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ABSTRACT
Purpose: The purpose of this in vitro study was to evaluate the time and accuracy of 2 CAD/CAM intraoral scanners in three
different finish line configurations.
Material and methods: Typhoo models with three different finish line preparations are used, Supra Gingival, Equi Gingival
and Sub Gingival finish line configuration. A total of 10 samples were prepared for each finish line configuration and with
medit and 3 shape intraoral scanner and checked for the time taken for scanning.
Results: Statistically significant differences were not found between the scanners
Conclusion: With the limitations of the study, it can be concluded that compared to the medit scanner 3 shape Trios 3® is
little faster in scanning
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INTRODUCTION
Making an accurate dental impression is one of the most
important and time-consuming processes in dental
practice. During this process, it is important to ensure the
reproduction of the intraoral environment as accurately as
possible, as errors or inaccuracies can have far-reaching
effects on the quality of the final restoration. Although
improved on the regular impression material (for example,
better taste, shorter set time), digital image processing is
still considered uncomfortable for the patient and time
consuming for the doctor. Balkenhol and colleagues have
shown that the elastomeric test kits tested were more time
consuming than those described by the manufacturer [1].
Creating traditional dental impressions of dental
preparations using elastomeric materials is a task that is
routinely encountered in today's dental practice. However,
studies have shown that many of these traditional dental
implants sent to dental laboratories are unsatisfactory due
to defects such as voids and bubbles in the critical regions
of this impression [2,3]. Moreover, the deformation and
expansion of gypsum, used in the construction of stone
dental casts, can further reduce the accuracy of this
traditional dental restoration fabrication process [4].
Intraoral scanning has been available for almost a quarter
of a century since the introduction of CEREC-1 as part of
the single-seating appointment concept [5,6]. Computer-

aided design / computer-aided manufacturing (CAD/CAM)
technology has brought a new range of dental techniques
and materials. The technology has evolved since its
introduction in the 1980s [7-9]. and is now part of daily
practice. CAD / CAM systems generate high-quality
reinforcements using industrially finished materials and
standard manufacturing process [10]. Intraoral scanners
(IOS) are powerful devices used for optical performance.
They can collect information about the shape and size of
dental arches (or the position of dental implants) by
emitting light beams [10-12]. They present a ray of the
light grid (structured light or laser) on the tooth's surface
(or implant scan body) and are distorted by the camera
through a high-resolution camera that passes such a beam
or grid when these structures collide. The information
collected by this camera is processed by powerful software
that rearranges the desired three-dimensional (3D) model
[13].
The traditional physical invention of the imprint of trays
and materials (alginate, silicones, polyethers) represents a
moment of discomfort for the patient [14,15]; This is
primarily in the case of sensitive subjects, for example,
those who are strongly reflexive [14-16]. In addition, it can
be difficult for the clinician, especially in the case of
technically complex impressions (for example, for the
creation of long-term implant-supported reconstruction).
The optical impression with IOS solves all these problems:
the patient tolerates it well because it does not require
conventional materials and is technically easier for the
clinician. IOS allows immediate determination of
impression quality; Patients receive virtual 3D models,
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which can be saved on a computer without infusing a
plaster model and saves time and space and provides the
ability to easily send models to the lab using e-mail,
reducing time and cost. The clinician can save money on
the purchase of imprint materials each year, the
manufacture of individual trays, and the casting and
shipping of plaster models; It is possible to store virtual
models of patients without dedicating space to the clinic.
Not least, the clinician may have a powerful marketing
tool to communicate more effectively with the patient.

under the principle of confocal microscopy and ultrafast
optical scanning; It is powder free and it creates highquality color images (Figure 1 to Figure 3).

MATERIALS AND METHODOLOGY
Sample preparation
Typhoo models with three different finish line
preparations are used. The three different finish line
margins used are Supra Gingival, Equi Gingival and Sub
Gingival and the shoulder finish line configuration is
given in which the finish line has a wall perpendicular to
the axial surfaces of the teeth. A total of 10 samples were
prepared for each finish line configuration.

Figure 1: Supra gingival finish line.

Methodology
The finished Typhoon model is scanned using intra-oral
scanners and the scanners used in this study are MEDIT
i500and 3 SHAPE (TRIOS 3). Scanning has been done
twice for each prepared tooth; One without saliva and the
other without saliva Trios 3® (3-shape, Copenhagen,
Denmark).

Figure 2: Equigingival finish line.

Trios 3® is the third iOS to be fabricated by 3-shape,
after Trios Standard (2011), producing monochrome
images and Trios Color (2013). The Trios was unveiled at
the International Dental Show (IDS) meeting in Cologne
on March 25, 2015, and has been on the market since
May 2015 in three different versions: the touch-screen
trolley version, the dental treatment version unit and the
USB version. This later version allows the clinician to use
the laptop, in which the scanner is plugged in via a USB
port; However, this connection is not straightforward (it
requires many connecting cables) and therefore the
scanner is not easily transport-capable. At the last IDS
meeting in March 2017, a new wireless version of
Trios3® was introduced: in this latest release, IOS will
connect to a laptop or a traditional cart via Wi-Fi,
eliminating the need to connect. The cable between the
scanner rod and the computer. All the above versions are
available with a straight pen-grip handle or pistol-shaped
handle (320 x 56 x 16 mm). The Trios 3® is a powerful
and extremely fast structured light scanner. It operates

Figure 3: Sub gingival finish line.
RESULTS
The descriptive results of the data from all the scanners
and the value of every variable for scanner and the
statistical differences for the variables between the
scanners are summarized in Table 1. Statistically
significant differences were not found between the
scanners.

Table 1: Table showing the mean and the standard deviation of the two intra scanners in three different finish line
configurations. Was not statistically significant, proving that there is no difference between the two scanners.
Finish line

Scanners

Mean

Standard deviation

P-Value

Supragingival finish line without
saliva

Medit

10.905

0.14706

0.046

3shape

8.467

0.26512

Medit

14.781

0.33848

3 Shape

13.382

0.20911

Supragingival finish line with
saliva
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equigingival finish line without
saliva
equigingival finish line with
saliva
Subgingival finish line without
saliva
Subgingival finish line with
saliva

Medit

16.019

0.61056

3 Shape

12.668

0.20302

Medit

17.897

0.80522

3 Shape

15.33

0.24716

Medit

23.413

0.25342

3 Shape

19.671

0.19451

Medit

27.46

0.48141

3 Shape

23.437

0.36356

DISCUSSION
The digital revolution is changing radically in the dental
business, introducing a full range of devices, software
and machines [17,18]. IOS is rapidly spreading to dental
clinics, as there are significant advantages to their use
[12]. IOS only allows optical impressions of teeth and
implants using a beam of light. The optical impression is
more comfortable for the patient [14,15,19] and easier to
take for the clinician [20-24]. Therefore, they are rapidly
aiding traditional impressions (with trays and materials),
which will disappear in the next few years [11]. Each
CAD/CAM process has several steps, each with a
potential source of error. As a result, every CAD/CAM
workflow process is especially important and can affect
overall performance [10]. Some studies and literature
reviews have shown that IOS can be a reliable tool for
imprinting single and multiple abutments in dental
patients [23-26]. Also, little is known about the quality of
the various IOS currently available in the market. Only a
few studies have compared the authenticity and accuracy
of different IOS [27-33].
The objective of the present study was to assess two
commonly used intraoral scanners that are crucial links
in the chain of digital workflow in restoration design and
manufacturing. The null hypothesis of the present study
was that differences between scanners or types of
scanners for each of the variables tested (Table 1) were
not statistically significant.

3.

4.

5.

6.
7.
8.

9.

10.

CONCLUSION
With the limitations of the study, it can be concluded that
compared to the medit scanner 3 shape Trios 3® is little
faster in scanning the 3 different finish line configuration
with and without saliva. Keeping future perspectives in
mind, extensive research can be done by taking more
samples, fabricating a prosthesis on the scanned tooth,
and can be checked for the fit and marginal
discrepancies. Further studies can also be done by
incorporating more intra-oral scanners and scanning
edentulous areas, implants.
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