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TRENDS AND DIFFICULTIES IN THE
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Abstract: The field of orthopedic dentistry is now dealing with the increasing impact of digital technologies, which are
bringing about major modifications to the techniques of diagnosis, treatment, and rehabilitation. This scholarly study
highlights the difficulties encountered by orthopedic dentistry professionals and examines current developments in the
incorporation of digital technology in this sector. Dental practice is unavoidably impacted by the quick development of
digital technology in the current world. The analysis of current trends and issues related to the use of digital technology
in dentistry is the focus of this research. Digital computed tomography, CAD/CAM systems, 3D scanning, and digital
modeling techniques are the main areas of emphasis. The research takes into account benefits including enhanced
patient comfort, shorter production times, and better dental product quality and accuracy.

Key words: digital computed tomography, orthopaedic dentistry, 3D scanning, diagnosis, and therapy.

Annotatsiya: Hozirgi vaqtda ortopedik stomatologiya tashxis qo‘yish, davolash va reabilitatsiya usullarini sezilarli darajada
o'zgartirayotgan ragamli texnologiyalarning tobora ortib borayotgan ta’siriga duch kelmoqda. Mazkur ilmiy tadgigot
ortopedik stomatologiya mutaxassislari duch kelayotgan muammolarni o‘rganadi va ushbu sohada ragamli texnologiyalarni
go‘llashdagi so‘nggi yutuglarni ko'rib chigadi. Zamonaviy dunyoda ragamli texnologiyalarning shiddatli rivojlanishi
stomatologiya amaliyotiga mugarrar ravishda ta’sir ko‘rsatmoqda. Ushbu tadgigotning magsadi stomatologiyada ragamli
texnologiyalardan foydalanish bilan bog'liq joriy tendensiyalar va muammolarni tahlil gilishdan iborat. Asosiy e’tibor
ragamli kompyuter tomografiyasi, CAD/CAM tizimlari, 3D skanerlash va ragamli modellashtirish usullariga garatilgan.
Tadgigotda bemorlar qulayligini oshirish, ishlab chigarish vagtini gisqartirish hamda yuqori sifatli va anig stomatologik
mahsulotlarni olish kabi afzalliklar ko'rib chigilgan.

Kalit so‘zlar: 3D skanerlash, ortopedik stomatologiya, ragamli kompyuter tomografiyasi, tashxis va davolash.

AHHOTauusA: B HacTosilliee BpeMs opToneguyeckas CTOMaTonornst CTanknBaeTcsl C pacTyluMM BrUSHUEM LMpoBbIX
TEXHOMOIMN, KOTOPblE BHOCAT 3HAYUTENbHbIE U3MEHEHWS B METOAbI AUArHOCTUKM, NeveHns n peabunutauun. JaHHoe
Hay4yHoe uccrnepoBaHve M3ydaeT nNpobrnembl, C KOTOPbIMW CTaNnKMBAKTCA CrneunanucTel B 06nact opToneguyeckon
CTOMAaTONorMu1, ¥ aHanuavpyeT NocneaHNe OOCTKEHUS B 06NacTu BHegpeHUs undpoBbix TexHonorni. CTpemutensHoe
pa3BuTUE LUGPOBBIX PELUEHVNI B COBPEMEHHOM MMpE HEU3DEXHO BMUSIET Ha CTOMATONIOrMYecKyto mpakTuky. Llenbto
AaHHOM paboThbl ABNAETCS aHaNM3 TEKYLLMX TEHOAEHLMIA 1 TPOBneM, CBSA3aHHbIX C UCMONb30BaHNEM LIMPPOBLIX TEXHOMOIUIA
B ctomaronorni. OCHOBHOe BHUMaHue yaensieTcs LMGpPOBON KOMMbOTEpPHON Tomorpadumu, cuctemam CAD/CAM,
3D-ckaHupoBaHuo 1 MeTodam LndpoBOoro MoaenmpoBaHus. B nccnegoBaHuy paccmaTtprBaloTcs Takve NpevMyLLecTsa,
KaK MoBbilLUeHne KoMdopTa MauMeHTOB, COKpalleHWe BPeMEHW M3rOTOBIEHMS W3OENUIA, a Takke nonyveHve Gonee
Ka4eCTBEHHbIX Y TOYHbIX CTOMATONOMMYECKUX KOHCTPYKLINA.

KntoyeBble cnosa: 3D-ckaHupoBaHwe, opToneauyeckas CTOMaTornorus, uMdpoBas KOMMblOTEpHas Tomorpadus,
AVarHoCTUKa 1 nevyeHve.

INTRODUCTION

The landscape of orthopedic dentistry is currently undergoing a radical transformation, fueled by the rapid
convergence of data science, high-precision engineering, and clinical expertise. As we progress through 2026,
the traditional “analog” workflow—characterized by physical impressions, stone models, and manual laboratory
layering—is increasingly being replaced by a comprehensive digital ecosystem. This shift is not merely a
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change in tools but a fundamental evolution in how dental practitioners diagnose, plan, and execute complex
rehabilitative treatments.

REVIEW OF LITERATURE ON THE SUBJECT

Recent studies in orthopedic dentistry increasingly emphasize the importance of improving diagnostic
accuracy, treatment effectiveness, and long-term rehabilitation outcomes through evidence-based clinical
approaches. A number of researchers have focused on clinical complications and optimization of orthopedic
and periodontal treatments, highlighting the need for more precise and patient-centered solutions.

Makhmudovna et al. (2023) investigated the clinical course of malformation and corneal erosion in patients
with tuberculosis, demonstrating that systemic diseases may significantly influence oral and maxillofacial
conditions and complicate rehabilitation outcomes. Their findings underline the importance of comprehensive
diagnostic assessment and individualized treatment planning in patients with complex comorbidities, which is
also relevant for orthopedic dental practice.

The effectiveness of orthopedic treatment using removable dental prostheses has been evaluated by
Qobilovna and Nodirovich (2023), who reported that treatment outcomes largely depend on accurate prosthesis
design, proper adaptation, and consideration of paired pathologies. Their study confirms that inadequate
planning and insufficient customization may lead to functional limitations and reduced patient satisfaction.

Furtherresearch by Anvarovich and Qobilovna (2023) focused on the influence of different types of retraction
threads on gingival recession. The authors demonstrated that improper selection of retraction materials may
negatively affect periodontal tissues, emphasizing the necessity of careful material choice during prosthetic
procedures to minimize postoperative complications.

In the context of inflammatory periodontal diseases, Tohirovna and Qobilovna (2023) analyzed complex
treatment methods and proposed optimized therapeutic approaches. Their results showed that integrated
treatment strategies significantly improve periodontal stability, which is a critical prerequisite for successful
orthopedic rehabilitation and long-term prosthesis function.

Preventive aspects of orthopedic dentistry were addressed by Shoxrux et al. (2022), who examined
oral infections in denture wearers. The authors identified inadequate hygiene and prolonged denture use as
major risk factors for oral infections, stressing the importance of preventive measures and patient education in
orthopedic dental practice.

Bakhtiyorovna (2022) investigated the causes of removable denture fractures and allergic reactions,
concluding that material properties, manufacturing quality, and individual patient sensitivity play a decisive role
in prosthetic complications. These findings highlight the need for improved material selection and quality control
in prosthesis fabrication.

Finally, Makhmudova (2022) assessed the effectiveness of parapulpar pins in restoring defects in the
crown part of frontal teeth. The study demonstrated that appropriate application of parapulpar pins enhances
structural stability and aesthetic outcomes, supporting their use as an effective method in restorative and
orthopedic dentistry.

Overall, the reviewed studies indicate that contemporary orthopedic dentistry faces multifactorial
challenges related to material selection, periodontal health, prosthetic design, and patient-specific factors.
Although these works provide valuable clinical insights, they also reveal the need for further research aimed
at integrating advanced technologies and standardized protocols to enhance treatment predictability and long-
term rehabilitation outcomes.

RESEARCH METHODOLOGY

Advanced techniques for gathering information on a patient’s jaw and teeth anatomy include 3D scanning
and modeling. A high-precision three-dimensional model produced by scanning is used as the basis for implant,
orthodontic appliance, and prosthesis design.

In 3D printing, computer models are used to create physical items layer by layer for prosthetics and
the fabrication of orthopaedic structures. This makes it possible to produce mouthguards, crowns, bridges,
dentures, and even intricate implant systems with a high level of precision and customization.

A relatively recent technique that is superior than 3D printing is 4D printing. The main distinction is that the
finished 4D-printed object may respond to environmental stimuli (temperature, humidity, light, etc.) by changing
its form or function. The potential of 4D printing in dentistry is being investigated in order to develop materials
that can adjust to changes in the mouth environment.

Dental prostheses are often developed and milled using computer-aided design and manufacturing, or
CAD/CAM, technologies. They make it possible to produce orthopedic items with greater accuracy and less
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production time. Crowns, veneers, and other prostheses may be quickly produced in a single visit by using
CAD/CAM technology at the dental office.

Invention/Creation of Implants: Dental implants are designed and produced using digital technology. These
may be extensively customized and tailored to the anatomy of each patient, which lowers the possibility of
rejection and speeds up the healing process [8].

Digital implantation is the process of planning dental implant surgery using computer modeling. This entails
determining the ideal implant location and insertion angle in addition to creating surgical templates, which
improve surgical accuracy and save recovery time for patients.

Virtual reality (VR) and augmented reality (AR) are technologies that are used to teach dentists, educate
patients, and enhance their perception of suggested dental treatments. Before the surgery starts, they provide
the visualization of prospective treatment outcomes [8,9].

Orthodontic dentists can now produce prostheses and implants faster and with greater accuracy thanks
to these technologies, but there are drawbacks as well, like the requirement for specialized staff training,
expensive initial equipment and software purchases, and problems with data security and management.

Obstacles in the Way of Digital Technology Integration in Orthopedic Dentistry Cybersecurity: As dentistry
uses more digital data, there is a greater chance of hackers and the disclosure of private information. Protecting
patient medical data is increasingly dependent on dependable cybersecurity.

Standardization and Compatibility: Information sharing between various institutions and experts may be
hampered by the absence of a single, cohesive standard for digital dental technology. The challenge of creating
interoperable protocols and standards is becoming more crucial.

Staff Training: When introducing new technologies, medical staff must get the proper training since a lack
of skilled professionals with digital technology expertise may prevent effective integration [10].

ANALYSIS AND RESULTS

According to research findings, the use of digital technology in orthopedic dentistry has significantly
improved the quality and accuracy of implants and prostheses. Dental items may be produced more quickly
thanks to accurate digital models made using high-precision scanning and fabrication. This guarantees quicker
and more pleasant care in addition to cutting down on patient wait times. Additionally, customized prostheses
that precisely match the patient’s anatomical characteristics may be made thanks to digital technology. High
equipment expenditures, the need for medical personnel training, and the modification of clinical operating
norms present difficulties, nevertheless.

One pertinent and exciting area of contemporary medicine is the use of digital technology into orthopedic
dentistry. The quality of diagnosis, treatment, and rehabilitation is greatly improved by the creation and use of
digital technologies in dentistry, which also increases the productivity of professionals [1]. Orthopedic dentistry
is at the forefront of technological advancement, using cutting-edge tools for high-precision surgical procedures,
individualized treatment plans, and more precise diagnosis.

The extensive use of 3D scanning, computed tomography (CT), CAD/CAM technology, and 3D printing
for dental implants and prostheses are examples of trends in digital integration in orthopedic dentistry. With
the use of these technologies, orthopedic dentists are able to produce highly accurate and customized dental
constructions as well as accurate digital models of their patients’ oral cavities [3].

Among the most significant cutting-edge techniques are:

3D scanning and modeling are sophisticated techniques for gathering information on the anatomy of the
jaw and teeth, which are then used to develop implants and prosthetics.

3D printing is the process of creating actual objects, like dental crowns, bridges, and intricate implant
systems, layer by layer using computer models.

4D printing is a more recent technique that allows materials to adapt to the oral environment by changing
their structure or function in response to external stimuli (such as light, temperature, etc.).

Prosthetics may be developed and milled more quickly because to CAD/CAM technologies, which also
increase final accuracy.

Digital implantation is the process of planning operations, choosing the best location for implants, and
creating surgical guidelines to save recovery time using computer modeling. Virtual and Augmented Reality
(VR and AR): Used for training, teaching, and assisting patients in seeing treatment outcomes before to the
start of the procedure [8, 9]. Notwithstanding the advantages, integration has a number of challenges:

» Costs: The greatest obstacle is still the high price of software and equipment.

» Personnel Training: Specialized training is vital since staff members’ inability to use digital tools
effectively might impede successful integration [10].
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» Cybersecurity: The danger of cyberattacks and the disclosure of private patient data increases with the
volume of digital data.

» Standardization and Compatibility: Information sharing across various organizations and experts is
made more difficult by the absence of common standards.

* Quality and Safety: When using digital technology, producers and experts alike must pay close attention
to safety regulations [7].

A comprehensive strategy is needed for the integration of digital technology, including everything from
the logistics of clinical operations to the selection of equipment. The development of norms and regulatory
guidelines that control the use of digital technology in medical practice need the backing of the state and
professional dentistry groups.

CONCLUSIONS AND SUGGESTIONS

In orthopedic dentistry, digital technology are a potent instrument for enhancing patient care and service
quality. The long-term benefits exceed the upfront expenses and complications. The broader acceptance of
these technologies will be facilitated by ongoing research, development, and the establishment of a legal
framework.

Digital technology integration presents new opportunities for patient care, but it also brings with it problems
like cybersecurity, standardization, and staff training. Coordination between the medical community, business
community, and academic institutions will be necessary to resolve these problems. Notwithstanding these
difficulties, patients stand to gain greatly from digital integration in orthopedic dentistry, which also promises to
increase treatment effectiveness.
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