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Abstract. Cytological diagnosis of thyroid diseases plays a crucial role in modern 

endocrinology. Fine-needle aspiration biopsy (FNAB) offers high accuracy in verifying nodular 

formations, tumors, and autoimmune conditions, particularly in early stages. This article 

explores the methodology of specimen collection, cytomorphological criteria for evaluating cell 

samples, and the diagnostic value of this method in clinical decision-making. 
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Introduction 

The cytological diagnosis of thyroid diseases has become an indispensable part of 

modern endocrine pathology due to the increasing prevalence of thyroid nodules and 

autoimmune conditions in the global population. The thyroid gland, being highly sensitive to 

environmental, nutritional, and genetic factors, is prone to a wide range of disorders, including 

goiter, thyroiditis, benign adenomas, and malignant tumors. Many of these pathologies present 

with overlapping clinical symptoms, such as palpable nodules, hormonal imbalance, or 

nonspecific systemic complaints, making clinical assessment alone insufficient for an accurate 

diagnosis. 

In this context, fine-needle aspiration biopsy (FNAB) has emerged as the gold standard 

method for preoperative morphological evaluation of thyroid lesions. It is a minimally invasive, 

cost-effective, and highly informative diagnostic procedure that allows the collection of cellular 

material for cytological examination. FNAB provides critical insights into the nature of thyroid 

nodules, differentiating between benign and malignant formations, and guiding the decision-

making process regarding the necessity and extent of surgical intervention. 

While imaging techniques such as ultrasonography (US), scintigraphy, and elastography 

play essential roles in detecting and characterizing thyroid lesions, they often fall short in 

determining the exact cytological or histological nature of the pathology. For instance, cold 

nodules on scintigraphy may or may not correspond to malignancy, and ultrasound features 

alone cannot distinguish between follicular adenoma and carcinoma due to their similar 

appearances. Therefore, microscopic evaluation of FNAB smears remains the definitive method 

for morphological verification, especially in nodular thyroid disease. 

Furthermore, the integration of FNAB results with clinical, biochemical, and radiological 

data enhances diagnostic accuracy and allows for a more nuanced understanding of complex or 

coexisting pathologies, such as autoimmune thyroiditis combined with nodular hyperplasia or 

microcarcinoma. The importance of cytological diagnosis is especially evident in iodine-

deficient regions, where nodular goiter is endemic, and the need for differential diagnosis is 

frequent. 

Advancements in FNAB technique, including needle modifications and optimized smear 

preparation methods, have significantly increased the quality and informativeness of collected 
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material. In expert hands, the accuracy of FNAB in diagnosing thyroid malignancies can reach 

over 95%. However, challenges remain, particularly in cases of poorly cellular or bloody 

aspirates, and in interpreting borderline cytological categories. 

Given the growing demand for precision medicine and personalized treatment planning, 

the role of thyroid cytology is expanding beyond initial diagnosis. It now contributes to 

monitoring disease progression, evaluating therapeutic response, and stratifying patients for 

surgical or conservative management. Consequently, cytologists, endocrinologists, and 

pathologists must develop an integrated approach to interpreting FNAB results within the 

broader clinical context. 

This article aims to present a comprehensive overview of the methodology, 

morphological criteria, and diagnostic value of FNAB in thyroid diseases, highlighting its role in 

routine practice and its contribution to improving patient outcomes. 

Methodology and FNAB Technique 

Fine-needle aspiration biopsy of the thyroid is a minimally invasive method for extracting 

material using a fine needle. Modified needles with notches, as practiced at the Endocrinology 

Research Center (RAMS), improve sample collection and enable the acquisition of rich cellular 

material even without aspiration. Prepared smears are stained using the May-Grünwald–Giemsa 

technique and examined under a microscope. 

The informativeness of the biopsy depends on the experience of the specialist and proper 

targeting of the puncture site. Poor cellular samples often do not yield a conclusive diagnosis, 

whereas rich smears allow for assessment of colloid composition, thyrocytes, proliferation signs, 

inflammation, or atypia. 

Diagnostic Criteria for Goiter Disease (Expanded) 

Goiter disease, or thyroid enlargement, represents a heterogeneous group of pathologies 

characterized by structural and functional changes in the thyroid gland. It may arise in response 

to iodine deficiency, autoimmune reactions, or other environmental and genetic influences. 

Cytologically, goiter is classified into three main morphological forms: diffuse, nodular, and 

mixed (diffuse-nodular). Each form demonstrates specific features in fine-needle aspiration 

biopsy (FNAB) smears that aid in establishing a reliable diagnosis and assessing disease activity. 

1. Diffuse Goiter 

Diffuse goiter is characterized by uniform enlargement of the thyroid gland without 

discrete nodular formations. Cytological smears typically reveal: 

• Abundant dense colloid, often thick and viscous. 

• Scattered flattened or cuboidal thyrocytes, usually without significant atypia. 

• Low cellularity and absence of architectural complexity. 

This type reflects colloid accumulation and gland hypertrophy in response to elevated 

thyrotropin (TSH) levels, often due to iodine deficiency. 

2. Nodular Goiter 

Nodular goiter (also referred to as multinodular goiter or nodular hyperplasia) involves 

the formation of one or more nodules within the thyroid tissue. These nodules may demonstrate 

varying degrees of: 

• Follicular cell proliferation, sometimes forming microfollicular or papillary-like 

structures. 

• Increased cellularity with small to moderately enlarged nuclei, occasional 

binucleated cells, and mild anisocytosis. 
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• The presence of regressive changes, such as: 

o Hemorrhage (with hemosiderin-laden macrophages or altered erythrocytes). 

o Cystic degeneration with proteinaceous or colloid fluid. 

o Fibrosis and hyalinization of nodule stroma. 

Cytological evaluation must differentiate between benign nodular hyperplasia and neoplastic 

transformation, especially when cellular atypia or architectural complexity is present. 

3. Mixed (Diffuse-Nodular) Goiter 

This form combines features of both diffuse and nodular pathology. FNAB specimens 

may demonstrate: 

• Heterogeneous background with colloid of varying consistency (dense, thin, or 

finely granular). 

• A mixture of resting follicular cells and active proliferative zones, showing 

microfollicular formations. 

• Possible coexistence of inflammatory infiltrates, particularly in cases with 

superimposed autoimmune components. 

This variant is commonly seen in patients with long-standing iodine deficiency or in those with 

evolving autoimmune thyroid disease superimposed on a multinodular background. 

4. Cytological Indicators of Proliferative Activity 

In both nodular and mixed forms of goiter, the following features point toward active 

follicular proliferation: 

• Increased number of follicular epithelial cells, often forming clusters, 

microfollicles, or papillary-like projections. 

• Cells with enlarged, hyperchromatic nuclei, but lacking definitive features of 

malignancy. 

• Absence of mitotic figures, which distinguishes hyperplastic from neoplastic 

processes. 

• Occasional nuclear crowding or overlapping, especially in hyperfunctioning 

nodules. 

5. Importance of Colloid-Epithelial Balance 

One of the key cytological criteria in diagnosing goiter is the ratio between colloid and 

epithelial elements: 

• Predominantly colloid with sparse epithelial cells indicates colloid goiter. 

• Rich cellularity with minimal colloid suggests proliferative (hyperplastic) goiter. 

• Intermediate findings may reflect a transition or mixed state, requiring clinical 

correlation and, occasionally, follow-up FNAB. 

6. Clinical and Ultrasound Correlation 

Since cytological features alone may not always reveal the full spectrum of changes, 

especially in early or regressive stages, correlation with: 

• Ultrasound findings (nodule size, echogenicity, vascularity), 

• Hormonal assays (TSH, T3, T4 levels), and 

• Clinical signs (growth pattern, compressive symptoms) 

is essential for comprehensive diagnosis and management. 

In conclusion, accurate cytological assessment of goiter depends not only on identifying 

key cellular and colloidal features but also on understanding their biological context. 

Recognizing the morphological spectrum of goiter enables differentiation from follicular 
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neoplasms and assists in guiding appropriate clinical follow-up or intervention. 

Cytological Features of Autoimmune Processes 

Autoimmune thyroiditis (AIT) is characterized by lymphocytes, plasma cells, 

macrophages, and Askanazy (Hürthle) cells. Variants include classic (Hashimoto), 

lymphomatous, and fibrotic forms. Graves’ disease shows abundant proliferating thyrocytes, 

cytoplasmic vacuolization, hypertrophic nuclei, and absence of colloid. The presence of 

peripheral blood in punctate reflects the gland's vascularity. 

Benign and Malignant Neoplasms 

Adenomas from A- and B-cells show varied structure (follicular, solid, papillary). 

Cytologically, they display high cellularity, clear cell boundaries, basophilic cytoplasm, and 

nuclear uniformity. Differentiation from nodular goiter is based on monomorphic proliferation. 

Papillary carcinoma presents with nuclear grooves, pseudo-inclusions, and papillary 

structures. Follicular carcinoma resembles adenoma; definitive diagnosis is histological. 

Medullary carcinoma features granular cytoplasm, amyloid deposits, and metachromatic 

staining. 

The Bethesda Classification System 

The modern Bethesda System for Reporting Thyroid Cytopathology (TBSRTC) includes 

six categories ranging from "non-diagnostic" to "malignant." This standardized approach 

improves communication between cytologists and clinicians and facilitates appropriate 

management decisions. 

Practical Importance of Cytology 

Cytological assessment of thyroid punctates allows for: 

avoiding unnecessary surgeries in benign cases; 

identifying malignancies that require surgery; 

monitoring nodular dynamics and treatment efficacy in AIT or Graves’ disease; 

correlating findings with ultrasound and lab data for comprehensive evaluation 

Conclusion 

Cytological diagnosis of thyroid diseases is an essential tool in modern endocrinology. Its 

success depends on quality sampling, precise FNAB technique, and expert microscopic 

interpretation. Integrating cytology with clinical and imaging data enhances diagnostic accuracy 

and optimizes patient management outcomes. 
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