Correlation of Fine-Needle Aspiration Cytology (FNAC) with Ultrasound Thyroid Scoring and Histopathological Biopsy in Evaluating Thyroid Swelling. A Prospective Study
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INTRODUCTION:
Neck swellings, especially those involving the thyroid gland, are a common clinical concern. The diagnosis of thyroid nodules, which are abnormal tissue growths in the thyroid gland, affects a significant portion of the population, with prevalence estimates of 4–5% in adults and up to 40% in individuals over the age of 60.¹ Accurate diagnosis is crucial in distinguishing benign conditions from malignant ones, as inappropriate treatment may lead to unnecessary surgeries or delayed interventions for malignancies. Ultrasonography (US) is a non-invasive, widely used imaging technique that plays a key role in evaluating thyroid nodules. The Thyroid Imaging Reporting and Data System (TI-RADS) is the standard classification system for thyroid nodules based on ultrasound findings. TI-RADS has been shown to have a sensitivity of 79% and a specificity of 71%.² However, the accuracy of ultrasound is often affected by the sensitivity of the equipment and the experience of the operator. Fine-needle aspiration cytology (FNAC) is a widely accepted diagnostic tool that is often recommended for thyroid nodules with suspicious ultrasound findings. FNAC has the advantage of being minimally invasive, yet it has limitations, especially in cases involving small nodules (<1 cm), thyroiditis, or follicular neoplasms.¹ While histopathological biopsy remains the gold standard for definitive diagnosis, it is more invasive and costly. Despite this, histopathology is essential when FNAC results are indeterminate or inconclusive.³ This research aims to explore the correlation between FNAC, ultrasound thyroid scoring, and histopathological biopsy in the evaluation of neck swellings, focusing on thyroid nodules.


RATIONALE:
This prospective study aims to bridge the knowledge gap by evaluating the correlation between FNAC, Ultrasound Thyroid Scoring and Histopathological Biopsy in diagnosing thyroid swellings. By exploring the concordance between these diagnostic tools, It is hoped to enhance diagnostic accuracy and streamline patient management, affected by thyroid swellings.
Ultimately, this study seeks to illuminate the complex interplay between diagnostic modalities, paving the way for more precise, compassionate, and effective care for patients with thyroid swellings.

RESEARCH OBJECTIVES:
Primary Objective:
To assess the correlation between Fine-Needle Aspiration Cytology (FNAC) findings, Ultrasound Thyroid Scoring, and Histopathological Biopsy results in evaluating thyroid-related neck swellings.
Secondary Objectives:
1. To evaluate the diagnostic accuracy of FNAC in detecting malignancies in thyroid swellings.
2. To assess the sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of FNAC, ultrasound thyroid scoring, and histopathology in diagnosing thyroid-related neck masses. 
3. To explore the potential role of ultrasound thyroid scoring in improving the pre-operative diagnostic accuracy when combined with FNAC.

RESEARCH QUESTION:
  To what extent does Fine-Needle Aspiration Cytology (FNAC) align with Ultrasound Thyroid Scoring and Histopathological Biopsy in accurately diagnosing thyroid-related neck swellings, and how can combining these methods improve the precision of distinguishing between benign and malignant lesions?
OPERATIONAL DEFINITIONS:
1. FNAC : A diagnostic procedure where a thin needle is used to extract cells from a thyroid nodule or neck swelling for microscopic examination to identify benign or malignant conditions.
2. Thyroid Ultrasound: A non-invasive imaging technique that uses sound waves to visualize the thyroid gland and assess the characteristics of thyroid nodules, aiding in the evaluation of malignancy risk.
3.  Histopathological Biopsy: A procedure where tissue samples from a thyroid nodule or lymph node are surgically obtained and examined under a microscope to provide a definitive diagnosis of malignancy or other pathologies.
4. Sensitivity:  Sensitivity is the proportion of true positive results among all actual positives. It measures how well a test detects people who have the disease.
5.  Specificity:  Specificity is the proportion of true negative results among all actual negatives. It measures how well a test excludes people who don't have the disease.
6.  Positive Predictive Value (PPV): PPV is the proportion of true positive results among all positive test results. It indicates the likelihood that a positive test result is accurate.
7. Negative Predictive Value (NPV):  NPV is the proportion of true negative results among all negative test results. It indicates the likelihood that a negative test result is accurate.
8.  False Positive Rate (FPR):  FPR is the proportion of false positive results among all actual negatives. It measures how often the test incorrectly identifies someone as having the disease.
9.  False Negative Rate (FNR):  FNR is the proportion of false negative results among all actual positives. It measures how often the test fails to detect someone who actually has the disease.
RESEARCH METHODOLOGY
Study Design:
This will be a prospective observational study conducted at Khyber Teaching Hospital Peshawar. The study will include patients presenting with thyroid nodules or neck swellings.
 
Sample Size:
A sample size of 101 patients will be targeted to achieve statistical power for assessing diagnostic accuracy measures (sensitivity, specificity, PPV, NPV).
Study design:This is a Prospective Study.
INCLUSION CRITERIA:
1. Patients presenting with thyroid-swellings, regardless of age or gender.
2. Patients willing to provide informed consent for the study.
3. Patients who undergo FNAC, ultrasound thyroid scoring, and histopathological biopsy as part of their diagnostic workup
EXCLUSION CRITERIA:
1. Patients with neck swellings unrelated to thyroid pathology like Thyroglossal Duct cyst and cervical cysts.
2. Patients who do not undergo the entire diagnostic workup (FNAC, ultrasound, and biopsy).
3. Patients who are not willing to participate in the study.


DATA COLLECTION:
1) Ultrasound Evaluation (TI-RADS):
All patients will undergo neck ultrasound using high-resolution equipment. The thyroid nodules will be classified according to the TI-RADS system. Each nodule will be assessed based on characteristics such as size, shape, margins, echogenicity, and presence of calcifications.

2)  Fine-Needle Aspiration Cytology (FNAC):
       FNAC will be performed on all patients with suspicious nodules.         FNAC results will be categorized using the Bethesda System for Reporting Thyroid Cytopathology (TBSRTC), which classifies nodules into six categories ranging from benign to malignant (Bongiovanni et al., 2012).

3) Histopathological Biopsy:
For patients who undergo surgical resection or excision, histopathological biopsy will be performed to confirm the final diagnosis. Results will be compared with FNAC and ultrasound findings.

DATA ANALYSIS:
Data will be analyzed using statistical software (SPSS version 25). The following statistical tests will be used:
· Pearson’s correlation coefficient to evaluate the relationship between ultrasound scoring (TI-RADS) and FNAC results.
· Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) will be calculated for FNAC, ultrasound, and histopathology.
· Kappa statistic will be used to assess the agreement between FNAC and histopathology.

 ETHICAL ISSUES:
This study adheres to ethical guidelines concerning participant confidentiality, informed consent, and data protection. Approval from the IREB of KMC/KTH Peshawar will be pursued.


EXPECTED OUTCOMES:
· Correlation Analysis:
The study expects to find a moderate to strong correlation between ultrasound thyroid scoring and FNAC results, particularly in high-risk TI-RADS categories (TI-RADS 4 and 5). FNAC is expected to show high sensitivity but lower specificity, while histopathology will provide definitive results.
· Diagnostic Accuracy:
 FNAC is anticipated to have a high sensitivity for identifying malignant nodules but may have lower specificity due to indeterminate or atypical cytological results. Ultrasound scoring will assist in guiding FNAC decisions, particularly in determining which nodules should be aspirated.
· Limitations:
FNAC may be less effective in diagnosing small nodules (<1 cm), follicular neoplasms, and thyroiditis. The study will examine how these limitations influence diagnostic outcomes.
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