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Abstract

Background: FNA is the first-line investigation in the diagnosis of thyroid nodules.

Aims: To determine the accuracy of FNAC in diagnosing thyroid nodules.

To identify the major cause of discrepancy in FNAC reports

Methods: The final histopathology report (HPR) of all thyroidectomies done from January 2008 to December 2010 was retrieved by a retrospective search in institutional databases. Corresponding FNAC reports were also retrieved. The correlation between FNAC and final histopathology was studied to determine the accuracy with which FNAC diagnosed thyroid disorders.

Results: The sensitivity and specificity of FNAC in diagnosing benign nodules is 92% and71.6% respectively.

A.	The sensitivity and specificity of FNAC for diagnosis of neoplasm is 81.6% and 92% respectively.

B.	The sensitivity and specificity of FNAC for diagnosis of malignancy is 87.8% and 98.2% respectively.

Conclusion: FNA is highly sensitive and specific in the diagnosis of thyroid nodules. Cytological similarities between hyperplasic nodule and follicular neoplasm are a major source of error
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 Abbreviations:  TBSRTC: The Bethesda System for Reporting Thyroid Cytopathology; HPR: Histopathology Report; FVPCT: Follicular Variant of Papillary Carcinoma



Introduction


FNAC is the most appropriate investigation to define the nature of a thyroid nodule and decide about the need for surgical intervention [1-3]. Taking in to consideration the need for standardization, the Bethesda System for Reporting Thyroid Cyto pathology (TBSRTC) was proposed and has been accepted worldwide [4,5]. This study was carried out with the aim of identifying the accuracy of FNAC in diagnosing thyroid nodules by comparing the final histopathology report of patients who had undergone thyroidectomy with their pre-operative FNAC.

Objectives

a.	To determine the accuracy of FNAC in diagnosing thyroid nodules.

b.	To identify the major cause of discrepancy in FNAC reports.

Materials And Methods
 
Study Design

Descriptive cross-sectional study.

Study Setting

Government Medical College Kozhikode, S4 unit.

Study Period

January 2008 to December 2010.

Study Group

All male and female patients who underwent thyroidectomies.
 
Methodology

The final histopathology report (HPR) of all thyroidectomies done from January 2008 to December 2010 was retrieved by a retrospective search in institutional databases. Corresponding FNAC reports were also retrieved. The HPR was divided into 3 main categories: Benign and non-neoplastic, Benign and neoplastic, and Malignant, each having several subcategories (Table 1). The FNAC report was also divided into 3: Benign (including nodular goiter and lymphocytic thyroiditis), Follicular neoplasm, Malignant (Table 2). The correlation between FNAC and final histopathology was studied to determine the accuracy with which FNAC diagnosed thyroid disorders.


Table 1:  Distribution of histological categories.
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Results

A total of 260 patients were studied, which included 211 female patients and 49 male patients (female: male = 4.3:1). Age of the patients ranged from 17 years to 72 years (mean ± standard deviation: 40 ± 12 years) (Table 1). The distributions of initial cytological diagnoses according to Bethesda categories were as follows: benign - 192 (73.8%) including 189 cases of nodular goiter and 3 cases of lymphocytic thyroiditis, follicular neoplasm - 35(13.5%) including 27 of follicular cell type and 8 of hurtle cell type, malignant-33(12.7%) including 32 cases of papillary carcinoma and 1 case of undifferentiated (Ana plastic) carcinoma (Table 2).


Table 2: Pre-operative FNAC reports.
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The correlation between cytological and histological diagnoses is given in (Table 3). Hurthle cell adenoma has been included with follicular adenoma and hurtle cell carcinoma with follicular carcinoma. Of the 260 patients included in the study, 192 had a benign (Bethesda II) diagnosis by FNA. Of the 192 cytologies that were reported as benign, 95.8% (nodular goiter-92.7% and lymphocytic thyroiditis-3.1%) were confirmed to be benign by histopathology. Of the benign cytologies, 2.6% turned out to be follicular adenoma, 1% was papillary carcinoma and 0.5% was follicular carcinoma on histopathological examination (Table 3).


Table 3: Comparing cytology with histology.
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Figure 1:  Final Histopathology of FNACs reported as 'Follicular Neoplasm'.

 






This puts the positive predictive value of FNAC in diagnosing benign nodules (nodular goiter and lymphocytic thyroiditis) at 95.8%. The sensitivity of FNAC in diagnosing benign nodules is 92% and specificity is 71.6%. FNAC in 35 patients yielded the report of follicular neoplasia. On histology, 57.1% of these were follicular neoplasm's (follicular adenoma-37.1% and follicular carcinoma-20%). 37.1% were benign (nodular goiter - 31.4% and lymphocytic thyroiditis-5.7%). Another 5.7% turned out to be papillary carcinoma (Figure 1). The sensitivity and specificity of FNAC for diagnosis of follicular neoplasm was 74.1% and 93.5% respectively. The positive predictive value is 57.1% and the negative predictive value is 96.8%.
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Figure 2:  Distribution of final HPR in case of wrong FNA report of follicular neoplasm.
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Figure 3:  Distribution of final HPR in case of wrong FNA report of NCG.

 







33 cytologies were reported as malignant. In this group, 87.8% ultimately turned out to be malignant while 12.2% were benign. Sensitivity of FNA for diagnosis of malignancy is 87.8% and the specificity of FNA for diagnosis of malignancy is 98.2%. The sensitivity and specificity of FNA for diagnosis of neoplasm (considering follicular adenoma and carcinoma along with malignancy) is 81.6% and 92% respectively. The benign and non- neo plastic histological type affected 167 females and 33 males. Benign and neoplastic group had 15 females and 4 males. Among the malignant group, 30 were female and 11 were male. Malignancy rate in males was 22.4% and in females was 14.2%. The main cause of discrepancy was difficulty in differentiating between follicular adenoma and hyperplastic nodule (nodular goiter) (Table 4), (Figure 2-4).
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Figure 4:  Distribution of final HPR in case of wrong FNA report of papillary carcinoma.

 


Table 4: Wrong FNA reports.
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Discussion

The importance of thyroid nodules lies in the fact that although most nodules are benign, they may be the first sign of malignancy [6]. In the evaluation of patients with thyroid nodules, FNA has been accepted world over as the first-line screening test. FNA helps to decide whether a patient requires surgery or whether conservative management will suffice. A diagnosis of neoplasia or malignancy by FNA will necessitate surgery while benign lesions can be kept under follow up [7]. Several studies have put to test the accuracy of FNA by calculating the sensitivity and specificity with which it diagnosed thyroid nodules. Most of the studies reported sensitivity and specificity of 80%-100% for Thyroid FNAs [7]. In the present study, sensitivity and specificity of FNA for diagnosis of malignancy is 87.8% and 98.2% respectively. The sensitivity and specificity of FNA for diagnosis of neoplasm is 81.6% and 92% respectively

Of the 30 FNA reports that turned out to be wrong in this study, 17 involved misdiagnoses between nodular goiter and follicular neoplasm (FN). Because of their cytological similarities, distinguishing between hyperplasic (adenomatous) nodule and follicular neoplasm (FN) is difficult and has been the subject of many studies [8-10]. Cytologically, it is difficult to differentiate hyperplastic nodule from so-called macro follicular adenoma or simple adenoma [7].

That said, some cytologic features that may help in distinguishing a hyperplastic nodule versus FN have been described. In a hyperplastic nodule, follicular cells may form large, single-layer sheets. Within these sheets of follicular cells, there are well-formed macro follicles that of ten demonstrate perifollicular fibrosis or are surrounded by basement membrane-like material. Follicular cells within follicles are cohesive and often are “held” together by basement membrane and/or matrix material. Conversely, FN often has syncytial clusters of follicular cells, 3-dimensional groups, and loosely cohesive follicles (especially micro follicles) and has isolated, intact follicular cells. The follicles generally have a clean background, i.e., there is no obvious basement membrane or matrix-like material associated with them. The nuclei of follicular cells in FN often are enlarged [7].

The management of patients with a cytologic diagnosis of follicular neoplasm is a complex issue, and it is influenced by many factors. The prevalence of malignancy in this category reportedly ranges from 20% to 60%in the literature [9-11]. In our study the prevalence of malignancy in this category is 25.7%, with 20% being follicular carcinoma and 5.7% being papillary carcinoma (false positive). The follicular variant of papillary carcinoma (FVPCT) is another source of error [7]. It is unavoidable that FNA diagnoses of FN will include some cases that prove to be FVPCT [7]. The key to distinguishing follicular neoplasm from FVPCT are the nuclear features, especially powdery chromatin and oval-shaped nuclei [12,13]. In our study, 2 cases diagnosed as follicular neoplasm proved to be papillary carcinoma, one being follicular variant of papillary carcinoma and the other an oncocytic variant.

There are several variants of papillary carcinoma, including the follicular variant, which may be wrongly diagnosed as follicular neoplasm. This is due to the fact that the nuclear changes of papillary carcinoma may be slight or focal, and also because features such as nuclear groove may be seen in other lesions, particularly in low-cellular smears [14]. Minimal cellularity of FNA specimens may lead to an erroneous diagnosis of nodular goiter in a case that is actually a papillary carcinoma [6]. This has management implications because an FNA diagnosis of follicular neoplasm or malignancy will necessitate surgery where as a benign lesion by FNA can be managed conservatively [7]. In our study, 2 cases reported as nodular goiter by FNA were papillary carcinoma by final histology.

Furthermore, it is well known that malignancy can coexist with benign thyroid nodules. Thorough physical examination, multiple passes to get a representative sample from a nodule, and ultrasound-guided aspiration may reduce sampling errors [15,16]. Cystic changes may occur in neoplastic lesions, thus making it difficult to sample the solid portion of the tumor and in-turn causing malignancy to be missed. Ultrasound-guided aspiration will prove useful in such a situation. Large size of a nodule can also lead to sampling errors [14].

Another observation in this research is that there were two cases that were reported as follicular neoplasm that turned out to be chronic lymphocytic thyroiditis in histological examination. Thyroid follicular cells in chronic lymphocytic thyroiditis may show a mild to moderate degree of cellular atypia or hurtle cell metaplasia leading to erroneous diagnosis of Hurthle cell/follicular neoplasm [6].

Conclusion

a.	The sensitivity of FNAC in diagnosing benign nodules is 92% and specificity is 71.6%.

b.	Sensitivity of FNA for diagnosis of neoplasm is 81.6% Specificity of FNA for diagnosis of neoplasm is 92%.

c.	Sensitivity of FNA for diagnosis of malignancy is 87.8% Specificity of FNA for diagnosis of malignancy is 98.2%.

d.	Cytological similarities between hyperplasic nodule and follicular neoplasm are a major source of error.

Thus, FNA is highly sensitive and specific in the diagnosis of thyroid nodules. Taking samples from different regions of the nodule and fulfilling the criteria for adequacy can decrease the false negative rate.
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