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Fine Needle Aspiration Cytology of palpable
Thyroid lesions —An Evaluation for Diagnostic
Accuracy
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Abstract Background: Fine needle aspiration cytology (FNAC) serves as a diagnostic method in the evaluation of palpable thyroid
lesions, facilitating the classification of these lesions into operative and non-operative categories due to their increased
likelihood of malignancy. Materials and Methods: A prospective analytical study was conducted to evaluate the accuracy
of FNAC in palpable thyroid lesions at SIMSRH from December 2008 to May 2010. The study involved the analysis of
FNAC results from 220 patients presenting with palpable thyroid lesions. Histopathological examinations were performed
on 70 of these patients, allowing for cytohistopathological correlation. Results: Among the 220 cases, a significant
predominance of female patients was observed (90.45%), with a mean age of 35.67 years. The sensitivity, specificity, and
accuracy for non-neoplastic lesions were recorded at 63.16%, 100%, and 91.43%, respectively, while for neoplastic lesions,
these values were 80%, 100%, and 95.71%. Conclusions: Fine needle aspiration is a highly effective initial approach for
assessing the characteristics of thyroid lesions. This method is not only cost-effective and minimally invasive but also
demonstrates a high level of diagnostic accuracy.
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_ of the diagnostic evaluation is to identify patients who are
most likely to have malignancy and require surgical
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Attribution-NonCommercial This research highlights the significance of Fine Needle
4.0 International License. Aspiration Cytology (FNAC) in diagnosing palpable
thyroid lesions. Conducted as a prospective analytical
study within the Pathology Department of SIMSRH, the
investigation spanned from December 2008 to May 2010.
INTRODUCTION RN "

Inclusion Criteria: The study encompassed patients
presenting with palpable thyroid lesions. Exclusion
Criteria: Patients with non-palpable thyroid lesions
identified incidentally via ultrasound were excluded from
participation. ~ All  referred  patients  underwent
comprehensive  clinical ~ examinations,  including
meticulous palpation of the thyroid nodule to accurately
determine the aspiration site. Utilizing aseptic techniques,
the lesion was aspirated using a 23-gauge needle attached

Thyroid disorders are characterized by distinct
presentations and symptoms. Consequently, the diagnosis
of thyroid lesions, particularly thyroid neoplasms, is a
critical concern for both pathologists and surgeons. The
primary challenges in managing palpable thyroid lesions
include the diagnostic evaluation and the extent of
thyroidectomy required. Fine needle aspiration serves as
an initial diagnostic procedure and is instrumental in
assessing the nature of the tumor. Therefore, the objective
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to a 5 ml syringe. Following the aspiration, patients were
monitored for fifteen minutes before being discharged. A
visual examination of the aspirate was conducted, and
multiple smears were prepared and promptly fixed in a
solution containing equal parts of ether and 95% ethyl
alcohol. These smears were subsequently stained using
Papanicolaou’s stain and Hematoxylin and Eosin (H&E)
stain. Additionally, air-dried smears were prepared and
stained with Leishman stain. In instances where fluid was
obtained, efforts were made to extract all contents through
gentle pressure applied to the thyroid gland. A
macroscopic examination of the fluid was performed, and
centrifuged smears were prepared from the sediment and
stained with the aforementioned stains. If a residual mass
was detected, re-aspiration was conducted. Smears
containing a minimum of twelve follicular cell groups,
each with over ten preserved follicular cells, were deemed
adequate. Upon receipt of excised specimens in the
department, they were routinely processed to obtain
paraffin sections, which were then stained with H&E for
histopathological analysis. The results of cytological and

histopathological —examinations were subsequently
correlated to assess the effectiveness of FNAC. In this
study, out of 220 cases, histopathological correlation was
performed for 70 cases, and a 2 x 2 table was constructed
for analysis.

RESULTS

This study involves a comprehensive analysis of Fine
Needle Aspiration Cytology conducted on 220 thyroid
lesions over an 18-month period, from December 2008 to
May 2010, within the Department of Pathology at
SIMSRH. The findings indicate that the ages of the
patients varied from 11 to 75 years, with an average age of
35.67 years. The highest incidence of lesions was noted in
the age group of 30 to 39 years, accounting for 29.55% of
the cases. Additionally, the study revealed a significant
female predominance, with 199 cases (90.45%) identified
as female and 21 cases (9.55%) as male, resulting in a
male-to-female ratio of 1:9.4.

Table 1: Distribution of neoplastic and non-neoplastic thyroid lesions

Thyroid lesions

Number of cases

Percentage

88.18
11.82

Non-neoplastic 194
Neoplastic 26
Total 220

100

¢?=75.093; p<.000

Table 2: Distribution of non-neoplastic lesions

Non-neoplastic lesions

Number of cases

Percentage (%)

Nodular colloid goiter 86 44.33
Nodular colloid goitre with 6 3.09
hyperplastic change
Nodular colloid goitre with cystic 34 17.53
change

Nodular colloid goitre with 3 1.55
adenomatoid hyperplasia

Hashimoto’s thyroiditis 41 21.13

Lymphocytic thyroiditis 24 12.37

Total 194 100

¢*=68.834; p<.000

Table 3: Distribution of neoplastic lesions

Neoplastic lesions

Number of cases

Percentage (%)

Follicular neoplasm
Hurthle cell neoplasm
Papillary carcinoma
Medullary carcinoma
Anaplastic carcinoma
Lymphoma

Total

7 26.92
1 3.85
14 53.84
1 3.85
1 3.85
2 7.69
26 100

¢?=0.380; p<.03
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Various neoplastic lesions are depicted in Table 3. Papillary carcinoma (figure 3) was commonest neoplasm encountered
followed by follicular neoplasm.

£

Figure 3: Papillary carcinoma showi}wg papillary configuration with anatomical. Border (H&E, 100X) with inset Papillary carcinoma showing
intranuclear inclusion (Leishman stain, 400X).

Table 4: Sensitivity, Specificity, PPV,NPV and Accuracy of FNAC in diagnosing neoplastic and non-neoplastic thyroid lesions

S.No. Statistical index Non-Neoplastic Neoplastic
1 Sensitivity 63.16% 80.00%
2 Specificity 100% 100%
3 PPV 100% 100%
4 NPV 88.16% 95.23%
5 Accuracy 91.43% 95.71%
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Table 4 presents findings of 100% specificity, 80% sensitivity, and 95.71% accuracy in the detection of neoplastic lesions,
underscoring the clinical relevance of aspiration in identifying malignancies. Histopathological correlation for thyroid
lesions was established in 70 cases, as illustrated in Table 5. Among these 70 cases, 44 were diagnosed as nodular colloid
goiter through fine needle aspiration cytology (FNAC); of these, one was identified as a follicular neoplasm and two as

papillary carcinoma. Additionally, five cases of nodular.

Table 5: Histopathological correlation of thyroid lesions

HYSTOPATHOLOGY Total
NCG NCG CC HT LT FN PCT
CYTOLOG NCG Count 40 1 0 0 1 2 44
Y % 100.00 20.00%  0.00% 0.00% 16.70 16.70 62.90%
% % %
NCG CC Count 0 4 0 0 0 1 5
% 0.00% 80.00%  0.00% 0.00% 0.00% 8.30% 7.10%
NCG AH Count 0 0 0 0 1 0 1
% 0.00% 0.00% 0.00% 0.00% 16.70 0.00%  1.40%
%
HT Count 0 0 6 0 0 1 7
% 0.00% 0.00% 100.00% 0.00% 0.00% 8.30% 10.00%
LT Count 0 0 0 1 0 0 1
% 0.00% 0.00% 0.00% 100.00 0.00% 0.00% 1.40%
%
FN Count 0 0 0 0 4 0 4
% 0.00% 0.00% 0.00% 0.00% 66.70 0.00% 5.70%
%
PCT Count 0 0 0 0 0 8 8
% 0.00% 0.00% 0.00% 0.00% 0.00% 66.70 11.40%
%
Total Count Count 5 6 1 6 12 70
% % 100.00 100.00% 100.00 100.00 100.0 100.00%
% % % 0%

NCG-Nodular colloid goiter, CC-Cystic Change, AH- Adenomatoid Hyperplasia, HT-Hashimoto’s Thyroiditis, LT
Lymphocytic Thyroiditis, FN- Follicular Neoplasm, PCT -Papillary carcinoma

DISCUSSION

FNAC plays a crucial role in the diagnosis of thyroid
lesions, serving as the initial step in the diagnostic
management of thyroid nodules. It is widely recognized as
the most accurate, sensitive, specific, and cost-effective
procedure for the pre-operative evaluation of thyroid
lesions, thereby reducing the number of patients requiring
thyroid surgery and increasing the detection of malignancy
in resected specimens. This study focuses on FNAC
performed on 220 patients, with a mean age of 35.67 years,
which aligns with findings from other researchers. A
notable female predominance was observed, with a
female-to-male ratio of 9.48:1. Cytological analysis of the
aspirates revealed that the majority of cases, 194 (88.18%),
were indicative of non-neoplastic lesions, while 26 cases
(11.82%) were classified as neoplastic. The ratio of non-
neoplastic to neoplastic lesions was 7.46:1. The
predominant cytological diagnosis in this study was colloid
goiter, identified in 86 cases (44.33%), a finding consistent
with the observations of Unnikrishnan et al. Among the
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neoplastic lesions, papillary carcinoma was the most
common, occurring in 14 cases (53.84%), followed by
follicular neoplasm in seven cases (26.92%), lymphoma in
two cases (7.69%), and one case each of medullary
carcinoma, anaplastic carcinoma, and Hurthle cell
adenoma (3.85% each). The study highlights the
challenges in distinguishing between follicular adenoma or
Hurthle cell adenoma and carcinoma based on cytological
assessment, as cytology cannot adequately evaluate
vascular or capsular invasion or intra-thyroid spread.
However, papillary carcinoma, anaplastic carcinoma, and
medullary carcinoma can be identified through their
distinctive  cytological features.  Histopathological
examination was conducted in four cases diagnosed as
follicular neoplasm via FNAC, all of which were
confirmed as follicular adenoma. There exists a diagnostic
challenge in differentiating adenomatous hyperplasia from
follicular neoplasia, with numerous cases of follicular
neoplasm being identified.
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CONCLUSION

FNAC represents the most sensitive, specific, and cost-
effective approach for investigating solitary thyroid
nodules. The specificity of FNAC in thyroid assessments
is sufficiently high to decrease the frequency of surgical

interventions.

Additionally, it can be utilized for

monitoring treatment. For small or cystic lesions,
ultrasound-guided biopsy is recommended to minimize the
risk of false negatives and enhance diagnostic precision.

REFERENCES

1.

Dorairajan N, Jayashree N. Solitary nodule of the thyroid
and the role of fine needle aspiration cytology in diagnosis.
J Indian Med Assoc 1996; 94:50-2.

Kaur K, Sonkhya N, Bapna AS, Mital P. A. comparative
study of fine needle aspiration cytology, ultrasonography
and radionuclide scan in the management of solitary
thyroid nodule: A prospective analysis of fifty cases. Ind J
Otolaryngol Head Neck Surg 2002; 54:96-101.

Orell SR, Sterrett GF, Whitaker D. Thyroid. 4" ed. In: Fine
needle aspiration cytology, Orell SR, Sterrett GF,
Whitaker D, eds. New Delhi: Churchill Livingstone; 2005.
pp. 125-64.

Aschcraft M W, Van Herle AJ. Management of thyroid
nodule: scanning techniques , thyroid suppressive therapy
and fine needle aspiration. Head Neck Surg 1981;3:297-
322.

Silverman JF, et al. The role of fine-needle aspiration
biopsy in the rapid diagnosis and management of thyroid
neoplasms. cancer 1986;57:1164-1170.

Baloch ZW, et al. Fine-needle aspiration of thyroid . an
institution experience. Thyroid 1998;8:565-569.

Sarda AK, Gupta A, Jain PK, Prasad S. Management
options for solitary thyroid nodules in an endemic goitrous
area. Postgrad Med J 1997;73:560-64.

Das DK, Khanna CM, Tripathi RP, Pant CS, Mandal AK,
Chandra S, et al. Solitary nodular goiter-Review of
cytomorphologic features in 441 cases. Acta Cytol 1999;
43:563-74.

Gupta C, Sharma VK, Agarwal AK, Bisht D. Fine needle
aspiration cytology of Solitary Nodule of Thyroid and its

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

histopathological correlation. Journal of Cytology
2001;18:151-56.
Duek SD, Goldenberg D, Linn S, Krausz MM, Hershko
DD. The role of fine- needle aspiration and intraoperative
frozen section in the surgical management of solitary
thyroid nodules. Surg Today 2002; 32:857-61.
Unnikrishnan et al.: Endocrine Society of India
management guidelines for patients with thyroid
nodules:A position statement, Indian J Endol Metab. 2011
Jan- Marl15:1-8.
Sanchez MA, Stahl RE. The thyroid, parathyroid, and neck
masses other than lymphnodes. In: Koss LG, Melamed
MR, editors. Koss’ diagnostic cytology and its
histopathologic basis. 5th ed. Philadelphia: Lippincott
Williams and Wilkins; 2005. p.1148-85
Letsas K. P, Andrikoula M., and Tsatsoulis A, “Fine
needle aspiration biopsy- RT-PCR molecular analysis of
thyroid nodules: a useful preoperative diagnostic tool,”
Minerva Endocrinologica, vol. 31, no. 2, pp. 179-82,
2006.
Cheung C. C, Carydis B, Ezzat S., Bedard Y. C., and Asa
S. L, “Analysis of ret/PTC gene rearrangements Baloch
ZW, Sack MJ, yu GH, Livolsi VA, gupta PK. Fine needle
aspiration of thyroid an institutional experience.Thyroid
1998; 8: 565-69.
Caraway NP Sniege N, Samaan. Diagnosyic pitfalls
inthyroid fine needle aspiration: a review of 394 cases.
Diagncytopathol. 1993; 9: 345-50.
Goldstein RE, netterville JL, Burkey B, Johnson JE.
Implications of follicular neoplasms, atypia and
lesionssuspicious for malignancy diagnosed by fine needle
aspiration of thyroid nodules. Ann Surg 2002; 235: 656-
64.
Liel Y, Ariad S, Barchana M. Long term follow up
ofpatients with initially benign thyroid fine needle
aspiration. Thyroid 2001; 11: 775-8.
Akerman M, Tennvall J, Biorklund A, Martennson H,
Moller T. Sensitivity and specificity of fine needle
aspiration cytology in the diagnosis of tumors of the
thyroid gland. Acta Cytol 1985; 29:850-5. refines the fine
needle aspiration diagnosis of thyroid _cancer,” Journal
of Clinical Endocrinology and
Metabolism, vol. 86, no 5,pp. 2187-190, 2001.

Gharib H. fine needle aspiration biopsy of thyroid:
Anappraisal. Ann Int Med 1993; 118: 282-289.

Copyright © 2020, Medpulse Publishing Corporation, MedPulse International Journal of Pathology, Volume 15, Issue 3 September 2020



