?’\) INTERNATIONAL JOURNAL OF ARTIFICIAL INTELLIGENCE

AN
N g

<

7.« AMERICAN

ISSN: 2692-515-x, Impact Factor: 9.23
American Academic publishers, volume 6, issue 02,2026

Journal: https://www.academicpublishers.org/journals/index.php/ijai

DIAGNOSTIC TECHNOLOGIES (MODERN METHODS)

Agzamova Diyora
Tashkent State Medical University 1st-year Clinical Resident

Abstract: This article explores modern diagnostic technologies used in therapeutic dentistry
and their role in improving diagnostic accuracy and clinical decision-making. The focus is
placed on contemporary methods applied in the diagnosis of caries, pulp and periapical diseases,
and periodontal conditions. Digital radiography, optical diagnostic systems, electronic apex
locators, pulp vitality tests, and digital periodontal diagnostics are analyzed as essential tools of
modern therapeutic dental practice. The article emphasizes that advanced diagnostic
technologies enable early detection of pathological changes, support minimally invasive
treatment approaches, and improve long-term clinical outcomes. At the same time, it is
highlighted that diagnostic technologies are most effective when combined with thorough
clinical examination and professional interpretation.
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INTRODUCTION

Accurate diagnosis lies at the heart of therapeutic dentistry. Every clinical decision —
from preventive intervention to complex restorative or endodontic treatment — begins with the
correct interpretation of diagnostic findings. Even the most advanced treatment techniques lose
their value if the initial diagnosis is incomplete or inaccurate. For this reason, diagnostic
technologies play a decisive role in modern therapeutic dental practice.

Traditionally, diagnosis in therapeutic dentistry relied on visual examination, tactile
assessment, patient complaints, and conventional radiography. While these methods remain
fundamental, they are often insufficient for detecting early-stage pathology, hidden carious
lesions, subtle pulp changes, or initial periodontal destruction. Many dental diseases develop
silently, without clear clinical symptoms, making early diagnosis particularly challenging. As a
result, delayed or imprecise diagnosis may lead to unnecessary tissue loss, overtreatment, or
compromised long-term outcomes.

METHODOLOGY AND LITERATURE REVIEW

This article is based on a focused narrative review methodology strictly limited to
therapeutic dentistry. The methodological framework relies on systematic analysis of
authoritative dental textbooks and peer-reviewed journal articles that specifically address
diagnostic technologies used in caries detection, pulp and periapical diagnostics, and
periodontal assessment. No literature from orthodontics, prosthodontics, oral surgery, or general
medicine was included [1].

Comparative analysis was used to evaluate modern diagnostic technologies against
conventional diagnostic methods. Emphasis was placed on sensitivity, specificity,
reproducibility, and clinical reliability, which are essential parameters for accurate diagnosis in
therapeutic dentistry.

The importance of accurate diagnosis in therapeutic dentistry is comprehensively
described by Edward J. Swift, André V. Ritter, and Harald O. Heymann in Sturdevant’s Art and
Science of Operative Dentistry . The authors emphasize that modern diagnostic technologies are
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essential for early caries detection and minimally invasive treatment planning. They clearly
state that visual-tactile examination alone is insufficient for identifying early enamel lesions [2].

Radiographic diagnostics form the backbone of therapeutic dentistry. Stuart C. White
and Michael J. Pharoah, in their textbook Oral Radiology: Principles and Interpretation,
provide detailed analysis of digital radiography systems. They demonstrate that digital
periapical and bitewing radiographs offer superior diagnostic accuracy for proximal caries and
periapical pathology while significantly reducing radiation exposure compared to conventional
film radiography.

Periodontal diagnostic technologies are thoroughly described by Jan Lindhe, Niklaus
Lang, and Thorkild Karring in Clinical Periodontology and Implant Dentistry [3].Although the
book covers implant dentistry, its periodontal diagnostic chapters are directly relevant to
therapeutic dentistry. The authors discuss digital probing systems and radiographic evaluation
of alveolar bone as essential diagnostic tools.

In therapeutic dentistry, diagnostic technologies are discussed not only in international
literature but also in authoritative local and regional sources. These works play an important
role in adapting modern diagnostic approaches to clinical practice in post-Soviet and Central
Asian dental schools.

One of the most widely used local textbooks is JI.A. JImutpuena, FO0.M. MakcuMoBckuii
— Tepanesemuueckaa cmomamonoeusi. The authors provide a detailed description of diagnostic
methods for caries, pulpitis, and apical periodontitis, emphasizing the combined use of clinical
examination, radiographic analysis, and functional pulp testing. Special attention is given to
differential diagnosis, which remains a core principle of therapeutic dentistry [4].

Modern diagnostic approaches in conservative dentistry are also thoroughly analyzed by
WN.I'. Jlyukas — Cogpemennas mepanesmuueckas cmomamonoeus. In this work, the author
discusses the transition from traditional visual-tactile diagnostics to technology-assisted
methods, including digital radiography and optical caries detection. The book highlights the
clinical importance of early diagnosis in preventing extensive tooth tissue destruction [5].

In Uzbek dental education, diagnostic principles in therapeutic dentistry are presented in
P.C. CaunoB — Tepanesmux cmomamonoecusi. This textbook systematically describes clinical,
instrumental, and radiographic diagnostic methods used in dental practice, emphasizing their
role in accurate treatment planning. The author underlines the importance of integrating modern
diagnostic technologies into routine therapeutic care.

Radiological diagnostics in dentistry are locally addressed by A.A. A0mymiaeB —
Cmomamonoeuk paouonoeus acociapu. The book focuses on the interpretation of periapical
and bitewing radiographs and highlights the advantages of digital imaging systems in
therapeutic dentistry [6].

RESULTS AND DISCUSSION

The analysis of contemporary diagnostic technologies in therapeutic dentistry
demonstrates a clear shift from symptom-based diagnosis toward early, objective, and
technology-supported clinical decision-making. The results of the reviewed literature and
clinical observations indicate that modern diagnostic tools significantly enhance the dentist’s
ability to detect pathological changes at earlier stages, thereby improving treatment planning
and long-term outcomes.

One of the most evident findings concerns the role of digital radiography in daily
therapeutic practice [7].Compared to conventional film-based radiography, digital imaging
systems provide higher diagnostic sensitivity, especially in the detection of proximal caries and
early periapical changes. The reviewed studies consistently show that digital bitewing
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radiographs allow earlier identification of enamel and dentin demineralization, which may
remain undetected during visual examination. This early detection directly supports the
principles of minimally invasive dentistry, enabling preventive or non-operative interventions
rather than extensive restorative procedures.

In addition to improved image quality, reduced radiation exposure represents an
important clinical advantage of digital radiography. This factor is particularly relevant in
therapeutic dentistry, where repeated radiographic examinations are often required for diagnosis,
treatment monitoring, and follow-up [8]. The discussion in the literature emphasizes that lower
radiation doses increase patient safety while maintaining high diagnostic accuracy, making
digital radiography the preferred standard in modern therapeutic dental practice.

Optical diagnostic technologies have shown particularly strong results in the early
diagnosis of carious lesions. Fluorescence-based caries detection systems demonstrate high
sensitivity in identifying initial enamel demineralization. The reviewed data suggest that these
systems are especially useful for detecting lesions that are not yet cavitated and may not be
visible on radiographs. From a clinical perspective, this allows dentists to monitor lesion
activity over time and implement preventive measures such as remineralization therapy rather
than immediate restorative treatment [9].

Transillumination techniques, particularly digital fiber-optic transillumination, have
demonstrated promising results in detecting hidden carious lesions and enamel cracks. The
reviewed literature indicates that transillumination is particularly effective for identifying
cracks that may cause unexplained symptoms such as sensitivity or pain during mastication.
These findings are clinically significant, as cracks are often difficult to diagnose using
conventional methods. The non-invasive nature of transillumination also makes it suitable for
repeated examinations and long-term monitoring.

In endodontic diagnostics, electronic apex locators have emerged as indispensable tools.
The results reported in the literature show that modern apex locators provide highly accurate
determination of working length, even in the presence of moisture or complex canal anatomy.
Accurate working length determination is critical for successful endodontic treatment, as it
directly affects cleaning, shaping, and obturation quality [10]. The discussion emphasizes that
the combined use of electronic apex locators and radiographic verification yields the most
reliable diagnostic outcomes.

Periodontal diagnostic technologies have also demonstrated significant improvements in
diagnostic precision. Digital periodontal probing systems allow standardized measurement of
pocket depth, attachment loss, and bleeding indices, reducing examiner variability. The
reviewed literature indicates that accurate and reproducible periodontal data improve disease
monitoring and treatment evaluation. In therapeutic dentistry, where periodontal and restorative
conditions often coexist, precise periodontal diagnosis is essential for comprehensive treatment
planning [11].

Despite the clear advantages of modern diagnostic technologies, the discussion
emphasizes that technology alone does not guarantee diagnostic accuracy. Several studies point
out that misinterpretation of diagnostic data remains a significant risk, particularly when
clinicians lack adequate training or rely excessively on technological output. Diagnostic
technologies should therefore be viewed as decision-support tools rather than replacements for
clinical expertise. Another critical aspect discussed in the literature is the cost and accessibility
of advanced diagnostic technologies. While digital radiography and apex locators are now
widely available, optical diagnostic systems and advanced digital tools may still be limited in
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certain clinical settings. This highlights the importance of rational technology selection based
on clinical needs, practice resources, and patient population.

The discussion also reveals a growing consensus that modern diagnostic technologies
support a shift in therapeutic dentistry toward prevention-oriented and tissue-preserving
treatment concepts. Early diagnosis enables intervention before irreversible damage occurs,
reducing the need for extensive restorative or endodontic procedures. This aligns with
contemporary principles of conservative dentistry and improves long-term tooth survival [12].

In summary, the results demonstrate that modern diagnostic technologies significantly
enhance diagnostic accuracy in therapeutic dentistry when used as part of an integrated
diagnostic approach. Digital radiography, optical diagnostic systems, electronic apex locators,
and advanced periodontal diagnostics each contribute unique and complementary information.
The discussion highlights that the most effective diagnostic strategies are those that combine
technological innovation with thorough clinical examination and professional judgment.

CONCLUSION

Modern diagnostic technologies have become an essential component of contemporary
therapeutic dentistry, significantly influencing the accuracy of diagnosis and the quality of
clinical decision-making. The analysis presented in this article confirms that the transition from
predominantly subjective, symptom-based diagnostics to technology-supported diagnostic
approaches allows dental diseases to be identified at much earlier stages. This shift is
particularly important for caries, pulp, periapical, and periodontal pathologies, where early
detection directly determines treatment complexity and long-term prognosis.

Digital radiography, optical caries detection systems, electronic apex locators, pulp
vitality tests, and digital periodontal diagnostic tools each provide specific and clinically
valuable information. When used appropriately, these technologies complement traditional
clinical examination rather than replace it. Their combined application enhances diagnostic
sensitivity, improves treatment planning accuracy, and supports minimally invasive and
preventive treatment concepts that are central to modern therapeutic dentistry.

In conclusion, modern diagnostic technologies significantly strengthen the diagnostic
potential of therapeutic dentistry when integrated into a comprehensive, clinically guided
diagnostic strategy. Their thoughtful and evidence-based application contributes to improved
patient safety, more predictable treatment outcomes, and the long-term preservation of dental
tissues, reinforcing their indispensable role in contemporary therapeutic dental practice.
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