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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Using digital technology, respectively the
use of intraoral scanners has increased exponentially in recent
years. Intraoral scanners have gained traction and widespread
use in the field of dental prosthetics and orthodontics. While
the use of these digital devices enables the detection of visible
areas of error in order to allow clinicians to correct those areas
immediately without a need of restarting the entire process from
the beginning as it should be done in the conventional method
and subsequent procedures. While intraoral scanners provide
notable benefits in terms of efficiency, accuracy, and patient
comfort, they do come with certain drawbacks. The high initial
cost, along with the ongoing expenses for maintenance and
software updates, can place a financial strain on many dental
practices. Additionally, there is a learning curve associated with
mastering these devices, and certain clinical situations—such as
limited mouth openings or areas that are difficult to scan—can
pose challenges to their effectiveness. Accuracy may also be
affected by factors like patient movement, insufficient salivation,
or the presence of reflective or dark surfaces. Moreover, issues
related to software compatibility, extended chair time in
complex cases, and the need for multiple scanning attempts can
reduce some of the time-saving advantages. Intraoral scanners
also raise concerns about data security and patient privacy,
and technical issues or system failures can disrupt clinical
workflows. While intraoral scanners are undoubtedly valuable
in modern dentistry, it is important for clinicians to carefully
evaluate these limitations to ensure their effective integration
into practice.

Aim of study: Acquaintance with intraoral scanners,
understanding the way they're used, advantages and
disadvantages, differences with the convenctional method
of impression, familiarity with the materials of impression
measurement.

Material and methods: This study was conducted as a literature
review, using the latest literature on intraoral scanners and their
use in dentistry, disadvantages and advantages over conventional
impressions. Analysis of scientific papers published in online
databases such as PUBMED and MEDLINE, EBSCO, Google
Schoolar, using the keywords “Intraoral scanners, convenctional
impression, impressions, digital dentistry”.

Conclusion: Intraoral scanners present tremendous comfort in
the field of prosthodontics. When comfort is mentioned, it is
worth emphasizing the advantages of working with an intraoral
scanner, where the benefits are the same for both parties,
patients and clinicist. Therefore, it is very important that in
this period where technology is closely related with new and
modern methods not only for taking impressions, but also for
other procedures.

© GMN

Key words. Intraoral scanners, convenctional impression,
impressions, digital dentistry.

Introduction.

Intraoral scanners are advanced digital devices designed to
capture detailed images of the teeth and soft tissues within the
oral cavity. These systems are increasingly being used in the
clinics as an alternative to traditional dental impression methods
[1,2].

The rapid progression of digital imaging technologies has led
to significant advancements in the creation of virtual replicas
of both soft and hard oral tissues. Through the use of lasers
and optical scanning devices, these innovations offer enhanced
capabilities and benefits for both dental professionals and
patients [2,3].

Intraoral scanners can generate highly accurate three-
dimensional (3D) digital models of teeth, which can be utilized
to design precise dental restorations fabricated in dental
laboratories [2].

A dental impression is a negative replica of the teeth and
surrounding oral tissues, capturing their shape, size, and
arrangement. It provides a detailed mold of the maxillary and
mandibular arches as well as other structures within the oral
cavity [4,5]. Dental impressions are traditionally made from
various materials that harden upon contact with the oral tissues
[6]. The choice of material depends on the intended clinical
application [6].

Functional impressions are primarily made using elastomers,
which are flexible and allow for accurate replication of functional
movements, while anatomical impressions are typically made
using irreversible hydrocolloid materials [6].

The impression is used to create a working model, which is
a positive replica cast from dental gypsum. Depending on its
intended use, an impression can be classified into two types:
anatomical and functional. An anatomical impression is taken
to produce a diagnostic model, which may be used for treatment
planning or to fabricate an individual tray for subsequent
functional impressions. A functional impression captures the
tissue in its functional state and is crucial for the creation of
a working model, typically made from hard gypsum. The
functional impression defines the relationship between the base
of the prosthesis and the soft tissues supporting it, as well as
the tissues that come into contact with the prosthesis' borders,
both at rest and during functional movements such as speaking,
chewing, swallowing, and breathing [6].

- Polysulfides — Composed of two pastes: a base paste
containing a sulfur-based polymer and a catalyst paste.

- Silicones — Available in paste form, these are silicone
polymers combined with additional substances for improved
handling and performance.
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- Addition Silicones.

- Polyether — These materials consist of a base paste and a
catalyst.

- Condensation Silicones —
polymerization mechanism.

Materials that absorb moisture are -classified
categories: hydrophilic and hydrophobic [6,7].

Although intraoral scanning technologies have made significant
advancements, several challenges still need to be addressed. One
key issue is the accuracy of digital impressions, particularly in
complex clinical situations, such as deep overbites, limited mouth
openings, and the presence of highly reflective or dark surfaces,
which can interfere with scan data. While these scanners offer
enhanced comfort compared to traditional impression methods,
challenges such as patient gag reflex, longer scanning times,
and difficulty accessing the posterior regions of the mouth still
remain. Additionally, integrating intraoral scanners with other
dental technologies, like CAD/CAM systems and 3D printing,
often faces compatibility issues, hindering the creation of
seamless digital workflows. Concerns regarding data security
and patient privacy are also significant, and these aspects are
yet to be fully addressed in current research. These ongoing
issues highlight the need for further exploration, and this study
seeks to tackle these challenges in order to improve the overall
functionality and clinical application of intraoral scanners.

Materials and Methods.

This study was conducted as a literature review, focusing
on the most recent research regarding intraoral scanners and
their application in dentistry, including their advantages and
disadvantages compared to conventional impression methods.

Data for this review were primarily collected from university
textbooks and literature from various research publications
available in electronic databases. A comprehensive analysis
of scientific articles was performed using online platforms
such as PUBMED, MEDLINE, EBSCO, and Google Scholar.
Keywords used for the search included: "Intraoral scanners",
"conventional impression", and "digital dentistry".

The review included all relevant scientific papers published
in English up until 2022, covering topics such as impression
techniques in dentistry, emerging digital measurement
methods, clinical studies, in-vitro studies, and research
reports. Additionally, data from reputable international sources
published on official websites were also incorporated.

Classified based on their

into two

Intraoral Scanner.

Intraoral scanners are advanced digital devices used to capture
high-resolution images of the teeth and soft tissues within the
oral cavity. These devices are increasingly utilized in clinical
settings as an alternative to conventional impression techniques.

The development of digital imaging technology has rapidly
advanced, offering enhanced features and benefits for both dental
professionals and patients. In particular, these technologies
enable the creation of digital replicas of both soft and hard oral
tissues through the use of lasers and other optical scanning
devices.

These systems are capable of generating accurate, virtual
3D images of the teeth, which can then be used to fabricate
precise digital models. These models serve as the foundation
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for creating restorations, such as crowns, bridges, and dentures,
which are subsequently fabricated in a dental laboratory [2].

History and Current State.

The first digital impression was taken in 1982, marking the
beginning of the evolution of scanning technologies in dentistry.
Over the subsequent decades, these technologies have undergone
significant advancements, and today, the dimensional accuracy
of intraoral scanners is comparable to, or even surpasses, that of
traditional impression methods.

Thedigital impression, or "negative," captured through scanning
is transmitted electronically to facilitate the continuation of the
dental procedure. Initially, these devices were not as refined
as they are now, and clinicians were understandably skeptical
of their accuracy in clinical applications. However, with the
substantial progress in technology over recent years, these
concerns have largely been alleviated.

Today, the traditional workflow in dentistry is rapidly being
replaced by digital processes, with intraoral scanning becoming
a mainstream method in modern dental practice [2,8,9].

Accuracy of Intraoral Scanners.

The accuracy of conventional impressions and the fit of
prosthetic restorations are highly dependent on the precision of
each step in the process. In contrast, intraoral scanners provide
significant advantages by allowing the detection of obvious
errors during the scanning procedure. This enables clinicians
to address and correct discrepancies immediately, without
the need to restart the entire process, as would be necessary
with traditional impression techniques and the subsequent
procedures.

Furthermore, the accuracy of measurements taken with
intraoral scanners is generally considered superior to that of
conventional methods. However, despite these advances, there
remain concerns and uncertainties regarding the reliability of
digital impressions, particularly when using different scanning
devices or under varying intraoral conditions [2].

Use of Intraoral Scanners.

Intraoral scanners capture highly detailed digital images of
the oral cavity's structures, eliminating the need for traditional
impression materials. Many patients find this technology more
comfortable and convenient, as it eliminates one of the most
distressing aspects of conventional impression-taking: the gag
reflex. This reflex is commonly triggered during traditional
impressions, which often cause discomfort for patients [1-3].

Procedure.

The procedure involves capturing a digital impression using
an intraoral scanner, where the handheld probe is inserted into
the patient's mouth and moved over the teeth and soft tissues.
The digital scan is displayed on the screen in real-time. This
process typically takes just a few minutes for fully prepared
teeth and only a few seconds for the antagonist arch. During the
review, the images can be enlarged, and any potential errors can
be identified, corrected, and refined before sending the data to
the dental laboratory [1,3].

Type of Imaging Technology.

The type of imaging technology of intraoral scanners
plays a crucial role in determining the measurement speed,



resolution, and overall accuracy of the scan. Several types of
imaging technologies are currently in use, each with its specific
advantages and applications [9].

Triangularity.

In the CEREC system, triangularity is used to measure angles
and distances from known reference points using projected laser
light. The distance between the laser source and the sensor is
precisely known, as is the angle between the laser and the sensor.
When the laser light is reflected from the object, the system
calculates the angle of reflection, allowing it to determine the
distance from the laser source to the object's surface, based on
the Pythagorean theorem.

To ensure consistent and predictable light distribution, it is
necessary to apply a thin layer of opaque powder to the tissue
being scanned. This powder helps in improving the reflection
and accuracy of the scan [9].

3D Video.

An HD camera with trinocular imaging is used, consisting
of three small cameras within the lens to capture three precise
views of the tooth. A complementary semiconductor metal
oxide sensor converts light energy into electrical signals. The
distance between two data points is simultaneously calculated
from two perspectives, allowing the system to determine the 3D
data, which is captured in a video sequence and modeled in real
time.

To record the data points, a thin layer of powder is generally
applied, although only a minimal amount is needed for accurate
scanning.

In contrast, AFI (Active Feedback Imaging) also uses an
HD camera, but instead of a sensor, it rapidly captures images
in real time. AFI scanners feature a higher dynamic range of
illumination, enabling them to scan reflective surfaces without the
need for dust coverage. AFI utilizes two light sources to project
three distinct light patterns onto the teeth and soft tissues [9].

Differences of conventional impression from the intraoral
scanner impression.

Conventional or traditional impression-taking involves the use
of various materials and often requires multiple steps or visits to
complete. This process introduces a higher risk of errors, such
as air bubbles, voids, or improper material mixing, which can
compromise the accuracy of the impression.

While digital impressions taken with an intraoral scanner
eliminate many of these errors by providing a more precise and
streamlined approach. The digital process significantly reduces
the time required for the procedure.

Advantages.

The integration of digital technology into dental practice
significantly enhances accuracy, efficiency, and productivity.
It allows for the immediate transmission of digital impressions
to the laboratory via information technology, streamlining the
entire process. Additionally, restorations can be delivered to
patients much faster, reducing the need for multiple visits and
standardizing clinical procedures.

Other key advantages include:

- Reduced time in the dental unit.

- High accuracy and precision in imaging, ensuring
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correct placement of restorations.

- Enhanced patient comfort, as the ergonomic design of
the scanner allows for easy and comfortable placement in the
patient's mouth.

- A more pleasant experience, minimizing discomfort
and anxiety for patients.

- Lower risk of measurement errors and elimination of
inaccuracies.

- Efficient electronic storage of patient records, saving
space, supporting paperless practices, and improving record-
keeping.

Additionally, digital impressions overcome many of the
limitations associated with traditional impression methods,
including:

- Material contraction.

- Time-consuming pouring.

- Sensitivity to temperature and improper material
mixing [2,9].

Disadvantages.

The main disadvantages of intraoral scanning include:

- High cost of the equipment and technology.

- Difficulty in detecting deep marginal lines on prepared
teeth.

- Training requirements for proper implementation and
effective use of the technology.

Required Training.

The effective use of an intraoral scanner requires training
for all clinic personnel. Clinicians with a stronger aptitude for
technology generally adapt more quickly to the equipment.
To maximize the benefits of this technology, clinics adopting
intraoral scanning should invest in comprehensive training for
their team members. Well-trained clinicians can better explain
how CAD/CAM restorations preserve maximal tooth structure
and why this approach is crucial for maintaining tooth strength
[8].

Cost Considerations.

Training is only one aspect of successfully integrating intraoral
scanning technology into a dental practice. Clinics must
also consider how to incorporate the scanner into their daily
workflow, as each intraoral scanner has unique components that
need to be seamlessly integrated.

Intraoral scanners are available in both open and closed
formats. Open-format scanners allow clinicians to immediately
access and edit the digital files after scanning. This format is
preferred for its versatility and cost-effectiveness, as it reduces
future expenses related to closed-format systems, such as the
need for proprietary licenses or recurring fees to unlock files.

However, purchasing an open-format scanner requires a
certain level of technical expertise to ensure proper integration
with the clinic’s existing systems. Clinicians without experience
in software and computer integration may opt for closed-format
scanners, which are fully proprietary and do not integrate with
third-party components or software [8].

Types of Intraoral Scanners.

Intraoral scanners can be categorized into two main types:
- Contact Scanners: These scanners rely on physical
contact between the probe and the structures being scanned.



- Non-Contact Scanners: These scanners use
technologies such as radiation, ultrasound, or light to capture
data without direct contact with the tissues [2].

Conventional Impression.

A conventional impression is a negative replica or reproduction
of the teeth and other tissues in the oral cavity. It captures the
shape and size of the teeth, as well as the surrounding soft and
hard tissues of the upper and lower jaws [4,5]. This impression
is created using various materials that set or harden upon contact
with the tissues being registered [6]. The choice of material
depends on the intended use of the impression [6].

For functional impressions, elastomers are typically used,
while anatomical impressions are commonly made with
irreversible hydrocolloid materials [6].

Materials for Conventional Impression.

Today, a variety of materials are available for capturing
impressions of soft and hard tissues. Based on their historical
development, these materials are typically classified as follows:

- Reversible Hydrocolloids

- Polysulfides

- Condensation Silicones

- Addition Silicones

- Polyether

Each of these materials offers distinct advantages and
limitations. However, they all share a critical characteristic:
when used properly, they produce accurate impressions that can
serve as the foundation for subsequent procedures [2,10,11].

Clinical Application of Dental Impression Materials.

Elastic impression materials can be slightly stretched or
compressed and then return to their original shape when the
impression dental tray is removed from the patient's mouth.
These materials are capable of accurately replicating both
hard and soft tissue structures in the oral cavity, including the
interproximal spaces.

Non-elastic bulk materials, such as Zinc Oxide-Eugenol (ZOE)
and gypsum, are ideal for impressions in cases of edentulous
jaws or for soft tissue applications. At the correct consistency,
these materials do not compress the tissue during tray placement,
ensuring accurate impressions without tissue distortion [10].

Reversible Hydrocolloids.

Reversible hydrocolloids, also known as agar hydrocolloids,
were initially derived from algae. However, the material
used today has undergone significant modifications. When
applied immediately after mixing, reversible hydrocolloids
offer excellent dimensional accuracy and acceptable detail in
replicating structures.

At high temperatures, this material transitions from a gel to a
liquid form. This change is reversible: when the material cools,
the liquid form solidifies into an elastic gel. Agar hydrocolloid
changes from gel to solution at 99°C but remains in liquid form
up to 50°C, forming a gel only slightly above body temperature.
These unique thermal properties make it highly suitable as a
material for impression making.

Reversible hydrocolloids are available in various viscosities,
and the required temperature adjustments are facilitated
by specialized conditioning units. However, the material's
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dimensional stability is compromised by its tendency to release
or absorb water, which can affect the accuracy of the impression.
Nevertheless, the precision of an impression improves when the
material is compacted [2,12].

Polysulfides.

Polysulfides, also known as rubber bases, were introduced
in the early 1950s and quickly gained popularity among
clinicians due to their superior dimensional stability and tear
strength compared to reversible hydrocolloids. However, these
materials should be poured as soon as possible after taking
the impression, as delays of more than one hour can result in
significant dimensional changes [2,13].

Polysulfides undergo slight shrinkage during polymerization,
though this can be minimized by using a bulkier impression
tray to reduce material compaction. Typically, a double-mixing
technique is applied, using a heavier-bodied tray combined
with a less viscous material. These components polymerize
simultaneously, forming a chemical bond of sufficient strength.

The high tear resistance and increased elasticity of polysulfides
make them particularly effective for capturing impressions in
sulcular areas. These properties contribute to better dimensional
stability when compared to reversible hydrocolloids. Despite
being a higher-cost elastomer, polysulfides are less favored by
patients due to their unpleasant sulfur odor and the long setting
time required in the mouth.

Additionally, polysulfides are sensitive to temperature and
humidity, which can significantly shorten the working time,
to the point that polymerization begins before it is placed in
the mouth, resulting in an inadequate impression. Historically,
polysulfides were polymerized using lead peroxides, which gave
the material its characteristic brown color. Modern formulations
are typically polymerized with copper hydroxide [2,13].

Conditional Silicon.

Conditional silicones address some of the limitations of
polysulfides, particularly their odor, and can be pigmented to
match nearly any shade. While their dimensional stability is not
as high as that of polysulfides, it is greater than that of reversible
hydrocolloids. A significant advantage of conditional silicones is
their relatively short setting time in the mouth, typically around
6-8 minutes, making them more comfortable for patients who
tend to prefer them over polysulfides. Additionally, conditional
silicones are less affected by high temperatures and humidity
commonly found in dental clinics.

However, the main disadvantage of conditional silicones is their
poor wettability, which is a result of their highly hydrophobic
nature. This means that the teeth must be well-prepared, and the
gingival sulci must be completely dry to ensure the impression
material forms without defects. Achieving an accurate cast
without air bubbles can be more difficult with conditional
silicones than with other impression materials, which may
necessitate the use of a sprayer. The material is available in
various viscosity grades, and one common technique involves
lining the impression tray with a polyethylene spacer. This
separator creates space, allowing for better handling and easier
material cleaning.

It is essential to exercise great care during the impression
process to avoid putting undue strain on the material. If strain



occurs, the impression must be repeated after it is removed from
the oral cavity. Furthermore, conditional silicones are highly
sensitive to contamination by saliva, which renders the material
unusable, as it makes cleaning impossible.

Similar to polysulfides, conditional silicones exhibit
dimensional instability due to the nature of their polymerization.
Both materials are considered conditional polymers, releasing
alcohol and water as byproducts during polymerization. As a
result, evaporation from the material can lead to dimensional
shrinkage, affecting the accuracy of the impression [2,10].

Addition Silicones.

Addition silicones, also known as polyvinyl siloxane,
were introduced in the 1970s. These silicones are similar to
conventional silicones but offer greater dimensional stability,
with their working time being more sensitive to temperature
changes. The set of this material is less rigid than polyether and
more rigid that polysulfides.

A potential drawback of some addition silicones is their
sensitivity to gloves containing latex or resins, which can
interfere with the material’s preparation and placement. To
avoid this, gloves should be used when handling addition
silicones to ensure proper manipulation.

Like conventional silicones, addition silicones are hydrophobic.
To overcome this, hydrophilic sprays may be applied to improve
the material's wettability. However, like polyether, addition
silicones may swell when exposed to moisture, which can
impact the accuracy of the impression.

These silicones are typically used in combination with low-
viscosity syringe materials to provide better flow and detail
capture [2,14].

Polyether.

Unlike other elastomers, polyether has a distinct polymerization
mechanism. They do not produce unstable by-products during
polymerization, contributing to excellent dimensional stability.
Additionally, polyether exhibits minimal shrinkage due to
temperature changes compared to other impression materials,
although their thermal expansion is greater than that of
polysulfides.

One of the primary advantages of polyether is their ability to
produce highly accurate patterns even if the material is poured
more than a day after the impression has been made. This
makes polyether particularly useful when immediate pouring
is impractical or impossible. Furthermore, polyether has a
relatively short, strengthened time in the mouth—approximately
5 minutes—significantly shorter than the time of polysulfides.
This quick setting time contributes to their popularity among
clinicians.

Despite these advantages, polyether has some drawbacks.
Additionally, the impressions obtained from polyether are
stable only if stored in a dry environment, otherwise they absorb
moisture and undergo dimensional changes.

Another limitation is the relatively short working time, which
may limit the number of decorticated teeth that can be included
in a single impression. Additionally, there have been isolated
reports of allergic reactions to polyether, manifesting as burning,
itching, or general oral discomfort. For patients with known
sensitivities, alternative elastomers should be considered. While

98

there have been improvements to reduce these issues, they have
not been entirely eliminated [2,10,15].

Discussion.

The conventional impression method, also known as the
traditional method, is one of the oldest and most established
techniques in dental practice. It is considered a sensitive clinical
procedure, requiring precision and careful handling. For many
young clinicians, this method presents a challenge, as the
accuracy of the impression directly impacts the final outcome
of the prosthetic work. Despite its sensitivity, conventional
impressions have been instrumental in enabling clinicians
to achieve their desired results for patients. This success has
been achieved through the use of various materials, which have
helped improve the quality of the work. In some cases, clinicians
have had to repeat the process from the beginning to obtain an
adequate impression that meets the required standards.

However, the introduction of intraoral scanners has significantly
changed the way measurements are taken. A growing number
of clinicians now view digital impressions as an essential
alternative to the conventional method. The contemporary
approach provided by intraoral scanners has allowed clinicians
to produce final prosthetic work more quickly and with fewer
errors or adjustments. Unlike traditional impressions, where
the clinician's experience plays a significant role in ensuring
accuracy, digital scanning provides a more standardized and
reliable method.

The only drawback of intraoral scanners remains the
technology. This is particularly relevant for senior clinicians
who have significant experience with the conventional method
of taking impressions. Many of them are not familiar with this
form of work and see adapting to this method as an unattainable
task. While intraoral scanners offer clear advantages in terms
of efficiency, accuracy, and patient comfort, they also come
with several challenges that must be carefully considered.
The high initial cost of these devices, combined with ongoing
expenses for maintenance, software updates, and training, can
create a significant financial burden, particularly for smaller
dental practices. Additionally, mastering these devices requires
technical expertise, and clinicians with extensive experience
in traditional impression methods may find the learning curve
steep. This challenge is especially evident among senior
clinicians, who may struggle to adapt to the new technology.

Furthermore, despite the time-saving potential of intraoral
scanners, their effectiveness can be limited by certain factors.
In cases with restricted mouth openings, deep overbites, or
surfaces that reflect light, the accuracy of digital impressions
may be compromised. Extended scanning times can also occur
in more complex cases, reducing the overall efficiency of the
process. In addition, compatibility issues between the scanners
and other systems, such as CAD/CAM and 3D printing, can
hinder the creation of a seamless workflow. Data security and
patient privacy concerns also remain largely unexplored, while
technical malfunctions or system failures may disrupt clinical
procedures, potentially impacting patient care.

Conclusion.

Based on scientific articles comparing the work of intraoral
scanners and conventional impressions, as well as insights



from online databases, university textbooks, and the analysis
of conclusions and discussions in research works, it has been
concluded that intraoral scanners offer significant advantages in
the field of dental prosthetics. When it comes to ease of work,
the advantages of working with an intraoral scanner should be
emphasized, where the greatest benefit is the same for both
parties, both patients and clinicians.

Therefore, in this era of advancing technology, it is crucial
to stay connected with new and contemporary methods—
not just for taking impressions, but for all dental procedures.
Embracing these innovations not only streamlines our work but
also enhances patient comfort, making procedures faster, easier,
and, most importantly, more successful. Despite the significant
advantages offered by intraoral scanners, conventional methods
are unlikely to become obsolete. Dentistry is a complex and
varied field, with patient needs differing greatly depending
on individual circumstances. As such, traditional impression
techniques will continue to play an important role. While digital
scanning has advanced considerably, there are still cases where
it cannot achieve the required level of accuracy, such as those
involving excessive reflections, deep overbites, or patients who
experience difficulty tolerating the digital scanning process. In
these instances, a combined approach that utilizes both intraoral
scanning and conventional methods may provide the most
effective solution. This approach allows clinicians to tailor their
techniques based on the specific needs of each patient, thereby
ensuring both accurate treatment and optimal patient comfort,
ultimately leading to the best possible outcomes.
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