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Abstract. This thesis presents a comparative analysis of radiological and cytological
methods used in the diagnosis of thyroid cancer. The diagnostic performance, advantages, and
limitations of imaging techniques and fine-needle aspiration cytology (FNAC) are discussed. The
study emphasizes the importance of combining radiological and cytological findings to improve
diagnostic accuracy, facilitate early detection, and support appropriate treatment planning for
patients with thyroid cancer.
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Introduction

Accurate differentiation between benign and malignant thyroid nodules remains one of the
major challenges in modern endocrine oncology. An incorrect diagnosis may lead to unnecessary
surgical intervention or, conversely, delayed detection of malignant tumors, negatively affecting
patient outcomes.

Therefore, improving diagnostic accuracy has become a priority in clinical practice.
Radiological examination methods are widely used to evaluate the morphological characteristics
of thyroid nodules, whereas cytological analysis provides cellular evidence to confirm or exclude
malignancy.

A comparative evaluation of the diagnostic performance, advantages, and limitations of
these two approaches is essential for improving early diagnosis and selecting the most appropriate
treatment strategy. Consequently, the comparative analysis of radiological and cytological
methods represents an important scientific and practical issue in the management of thyroid
cancer.

Relevance of the Study

Accurate diagnosis of thyroid cancer is essential for selecting the appropriate treatment
strategy and improving patient outcomes. Since radiological and cytological methods have
different diagnostic capabilities, comparing their accuracy, advantages, and limitations is of great
clinical importance. Therefore, a comparative analysis of these diagnostic approaches remains a
relevant issue in modern endocrine oncology.

Main part

Radiological imaging is the first step in evaluating patients with thyroid nodules.
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Ultrasound is considered the primary diagnostic modality because it is non-invasive, safe,
cost-effective, and highly sensitive for detecting thyroid abnormalities. It provides detailed
information about the size, shape, echogenicity, margins, calcifications, and vascularity of thyroid
nodules. The TI-RADS classification system is widely used to estimate the risk of malignancy and
identify nodules requiring further investigation. Computed tomography (CT) is useful for
assessing tumor invasion into surrounding tissues and identifying cervical lymph node
involvement. Magnetic resonance imaging (MRI) provides superior soft tissue contrast and is
particularly valuable in locally advanced thyroid cancer. Positron emission tomography/computed
tomography (PET/CT) is mainly used in recurrent or metastatic disease.

Although radiological methods are highly sensitive, they cannot always differentiate
malignant from benign lesions with complete certainty. Nevertheless, they provide essential
information for disease staging, treatment planning, and follow-up. Continuous technological
advances have significantly improved image quality and diagnostic performance. As a result,
radiological examinations remain indispensable in the comprehensive evaluation of thyroid cancer.

Fine-needle aspiration biopsy (FNAB) is regarded as the gold standard for cytological
evaluation of thyroid nodules. Under ultrasound guidance, cellular material is obtained from
suspicious nodules and examined microscopically according to the Bethesda System for Reporting
Thyroid Cytopathology. Cytological examination provides direct evidence of cellular atypia and
allows differentiation between benign and malignant lesions with high specificity.

However, indeterminate or non-diagnostic results may occasionally require repeat biopsy
or molecular testing. Unlike radiological imaging, which evaluates structural characteristics,
cytology focuses on cellular morphology and pathological confirmation. Radiological methods
have higher sensitivity for detecting suspicious lesions, whereas cytology has greater specificity in
confirming malignancy. Therefore, neither method should be considered sufficient when used
independently.

Their combined interpretation provides a more accurate diagnosis and reduces both false-
positive and false-negative findings. This integrated approach also supports more effective clinical
decision-making and individualized patient management.

The integration of radiological and cytological examinations has become the standard
approach for the diagnosis of thyroid cancer. Radiological imaging identifies suspicious nodules
and guides the biopsy procedure, while cytological examination confirms the histopathological
nature of the lesion. This combination significantly increases diagnostic accuracy and minimizes
unnecessary surgical interventions.

In addition, it improves preoperative assessment and helps clinicians determine the most
appropriate treatment strategy. Recent developments in artificial intelligence, radiomics, and
molecular diagnostics have further enhanced the effectiveness of both radiological and cytological
methods. Al-assisted image analysis can improve lesion detection and reduce diagnostic
variability, while molecular biomarkers complement cytological findings in difficult cases.

Future research is expected to focus on integrating these advanced technologies into
routine clinical practice. Such multidisciplinary diagnostic strategies will contribute to earlier
detection, more precise diagnosis, and improved survival outcomes for patients with thyroid
cancer.
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Conclusion

In conclusion, both radiological and cytological methods play essential roles in the
diagnosis of thyroid cancer. Radiological examinations are effective in detecting suspicious
thyroid nodules and evaluating their structural characteristics, while cytological analysis provides
definitive cellular confirmation of malignancy.

A comparative assessment demonstrates that each method has its own strengths and
limitations; however, their combined application significantly improves diagnostic accuracy,
facilitates early detection, and supports appropriate treatment planning. Therefore, integrating
radiological and cytological approaches remains the most effective strategy for the diagnosis and
management of thyroid cancer.
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