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ABSTRACT
Fine Needle Aspiration Cytology (FNAC) of thyroid has been introduced as the most reliable and cost effective method for diagnosing of clinically 
important thyroid disorders. The aim of our study is to assess various cytomorphological lesions of thyroid gland and diagnostic dilemmas related 
to them. A total number of  347 cases were included in the study. Only patients which had a solitary or multiple thyroid nodules were selected for 
FNA. The FNAC results are classied as benign, malignant, suspicious, and unsatisfactory. A total of 347 cases of thyroid swellings were aspirated 
during the study period. Among the reported cases female outnumbered the male patients and maximum thyroid lesions were in age group 21-40 
yrs. Colloid goiter was prevalent among all age groups whereas anaplastic carcinoma was diagnosed in age group >50 yrs. Majority of cases 
reported on cytology were non neoplastic. Fine needle aspiration cytology is a rapid, inexpensive OPD procedure for pre operative evaluation of 
patients with thyroid swellings and should be promoted by clinicians as primary modality in the evaluation of thyroid lesions.
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INTRODUCTION AND BRIEF REVIEW OF LITERATURE-
Sampling thyroid by using needles is one of the oldest diagnostic 
techniques in the medical history known since 936-1013AD as written 

[1]in the book of Abu al-Qasim . Most of them are benign [Fig. No.1]; 
[2,3]only 5-15% are malignant;  It is a well-accepted, widely used, 

minimally invasive, cost effective technique with high sensitivity and 
[4]specicity, . 

Cystic Lesions
Pitfalls in the evaluation of cystic lesions and hyperplastic nodules 
frequently cause diagnostic difculty in our routine practise. Cysts in 
thyroid are common, and most of them are benign. However, 
malignant neoplasms may also present as cystic lesions.

A. True Cysts 
Thyroglossal duct cysts, parathyroid cysts, epidermoid cysts, 
branchial cleft cysts can all occur either in thyroid or near thyroid 

[5]. (lateral midline cysts) The reported rate of parathyroid cysts is 0.6-
[5-7]3%, thyroglossal cysts is 7% including paramidline localization . 

Depending on the sampling track or the nature of the lesion as in 
thyroglossal duct cyst,follicular epithelium can be observed in their 

[7]aspirates and cause diagnostic difculties . Ciliated cells, 
lymphocytes, squames, colloid, keratin are the components helping in 

[5, 6]the differential diagnosis . Colorless or water-clear uid mostly 
suggest parathyroid cysts, the others as well as thyroid cysts/ 

[5, 8]pseudocysts are characterized by yellowish to brown cyst contents . 
The biochemical analysis of the cyst uid has great value in 

[5, 8]differentiating parathyroid cysts from the others .

B. Pseudocysts/ Hyperplastic Nodules
Hyperplastic nodules tend to undergo cystic/ degenerative/ reparative 
changes; haemorrhage, stromal brosis, hyalinization, necrosis and 

[3,9]calcication may occur . Then, the aspirates show foamy cells, 
hemosiderin-laden macrophages, proteinaceous granular debris/ 

[10-12].watery colloid, scarce amount of epithelium and broblasts  
Nuclei can be large, round to oval but always with regular borders, and 

[10-12]may show grooves and hypochromasia with distinct nucleoli . In a 
study on thyroid cysts containing atypical cells, among 12 selected 
cytological features, intranuclear pseudoinclusions, papillary 
microarchitecture, nuclear crowding and mitoses were the ones 

[11]suggesting carcinoma . Cytoplasmic characteristics vary from scant 
to large, mildly vacuolated, plump with thyroglobulin blebs or 

[3,13].oncocytic  However, focal nuclear atypia including grooves, oval 
shape, chromatin clearing, and overlapping are reported in 

[14]hyperplastic nodules causing diagnostic difculties .

C. Malignancies with Cystic Component
Follicular neoplasms; [Fig No.4], PTC and MTC may have cystic 
components, and aspirates from those cystic tumours usually yield 

[10-12, 15]. hypocellular specimens causing false negative diagnosis 
Tumour cells in cyst uids, especially cells from PTC may show 
cytoplasmic hypervacuolization and can be misinterpreted as 

[13]macrophages (histiocytes).  Immunohistochemistry and/or serum 
calcitonin levels will help to solve the diagnostic dilemma in such 

[15, 16]cases. 

Graves' disease
Graves' disease is a common cause of hyperthyroidism, and seen in 
0.5% of the United States population. Reported rates of malignancy 

[17]vary between 2.3- 19% . Oncocytic and/ or non-oncocytic thyroid 
follicular epithelial cells, high amount of ame cells, watery colloid, 

[18]lymphocytes, and rarely granulomas are seen in aspirations . 
[19].Cytological ndings are challenging, especially after treatment  

Distinctive leomorphism, hyperchromasia, elongation of nuclei with 
[18-20]occasional grooves and inclusions can be seen in this benign entity. 

Amyloid goiter
It can be a sign of primary or secondary amyloidosis (amyloid goitre) 

[21,22]or can accompany plasmacytomas and MALT lymphomas . 
Presence of amyloid may cause inammation, reactive changes and 

[23-25]giant cell reaction leading to an atypical/suspicious diagnosis. 

Inflammatory lesions
A. Granulomatous Thyroiditis
Granulomatous reaction due to subacute thyroiditis (De Quervain's 
thyroiditis); [Fig. no.2,3] is much more common than other 
granulomatous conditions of thyroid such as fungal infections, 

[26].tuberculosis or sarcoidosis.  Numerous neutrophils, mononucleated 
inammatory cells are seen in early stage while increased amount of 
brous stromal fragments and abundant multinucleated giant cells 

[27, 28]mixed with lymphocytes are much prominent in late stage. 

B. Lymphocytic Thyroiditis
Nuclear grooves and even pseudoinclusions are described in 

[13,29]Hashimoto's thyroiditis . Indeed Hashimoto's thyroiditis is one of 
[3,30-33]the most common causes of false positive PTC diagnosis .

Follicular lesions
The follicular lesions of thyroid basically encompass adenomatous 
nodule (AN), follicular adenoma (FA), and follicular carcinoma (FC) 
that can be simply dened by the presence of a capsule (AN vs. FA) and 
capsular/ vascular invasion (FA vs. FC) on histopathological grounds 
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(34, 35). FN/SFN is the category covering these lesions in the Bethesda 
[41]System for Reporting Thyroid Cytology (TBSRTC).  Sheets/clusters 

or microfollicules may dominate in the aspirates; generally many bare 
nuclei are present in the background; rarely anisokaryosis and 

[37]. occasionally colloid like-parathyroid secretions can be seen
Particularly for the aspirates from thyroidectomy beds which show 
microfollicular pattern, parathyroid tissue should always be 

[38]. remembered in the differential diagnosis Naked nuclei in the 
[39,40]background are common; microfollicles, may be seen 

Oncocytic Lesions
Oncocytic lesions of thyroid present a spectrum from hyperplasia / 
metaplasia to neoplasia that have always attracted pathologists and 

[41, 42]. cytopathologists by their unique cell morphology In the study of 
Elliot et al. from 14 designated cytomorphologic features, the 
following ones endorsed malignancy for oncocytic aspirates; non-
macrofollicular architecture, absence of colloid and inammation, 

[43].presence of transgressing blood vessels  Background colloid, 
inammation and also the ratio of oncocytic cells are important to 
identify nonneoplastic nodules; the aspirates from oncocytic 

[44]neoplasms are composed of >70% oncocytes .

Papillary Thyroid Carcinoma (PTC)
PTC is the most common thyroid malignancy. According to the SEER 
(the US Surveillance, Epidemiology and End Results) program 
between 2002-2011, thyroid cancer has increased more than any other 

[45]malignancy including cervix uteri, breast, colon and prostate cancer . 
This trend is mainly explained by the improvement in the diagnostic 

[46,47]modalities, widespread use of advanced imaging techniques . 
Among the nuclear features of PTC, the most specic is intranuclear 

[48]pseudo inclusions however they are not present in all cases . 
Pseudopapillary formation as an architectural pitfall is well 

[49,50]emphasized in the study of Majahan et al. . stromal degenerative 
fragments can mimic bubble-gum type colloid and large amounts of 

[13]loose colloid may also be seen in PTC . Keeping in mind that all the 
cytological features cannot be present in each case one should be 
careful not to miss PTC; on the other hand, not to overdiagnose nuclear 

[13, 51,52]and/or pattern atypia in benign entities as PTC .

Medullary thyroid carcinoma (MTC)
True oncocytes display centrally placed nuclei with macronucleoli 

[13, 53]which are unusual for MTC . If totally dispersed cell pattern is seen, 
[53]could be misinterpreted as lymphoma and plasmocytoma . However, 

distinguishing these entities by cytomorphology alone is nearly 
[54]impossible, clinical ndings and immunohistochemistry is needed . 

C cell hyperplasia can also nicely mimic MTC, if c-cell hyperplasia 
forms nodules large enough to be detected by ultrasonography and 
successfully aspirated, or in a blind aspiration from a patient with 
elevated serum calcitonin level, there is no solution to discriminate c-
cell hyperplasia from MTC by cytomorphology alone, still should be 

[55]remembered as a possibility .

MATERIALS AND METHODS
Present study is a retrospective study done in the Cytopathology 
section in coherence with department of surgery and medicine. A total 
number of 347 cases were included in the study with diffuse/nodular 
thyroid enlargement. Informed consent was taken from the patients. 
The records of these patients were retrieved and information about age, 
sex, cytomorphological diagnosis were recovered were compiled in 
tabulated form. FNAC in all these patients was performed by 
experienced cytologists without local/general anaesthesia with 22-23g 
needle. The procedure was well tolerated by the patients without any 
complication. Air dried smears were prepared from aspirated material 
and stained with MGG following recommended steps. Cytological 
smears were reviewed according to standard guidelines and diagnosis 
was accordingly classied and correlated with age and sex to explore 
the pattern and association.

The data was compiled, summarized and analyzed statistically using 
frequency distribution and percentage proportion. 

RESULTS
A total number of 347 cases of thyroid swellings were aspirated during 
the study period . Among the reported cases female outnumbered the 
male patients and maximum thyroid lesions were in age group 21-40 
yrs. Colloid goiter was prevalent among all age groups whereas 
anaplastic ca was diagnosed in age group >50 yrs. Cytomorphological 
lesions were categorized into 4 categories- 1. Inadequate 2.Benign 3. 

Suspicious 4. Malignant. Majority of cases reported on cytology were 
non neoplastic . The following tables show the spectrum of various 
thyroid lesions and male/ female preponderance in our study [table 
no.1,2,3].

Table No.1. Spectrum of Different Thyroid Lesions.

Table no. 2 : Age wise distribution of number of cases

Table No.3 Male/ Female Distribution.

DISCUSSION
FNAC was rst proposed in 1904 to sample lymph node in sleeping 
sickness. In 1930 Martin & Ellis described it as a valuable step in the 

[56]workup of neck lumps included in thyroid nodules . The management 
of patients with thyroid illness has been drastically changed after the 
evolution of FNAC. FNAC of thyroid swellings is reported to have 
sensitivity range of 65-98% & specicity of 70-100%. Cytological 
categorization of thyroid lesions into benign and malignant is very 
helpful to clinicians in the management of patients with specic 
reference to the need of thyroid surgery, as most of the benign 
conditions can be managed medically. It is useful to remind that there 
are different classication systems for thyroid FNA reporting. Kumar 
et al in their study on 89 patients with enlarged thyroid gland reported a 

[57]sensitivity of 100% & diagnostic accuracy of 97.7% . Our study and 
[58]other expertise;  strongly suggest that FNAC is more specic than 

sensitive in detecting thyroid malignancy, therefore it should be 
adapted as a reliable initial diagnostic test in all tertiary hospitals like 

[59-61]ours, in developing countries like India. In the published data;  the 
sensitivity, specicity and accuracy of thyroid FNAC in detecting 
malignancy ranges from 52- 86%,52-86.6% and 79.1% respectively.
 
In present study , among the benign category the most common lesion 
was found- colloid goiter (35.5%) followed by nodular colloid goiter 
(25.9%). Thyroiditis included hashimoto's (7.8%) followed by 
lymphocytic (1.4%) de quervain's; [FIG. NO.2,3] (1.2%) and 
granulomatous (2.0%) grave's disease was reported in 2.3 % of cases. 
Follicular neoplasm [FIG. NO.4] were 10.1% and follicular adenoma 
reported were 4.3%  Among the suspicious for malignancy group most 
cases were given differential diagnosis (D.D) of nodular goiter, D.D 
follicular neoplasm, D.D hurthle cell neoplasm. Malignant category 
included papillary carcinoma (2.9%) followed by anaplastic 
carcinoma (1.7%) & medullary carcinoma (1.4%).

An interpretation of a colloid nodule in which there is abundant, thick 
[62] colloid present does not require a minimum number of follicle cells . 

The diagnosis of a benign thyroid lesion should be made only on 
adequate samples, whereas the presence of atypical cells or cellular 
pattern, always should be addressed regardless of cellularity and it 

[63] precludes the interpretation of an inadequate sample.

Cytological differentiation between follicular neoplasm and nodular 
[64] goiter is often difcult. No reliable cytologic feature distinguish 

follicular adenoma from follicular carcinoma and distinction between 
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S.no Diagnosis Total no. of cases Percentage
1. Colloid goiter 123 35.5
2. Nodular colloid goiter 90 25.9
3. Hashimoto's thyroiditis 27 7.8
4. Lymphocytic thyroiditis 05 1.4
5. De quervain's thyroiditis 04 1.2
6. Granulomatous thyroiditis 07 2.0
7. Grave's disease 08 2.3
8. Papillary carcinoma 10 2.9
9. Anaplastic carcinoma 06 1.7
10. Medullary carcinoma 05 1.4
11. Colloid cyst 12 3.5
12. Follicular neoplasm 35 10.1
13. Follicular adenoma 15 4.3
Total 347 100

S.No Age Group No. Of Cases Percentage
1. <20 Yrs 67 19.3
2. 21-40 Yrs 156 45
3. 41-60 Yrs 82 23.6
4. >60 Yrs 42 12.1

S.No Gender No. Of Cases Percentage
1. Male 79 22.8
2. Female 268 77.2
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the two is based solely on demonstration of histologic evidence of 
[62] capsular/and or vascular invasion. Hence, multiple passes to cover 

all areas of interest, and USG-guided aspiration reduces sampling 
[65]error.

Continued surveillance for a nodule with repeat second benign 
[66]cytology is not needed . Consideration could be given to 

administration of levothyroxine therapy to keep the TSH in the range 
[67]of 0.1–1 mU/L .

The correlation of cytological and histopathological diagnoses is an 
important quality assurance method as it allows cytopathologists to 
calculate their false positive and false negative results. The false 
negative rate (FNR) is dened as the percentage of cases with benign 
cytology but proven to be malignant after histopathological 
examination.

CONCLUSION
Fine needle aspiration cytology is a rapid inexpensive, initial 
diagnostic test for preoperative evaluation of patients with thyroid 
swellings. It should be promoted by clinicians as primary modality in 
the evaluation of thyroid lesions. FNAC is an important adjunct to the 
careful physical examination and evaluation of patients with thyroid 
swellings. it is imperative for clinicians, radiologists and pathologists 
to understand and accept that some thyroid lesions, like some lesions in 
any other part of the body, defy categorization on FNAC and must be 
subjected to thorough histopathological evaluation for proper 
management of the patient.
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