be improved to make digital systems more accessible and user-
friendly for dental professionals. As technology continues to advance and more research is
conducted, significant improvements in ease of use and maintenance are likely to be achieved,
which will help drive the adoption of digital printing techniques in the dental industry.

Both conventional and digital printing techniques are efficient if you know how to use them.
Since it was found that conventional printing can be very accurate and dimensionally stable
depending on the materials used, such as the use of polyvinylsiloxane, to improve accuracy
in full arch impressions, another example is the taking of impressions in partial arcs of 1 to 4
teeth, it could be considered that digital printing is very efficient since, The digital scanner
would perform better than if it were used in a full arcade print, the employer's technique of
this innovative tool also influences.
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