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Annotatsiya. Mazkur maqolada gipotireoz kasalligini zamonaviy tashxislash usullari
kompleks tarzda tahlil gilinadi. Gipotireoz qalqonsimon bez gormonlari yetishmovchiligi bilan
tavsiflanib, organizmda metabolik jarayonlarning sekinlashuviga olib keladi. Tadqiqotda klinik
belgilar, laborator tekshiruvlar, xususan, tireotrop gormon (TSH), tiroksin (T4) va triyodtironin
(T3) darajalarini aniqlash usullari hamda instrumental diagnostika, jumladan, ultratovush
tekshiruvlari yoritilgan. Shuningdek, kasallikni erta aniqlashning ahamiyati va zamonaviy
diagnostik yondashuvlarning afzalliklari tahlil qilingan.

Kalit so‘zlar: gipotireoz, qalqonsimon bez, TSH, T3, T4, diagnostika, ultratovush
tekshiruvi

AHHOTanuA. B aHHOW cTarbe pAacCMaTpUBAIOTCA COBPEMEHHBIE METOJBI JUArHOCTHKHU
runoTupeosa. [MmoTHpeo3  XapakTepu3yeTcsi HEAOCTaTOYHOW  BBIPAOOTKOH TI'OPMOHOB
IIMTOBHTHOW JKEJIE3bl, YTO MPUBOJUT K 3aMEUICHUIO METa00IMIECKUX MPOIIECCOB B OpraHU3Me.
B uccnenoBaHum  aHaNM3MPYIOTCA — KIMHMYECKHE TPU3HAKH, JAa0OpaTOpPHBIE  METOJIbI
JTUAarHOCTHUKH, BKJIIOUasl onpeseneHue ypoHs tupeoTpornnoro ropmona (TSH), tupokcuna (T4)
u Tpuiioatuponuna (T3), a TakkKe MHCTPyMEHTAIbHBIE METO/bI, B YaCTHOCTH YJIBTPAa3BYKOBOE
uccnenoBanne. (Oco0oe BHHMaHHWE yJAeNsSeTCs 3HAUCHWIO paHHEH JHMarHOCTUKA U
IPEUMYIIECTBaM COBPEMEHHBIX TUAarHOCTUYECKUX M1O/IX0I0B.

KuoueBble cioBa: rumnotupeos, muroBuaHas xkenesa, TSH, T3, T4, nuarnocrtuka,
yIABTPa3BYK

Abstract. This article provides a comprehensive analysis of modern diagnostic methods of
hypothyroidism. Hypothyroidism is characterized by insufficient production of thyroid hormones,
leading to a slowdown of metabolic processes in the body. The study examines clinical
manifestations, laboratory diagnostic methods including the measurement of thyroid-stimulating
hormone, thyroxine, and triiodothyronine levels, as well as instrumental approaches such as
ultrasound examination. Particular attention is given to the importance of early diagnosis and the
advantages of modern diagnostic strategies in improving patient outcomes.
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INTRODUCTION

Hypothyroidism is a common endocrine disorder characterized by insufficient production of
thyroid hormones, which are essential for maintaining metabolic homeostasis and normal
physiological function. The condition affects multiple organ systems and often presents with a
wide range of non-specific clinical symptoms, making accurate and timely diagnosis a
significant challenge in clinical practice.
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In recent years, the importance of early and precise diagnosis of hypothyroidism has
increased due to its growing prevalence and its potential to cause long-term complications if left
untreated. Delayed or inaccurate diagnosis may lead to progressive metabolic disturbances,
cardiovascular complications, neurological impairment, and decreased quality of life!. Therefore,
the development and application of reliable diagnostic methods remain a priority in modern
medicine.

The diagnostic process of hypothyroidism requires an integrated approach that combines
clinical evaluation with laboratory and instrumental investigations. Clinical manifestations alone
are often insufficient for definitive diagnosis, as symptoms such as fatigue, weight gain, and
reduced cognitive performance may overlap with other conditions. For this reason, laboratory
assessment plays a central role, particularly through the measurement of thyroid-stimulating
hormone and thyroid hormone levels, which provide objective indicators of thyroid function.

Advancements in medical technology have significantly improved the accuracy and
efficiency of diagnostic methods. Modern laboratory techniques allow for highly sensitive
detection of hormonal changes, while imaging methods provide detailed information about the
structural condition of the thyroid gland®. These developments enable earlier detection of both
overt and subclinical forms of hypothyroidism, which is essential for preventing disease
progression.

Given the complexity of hypothyroidism and the limitations of relying on a single diagnostic
method, a comprehensive and systematic approach is required. This study focuses on modern
diagnostic methods of hypothyroidism, emphasizing their clinical value, diagnostic accuracy,
and role in improving early detection and patient outcomes.

MATERIALS AND METHODS

This study was designed to evaluate modern diagnostic methods of hypothyroidism through
a structured analytical approach. The research focuses on identifying the most effective clinical,
laboratory, and instrumental techniques used in the detection of thyroid dysfunction. The object
of the study includes patients with suspected hypothyroidism presenting with non-specific
clinical symptoms such as fatigue, weight changes, and reduced physical activity. Particular
attention is given to individuals at higher risk, including women and middle-aged populations,
where the prevalence of thyroid disorders is relatively higher.

The study is based on the analysis of contemporary scientific literature, clinical guidelines,
and medical diagnostic protocols. A comparative method was applied to assess the diagnostic
value of different approaches, including clinical examination, biochemical testing, and imaging
techniques. This allowed for the identification of the most reliable and widely accepted
diagnostic tools in current medical practice.

Laboratory methods represent the core component of the diagnostic process. The study
examines the measurement of thyroid-stimulating hormone as the primary indicator of thyroid
function, along with the evaluation of circulating thyroid hormones. These parameters were
analyzed in terms of their sensitivity, specificity, and clinical relevance in detecting both overt
and subclinical forms of hypothyroidism. In addition to laboratory diagnostics, instrumental
methods were considered to assess structural changes in the thyroid gland. Ultrasound
examination was analyzed as a non-invasive and widely used imaging technique that provides

! Jameson, J. L., & De Groot, L. J. (2016). Endocrinology: Adult and Pediatric (7th ed.). Elsevier.

2 Braverman, L. E., & Cooper, D. S. (2013). Werner & Ingbar’s The Thyroid: A Fundamental and Clinical Text (10th
ed.). Lippincott Williams & Wilkins.
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information about gland size, tissue structure, and the presence of nodules®. This method is
particularly useful in differentiating between functional and morphological abnormalities.

The research also incorporates elements of diagnostic interpretation, focusing on the
integration of clinical findings with laboratory and imaging results. This combined approach
allows for a more accurate diagnosis and reduces the risk of misinterpretation when relying on a
single method*. All analyzed data were obtained from reliable medical sources and organized
systematically to ensure logical consistency and clarity of interpretation. The methods applied in
this study aim to provide a comprehensive understanding of modern diagnostic strategies for
hypothyroidism and their practical application in clinical settings.

RESULTS AND DISCUSSION

The analysis of modern diagnostic approaches demonstrates that hypothyroidism cannot be
reliably diagnosed based on clinical symptoms alone. Although patients commonly present with
fatigue, weight gain, and decreased physical activity, these manifestations are non-specific and
often overlap with other conditions. Therefore, objective diagnostic methods are essential for
accurate identification of the disorder.

Laboratory testing remains the most reliable and widely used diagnostic tool in clinical
practice. The measurement of thyroid-stimulating hormone is considered the primary and most
sensitive indicator of thyroid dysfunction. Elevated levels of this hormone indicate reduced
thyroid activity, even in early or subclinical stages of the disease (Garber et al., 2012). In
addition, the evaluation of circulating thyroid hormones provides further confirmation of the
diagnosis and helps differentiate between overt and subclinical hypothyroidism (Biondi &
Cooper, 2008).

Instrumental diagnostic methods complement laboratory findings by providing structural
information about the thyroid gland. Ultrasound examination is a non-invasive and highly
informative technique that allows clinicians to assess gland size, tissue heterogeneity, and the
presence of nodules or inflammatory changes. This method improves diagnostic accuracy,
particularly in cases where biochemical results require further clarification (Hegediis, 2001).
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Table 1. Comp

arison of modern diagnostic methods for hypothyroidism

Clinical Initial assessment of | Simple, accessible Non-specific, low
evaluation symptoms diagnostic accuracy
TSH Primary detection of | High sensitivity, early | Requires laboratory
measurement thyroid dysfunction detection confirmation

T3 and T4 | Assessment of hormone | Confirms severity and | May remain normal in
analysis levels type of disorder early stages
Ultrasound Structural  assessment | Non-invasive, detailed | Does not assess
examination of thyroid gland imaging functional activity

As shown in Table 1, each diagnostic method has specific strengths and limitations. The
results indicate that laboratory testing, particularly the measurement of thyroid-stimulating

3 Biondi, B., & Cooper, D. S. (2008). The clinical significance of subclinical thyroid dysfunction. Endocrine Reviews,

29(1), 76-131.

4Ross, D. S. (2019). Laboratory assessment of thyroid function. UpToDate.
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hormone, plays a central role in the early detection of hypothyroidism. This method allows
clinicians to identify the disorder even before the onset of pronounced clinical symptoms.

At the same time, hormone analysis provides important information about the severity and
progression of the disease. Reduced levels of thyroid hormones confirm functional impairment
and help guide treatment decisions. However, isolated laboratory findings may not always
provide a complete picture, especially in borderline or subclinical cases. Ultrasound examination
enhances diagnostic precision by identifying structural abnormalities that cannot be detected
through biochemical testing alone®. Changes in gland size or tissue structure may indicate
chronic processes or underlying pathological conditions, thereby supporting clinical
interpretation.

The findings of this study highlight that the most effective diagnostic strategy is based on a
combined approach. The integration of clinical evaluation, laboratory testing, and instrumental
methods ensures a more accurate diagnosis and reduces the likelihood of diagnostic errors. This
comprehensive approach is particularly important for early detection, which plays a crucial role
in preventing complications and improving patient outcomes.

Overall, modern diagnostic methods have significantly improved the detection and
management of hypothyroidism. Their combined application allows for precise assessment of
both functional and structural aspects of the thyroid gland, providing a solid basis for effective
clinical decision-making.

CONCLUSION

Hypothyroidism remains one of the most prevalent endocrine disorders, requiring accurate
and timely diagnosis to prevent long-term complications. The findings of this study demonstrate
that reliance on clinical symptoms alone is insufficient due to their non-specific nature and
overlap with other conditions. Therefore, modern diagnostic approaches play a critical role in
ensuring precise identification of the disease.

Among the available methods, laboratory testing, particularly the measurement of thyroid-
stimulating hormone, represents the most sensitive and reliable tool for detecting thyroid
dysfunction. The assessment of circulating thyroid hormones further enhances diagnostic
accuracy by determining the severity and stage of the disorder. These methods enable the
identification of both overt and subclinical hypothyroidism, which is essential for early
intervention.

Instrumental diagnostic techniques, especially ultrasound examination, provide valuable
structural information about the thyroid gland. Although these methods do not directly assess
hormonal activity, they significantly contribute to a comprehensive evaluation by identifying
morphological abnormalities and supporting clinical decision-making.

The study confirms that the most effective diagnostic strategy is based on an integrated
approach combining clinical assessment, laboratory testing, and imaging methods. Such a
KoMIUTeKCHBIN Toxo allows for early detection, reduces diagnostic errors, and improves patient
outcomes. In conclusion, modern diagnostic methods have significantly advanced the detection
and management of hypothyroidism. Their proper application is essential for improving
diagnostic accuracy, guiding treatment decisions, and ensuring better long-term health outcomes.

5> Garber, J. R., Cobin, R. H., Gharib, H., et al. (2012). Clinical practice guidelines for hypothyroidism in adults.
Thyroid, 22(12)
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