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INTRODUCTION 

Thyroid disorders are the most frequent endocrine 

conditions according to ultrasonography, computed 

tomography, thyroid function tests, and fine needle 

aspiration.
[1]

 None of these are exact. Fine needle 

aspiration was the sole best screening investigation 

because it distinguishes between benign and malignant 

lesions. Fine needle aspiration of thyroid lesions is safe 

and precise with a sensitivity of 65–98%, a specificity of 
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ABSTRACT 

Background: Thyroid lesions are one of the most common issues that are encountered by a physician. Assessment 

of these lesions is collectively done with the aid of ultrasound, thyroid function tests, and cytology through FNA, 

which shows that up to 60% of the general population might be spotted with a thyroid lesion with an incidence of 

20% to 25% of indeterminate significance and a malignancy rate of 5%, which is usually confirmed by the final 

histology report. Fine needle aspiration has false negative and false positive outcomes. Fine needle aspiration is 

the first-line confirmation investigation to assess thyroid lesions, aiming to diagnose benign lesions and decrease 

unnecessary operations. Fine needle aspiration is the sole main precise and cost-effective technique. Goal: To 

associate fine needle aspiration before surgery and histopathology after surgery in thyroid lesions. Methods: Our 

retrospective investigation included 247 patients with thyroid lesions, single or multiple, aged 20–80 yrs. and of 

both sexes, at King Hussein hospital, King Hussein medical city, Amman, Jordan, during the period Feb 2018–Feb 

2022. Fine needle aspiration was used before surgery and was followed by histopathology after surgery. 

Confirmation classification of 247 thyroid lesions was done according to fine needle aspiration and 

histopathology. A correlation was done between fine needle aspiration before surgery and surgical specimen 

results after surgery, including confirmation of FNA results and malignancy rates. Fine needle aspiration results 

were based on the Bethesda System of the Royal College of Pathologists (RCPath) classification. In general, 

classification is divided into six categories: Bethesda category I (non-diagnostic), Bethesda category II (benign), 

Bethesda category III (Atypia of undetermined significance/Follicular lesion of undetermined significance; 

AUS/FLUS), Bethesda category IV (follicular neoplasm), Bethesda category V (suspicious for malignancy) and 

Bethesda category VI (malignant). The examined specimens were classified into Bethesda categories (III–VI). The 

examined FNA specimens included a minimum of an air-dried slide and an alcohol-fixed slide and were prepared 

using Papanicolaou and Romanowsky-type stains. Following fine needle aspiration, all patients were scheduled for 

surgery. The thyroidectomy specimen was assessed by histopathological examination. Surgical specimens were 

fixed in formalin, processed by automated tissue processors and stained using hematoxylin and eosin. Results: 

Fine needle aspiration showed that 80.97% (200/247) lesions were benign, and 19.03% (47/247) were malignant. 

In benign lesions, 31.6% (78/247) of patients were follicular. In malignant lesions, 19.03% (47/247) of patients 

had papillary carcinoma. Histopathology demonstrated that 64.8% (160/247) of lesions were benign, and 35.2% 

(87/247) were malignant. In benign lesions; 38.1% (94/247) of patients had a multinodular goiter. In malignant 

lesions, 25.9% (64/247) of patients had papillary carcinoma. Regarding men, there was a complete match of 

multinodular goiter (4) between fine needle aspiration and histopathology. Regarding women, there was complete 

matching of multinodular goiter (6) and papillary carcinoma (34) between fine needle aspiration and 

histopathology. Conclusions: Fine needle aspiration is a safe and cost-effective investigation for thyroid lesions, 

but histopathology is diagnostic. 
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72–100%, a false positive of 1–8%, and a false negative 

of 1–11%.
[2]

 

 

There are some disadvantages to fine needle aspiration, 

such as improper sampling and inter-examiner 

differences. Histopathology is the cornerstone of 

confirmation. The typical nuclear aspect of malignancy 

is easily distinguished from benign follicular epithelium 

with variable colloid. The frozen section might decrease 

radical operations. They might help plan lymph node 

dissections in the case of occult lesions. 

 

Thyroid lesions are one of the most common issues that 

are encountered by a physician. Assessment of these 

lesions is collectively done with the aid of ultrasound, 

thyroid function tests, and cytology through FNA, which 

showed that up to 60% of the general population might 

be spotted with a thyroid lesion with an incidence of 

20% to 25% of indeterminate significance (Thy 3a and 

Thy 3f), not possible to distinguish between benign, 

malignant, or doubtful lesions, and a malignancy rate of 

5%
[3] 

which is usually confirmed by the final histology 

report. For some of these indeterminate lesions, 

confirmation removal of the affected lobe is indicated 

with potential progression to completion thyroidectomy 

following histopathology with some benign lesions as 

Thy3 or Thy4 being over treated with 

hemithyroidectomy or a high false-negative rate with 

Thy2 cytology might cause missed cancers and 

progression. Fine needle aspiration has false negative 

and false positive outcomes. Fine needle aspiration is the 

first-line confirmation investigation to assess of thyroid 

lesions, aiming to diagnose benign lesions and decrease 

unnecessary operations. Fine needle aspiration is the sole 

main precise and cost-effective technique. 

 

The goal of our investigation was to associate fine needle 

aspiration before surgery and histopathology after 

surgery in thyroid lesions. 

 

METHODS 

Our retrospective investigation enrolled 247 euthyroid 

patients, aged 20–80 years., of both genders and with 

thyroid lesions, single or multiple, at King Hussein 

hospital, King Hussein Medical City, Amman, Jordan, 

during the period Feb 2018–Feb 2022, after obtaining 

approval from our local ethical and research board 

review committee of the Jordanian Royal Medical 

Services. Patients with a history of head and neck 

irradiation, obstructive features, and toxic goiter were 

ruled out. 

 

Evaluation investigations before surgery included fine 

needle aspiration, ultrasound, CT scan, and thyroid 

function tests (T3/T4/TSH/FT3/FT4) with an association 

between fine needle aspiration before surgery and 

histopathology after surgery. Correlations were done 

between fine needle aspiration before surgery and 

surgical specimen results after surgery, including 

confirmation of FNA results and malignancy rates. Fine 

needle aspiration results were based on the Bethesda 

System of Royal College of Pathologists (RCPath) 

classification. In general, classification is divided into six 

categories: Bethesda category I (non-diagnostic); 

Bethesda category II (benign); Bethesda category III 

(Atypia of undetermined significance/Follicular lesion of 

undetermined significance; AUS/FLUS); Bethesda 

category IV (follicular neoplasm); Bethesda category V 

(suspicious for malignancy); and Bethesda category VI 

(malignant). The examined specimens were classified 

into Bethesda categories (III-VI). The examined FNA 

specimens included a minimum of an air-dried slide and 

an alcohol-fixed slide and were prepared using 

Papanicolaou and Romanowsky-type stains. Following 

fine needle aspiration, all patients were scheduled for 

surgery. The thyroidectomy specimen was assessed by 

histopathological examination. Surgical specimens were 

fixed in formalin, processed by automated tissue 

processors and stained using hematoxylin and eosin. 

 

The grading system had six confirmation categories, as it 

divided the possible neoplasm category (Thy3) into 

Thy3a (neoplasm possible-atypia/non-diagnostic) and 

Thy3f (neoplasm possible, suggestive of follicular 

neoplasm). Thyroid cysts were subcategorized within the 

Thy1 and Thy2 grades as Thy1c and Thy2c, respectively. 

The RCPath system is similar to the six Bethesda 

Systems for Reporting Thyroid Cytopathology.
[4]

 If a 

patient had a pathological aspirate from more than one 

nodule, the most pathological result was used for the 

study. Fine needle aspiration was done using a 23-gauge 

needle, and smears were fixed with ether-95% alcohol 

solution. 

 

RESULTS 

The thyroid lesions were more frequent in women than in 

men (70.4[174/247] % and 29.6% [73/247], 

respectively). In our investigation, one patient was less 

than 20 years old (0.4% [1/247]), 6.5%(16/247) of 

patients were in the 20–30 year age group, 

18.2%(45/247) of patients were in the 31–40 year age 

group, 22.7%(56/247) of patients were in the 41–50 year 

age group, 26.3%(65/247) of patients were in the 51–60 

year age group, 14.97%(37/247) of patients were in the 

61–70 year age group, 10.1%(25/247) of patients were in 

the 71–80 year age group, and two patients were over the 

age of 80 years (0.8% [2/247]). Table I. Women with 

thyroid lesions were more in all age groups than men. 

Any thyroid lesion of 0.5 to 1.0 cm can be palpated. In 

this investigation, the size of the least thyroid lesion was 

10×9 mm, and the size of the biggest lesion was 9×7 cm. 

 

Benign fine needle aspirations were in 80.97% of 

patients, and malignant fine needle aspirations were in 

19.03% of patients. In benign lesions, 31.6% (78/247) of 

patients were follicular. In malignant lesions, 19.03% 

(47/247) of patients were papillary carcinoma. Table II. 

According to histopathology, 64.8% of lesions were 

benign, and 35.2% of lesions were malignant. In benign 

lesions, 38.1% (94/247) of patients had a multinodular 



Haddadin et al.                                                               European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com        │        Vol 10, Issue 1, 2023.         │          ISO 9001:2015 Certified Journal        │ 

 

31 

goiter. In malignant lesions, 25.9% (64/247) of patients 

had papillary carcinoma. Table III. The most frequent 

malignant type in fine needle aspiration and 

histopathology was papillary carcinoma. Regarding men, 

there was a complete match of multinodular goiter (4) 

between fine needle aspiration and histopathology. Table 

IV. Regarding women, there was a complete match of 

multinodular goiter (6) and papillary carcinoma (34) 

between fine needle aspiration and histopathology. Table 

V. All patients were exposed to different surgical 

procedures. A total of 113 had total thyroidectomy, 100 

had hemithyroidectomy, 30 had completed 

thyroidectomy, and four had thyroidectomy with neck 

dissection. Based on histopathology, 87 thyroid cancer 

and 160 benign thyroid lesions were identified. 27/73 

males with thyroid cancers were younger than 45 yrs. old 

(11/27) and more than 45 years old (16/27), 60/174 

females with thyroid cancers were younger than 45 years 

old (20/60) and more than 45 years old (40/60). 

 

Table I: Patients demographics. 

Age group(yrs.) 
Men 

(no,%) 

Women 

(no,%) 

Overall 

(no,%) 

<20 -- 1; 0.4 1; 0.4 

20–30 4; 1.6 12; 4.9 16; 6.5 

31–40 7; 2.8 38; 15.4 45; 18.2 

41–50 12; 4.9 44; 17.8 56; 22.7 

51–60 29; 11.7 36; 14.6 65; 26.3 

61–70 7; 2.8 30; 12.1 37; 14.97 

71–80 12; 4.9 13; 5.3 25; 10.1 

>80 2; 0.8 -- 2; 0.8 

Overall(no,%) 73; 29.6 174; 70.4 247 

 

Table II: Fine needle aspiration. 

Males Females 

Benign No. Malignant No. Benign No. Malignant No. 

Follicular lesion 16 
Papillary 

carcinoma 
13 Follicular lesion 62 

Papillary 

carcinoma 
34 

Atypia with unknown 

significance 
10   

Atypia with unknown 

significance 
13   

Colloid lesion 14   Colloid lesion 18   

Hurthle lesion 5   Hurthle lesion 19   

Multinodular goiter 4   Multinodular goiter 6   

Others 11   Others 22   

Overall 60  13 Overall 140  34 

Overall 73  174 

Overall 247 

 

Table III: Histopathology. 

Males Females 

Benign No. Malignant No. Benign No. Malignant No. 

Multinodular 

goiter 
34 

Papillary 

carcinoma 
12 Multinodular goiter 60 

Papillary 

carcinoma 
52 

Benign tissue 9 
Follicular 

carcinoma 
11 Benign tissue 28 

Follicular 

carcinoma 
6 

Thyroiditis 3 Medullary cancer 1 Hurthle adenoma 7 
Hurthle 

carcinoma 
2 

  Hurthle cancer 2 Follicular adenoma 1   

  Anaplastic cancer 1 Thyroiditis 18   

Overall 46  27  114  60 

Overall 73  174 

Overall 247 
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Table IV. Matching between fine needle aspiration and histopathology in 73 men. 

FNA Histopathology 

Lesion No. Lesion No. 

Atypia with unknown significance 10 Papillary carcinoma 1 

  Follicular carcinoma 3 

  Multinodular goiter 4 

  Benign tissue 2 

Colloid 14 Papillary carcinoma 1 

  Multinodular goiter 13 

Follicular 16 Papillary carcinoma 1 

  Follicular carcinoma 7 

  Medullary cancer 1 

  Multinodular goiter 7 

Hurthle 5 Hurthle cell cancer 2 

  Multinodular goiter 3 

Multinodular goiter 4 Multinodular goiter 4 

Papillary carcinoma 13 Papillary carcinoma 9 

  Follicular carcinoma 1 

  Multinodular goiter 3 

Others 11 Anaplastic cancer 1 

  Benign tissue 7 

  Thyroiditis 3 

 

Table V: Matching between fine needle aspiration and histopathology in 174 women. 

FNA Histopathology 

Lesion No. Lesion No. 

Atypia with unknown significance 13 Papillary carcinoma 3 

  Follicular carcinoma 4 

  Multinodular goiter 6 

Colloid 18 Papillary carcinoma 2 

  Multinodular goiter 16 

Follicular 62 Papillary carcinoma 9 

  Follicular carcinoma 2 

  Hurthle cell carcinoma 2 

  Multinodular goiter 21 

  Benign tissue 28 

Hurthle cells 19 Hurthle cell adenoma 7 

  Follicular adenoma 1 

  Multinodular goiter 11 

Multinodular goiter 6 Multinodular goiter 6 

Papillary carcinoma 34 Papillary carcinoma 34 

Others 22 Papillary carcinoma 4 

  Thyroiditis 18 

 

DISCUSSION 

In this investigation, the thyroid lesions were more 

frequent in women than in men (70.4% and 29.6%, 

respectively), which is comparable, to Shenbagavalli S. 

(2019) (85% and 15% in females and males, 

respectively)
[5]

 and Kamal M. (2002) (86.5% in 

females).
[6]

 There were patients confirmed as having 

colloid goiter in fine needle aspiration and who appeared 

to have other diagnoses on histopathology.
[7]

 In 

Shenbagavalli S., the mismatch was 3.84% of patients 

disconfirmed as a colloid in fine needle aspiration when 

confirmed as a follicular adenoma in histopathology. The 

mismatch was 1.92% of patients disconfirmed as a 

colloid in fine needle aspiration when confirmed as 

papillary carcinoma on histopathology
[5]

, and two 

patients were disconfirmed as a colloid in fine needle 

aspiration when found malignant on histopathology.
[5]

 

 

Fine needle aspiration has a relatively increased rate of 

inadequate samples, requiring repetition and the inability 

to differentiate between benign and malignant lesions 

sometimes. False-positive confirmation of malignancy 

may lead to unimportant thyroid surgery with a 2%–10% 

risk of long-term morbidity after surgery. The RCPath-

Thy grading system enhanced clarity for patient 

management and attained the anticipated risk of 

malignancy. Inadequate sample preparation, mostly from 

cystic lesions, is a factors in increased rates of non-
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diagnostic aspirates. Cystic modifications and 

degenerative processes in thyroid lesions may lead to 

florid atypia with the potential for false-negative and 

malignancy in 14%–17% of Thy1c and 4%–33% of 

Thy2c lesions. Fine needle aspiration must be repeated 

for all Thy1 and Thy2 with doubtful clinical or 

ultrasonographical outcomes. 

 

Fine-needle aspiration biopsy is important for the 

assessment of single thyroid lesions but less efficient for 

multinodular thyroid glands. A false-negative outcome 

rarely occurs if the aspect of cancer in a multinodular 

goiter is missed but occurs in multinodularity of the 

thyroid gland when fine needle aspiration is done on a 

benign nodule and malignancy is found after surgery in 

another nodule. It is possible to plan the extent of surgery 

and further treatment based on the results of this 

evaluation. The most important data point of fine needle 

aspiration is whether a nodule has a neoplastic pattern. A 

thyroid lesion with anteroposterior diameter greater than 

its transverse one is more likely to be malignant than 

benign. Thyroid lesions with microcalcifications are 

more correlated with malignancy than those with coarse 

or no calcifications. Central vascularity is 

pathognomonic of malignancy, but peripheral vascularity 

is correlated with benign lesions. The rate of spotting of 

incidental thyroid carcinoma postoperatively in benign 

multinodular goiter is 3–16.6%. Of the total cases, 33% 

of thyroidectomies for multinodular goiter needed a 

further operation. Thyroid cancer is usually seen in a 

euthyroid patient, but features of hyperthyroidism or 

hypothyroidism can be correlated with a metastatic well-

differentiated tumor. Thyroid lesions are important if 

found in people younger than 20 years. The traditional 

cytologic confirmations are benign (negative), suspicious 

(indeterminate), malignant (positive), or unsatisfactory 

(nondiagnostic). The new Bethesda has six. 

 

The sensitivity of Islam was 76.68%, and that of 

Sreeramulu was 74%. The specificity was in Sreeramulu 

and Sengupta at 100% and 97.26%, respectively.
[7,8–9]

 

The malignant to benign ratio of this investigation was 

1:1.8, which is not comparable to Sengupta (1:5.5), 

Sreeramulu (1:6.1), and Safirullah (1:7.6).
[7,9–10] 

In our 

investigation, there was a discrepancy between fine 

needle aspiration and the histopathology of thyroid 

lesions. Although fine needle aspiration is less accurate 

than histopathology, it is fast and easy to achieve and 

could exclude the requirement for extensive and risky 

operations. 

 

Confirmation of hemithyroidectomy for Thy4 lesions is 

according to the RCPath protocol, noting a 30%–35% 

possibility of benign disease and excluding the potential 

long-term morbidity of total thyroidectomy. In centers 

with a malignancy rate of more than 90% for Thy4, total 

thyroidectomy is indicated in patients with larger lesions 

(more than 4 cm) to exclude a second completion 

hemithyroidectomy. Malignancy is always histologically 

confirmed in Thy5, explaining the standard practice of 

therapeutic hemi- or total thyroidectomy with central 

compartment neck dissection.
[11] 

 

The limitations of this investigation include a 

heterogeneous population. As ours was retrospective, it 

was difficult to make sure that a histologically confirmed 

malignant lesion was the same one aspirated for FNA 

before surgery. There are multiple factors, such as 

discrepancies in thyroid cancer prevalence, differences in 

lesion choice for aspiration, the skill of the aspirators, 

and the experience of the cytopathologists. 

 

CONCLUSION 

Fine needle aspiration of the thyroid is crucial in the 

primary assessment of a thyroid lesion. Lesions doubtful 

of malignancy before surgery must be sent to the 

histopathologist as frozen histology. Histopathology is 

the cornerstone for the assessment of any lesion 

prognosis, radioiodine management, and follow-up. 

 

REFERENCES 

1. Basharat, R., Bukhari, M. H., Saeed, S., Hamid, T. 

Comparison of fine needle aspiration cytology and 

thyroid scan in solitary thyroid nodule. Pathology 

research international, 2011; 754041. 

https://doi.org/10.4061/2011/754041. 

2. Carr, S., Visvanathan, V., Hossain, T., Uppal, S., 

Chengot, P., & Woodhead, C. J. How good are we at 

fine needle aspiration cytology?. The Journal of 

laryngology and otology, 2010; 124(7): 765–766. 

https://doi.org/10.1017/S0022215109992635. 

3. Abou-Foul, A. K., Muzaffar, J., Diakos, E., Best, J. 

E., Momtahan, N., & Jayaram, S. Correlation 

Between Thyroid Fine Needle Aspiration Cytology 

and Postoperative Histology: A 10-Year Single-

Centre Experience. Cureus., 2021; 13(4): e14504. 

https://doi.org/10.7759/cureus.14504 

4. Poller, D. N., Bongiovanni, M., & Trimboli, P. Risk 

of malignancy in the various categories of the UK 

Royal College of Pathologists Thy terminology for 

thyroid FNA cytology: A systematic review and 

meta-analysis. Cancer cytopathology, 2020; 128(1): 

36–42. https://doi.org/10.1002/cncy.22201. 

5. Shenbagavalli S, Muthukumar R. Correlation of fine 

needle aspiration cytology and histopathological 

examination in thyroid swellings: a prospective 

study. International Journal Of 

Otorhinolaryngology And Head And Neck Surgery, 

2019; 5(3): 718-721. 

doi:http://dx.doi.org/10.18203/issn.2454-

5929.ijohns20191737 

6. Kamal, M. M., Arjune, D. G., & Kulkarni, H. R. 

Comparative study of fine needle aspiration and fine 

needle capillary sampling of thyroid lesions. Acta 

cytologica, 2002; 46(1): 30–34. 

https://doi.org/10.1159/000326712 

7. Sengupta A, Pal R, Kar S, Zaman FA, Sengupta S, 

Pal S. Fine needle aspiration cytology as the primary 

diagnostic tool in thyroid enlargement. J Nat Sci 

Biol Med., Jan, 2011; 2(1): 113-8. doi: 



Haddadin et al.                                                               European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com        │        Vol 10, Issue 1, 2023.         │          ISO 9001:2015 Certified Journal        │ 

 

34 

10.4103/0976-9668.82308. PMID: 22470244; 

PMCID: PMC3312690. 

8. Islam, M.S., Siddiquee, B.H., Akhtar, N., Salam, 

K.S., Aktaruzzaman, M. Comparative study of 

FNAC and histopathology in the diagnosis of 

thyroid swelling, Bangladesh J Otorhinolaryngol., 

2010; 16(1): 35-43. 

9. Sreeramulu, P.N., Venkatachalapathy, T.S., 

Prathima, S., Kumar, K. A prospective study of 

clinical, sonological and pathological evaluation of 

thyroid nodule. J Biosci Tech., 2012; 3(1): 474-8. 

10. Safirullah, Mumtaz N, Akbar K. The role of fine 

needle aspiration cytology in the diagnosis of 

thyroid swellings. JPMI, 2004; 18(2): 196-201. 

11. Engin, E.Ş., Neşet, K. Comparison of Fine-Needle 

Aspiration Biopsy and Postoperative 

Histopathologic Results in Thyroid Nodules and 

Evaluation of Frozen Section. Haydarpasa Numune 

Med J., 2020; 60(2): 140–6. 


