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Abstract. In this prospective study, we aimed to determine the cancer incidence of thyroid nodules larger than 3cm and compare the 

efficacy of palpation and ultrasound guided fine needle aspiration biopsy (FNAB). The study was conducted at General Surgery 

Departments of Istanbul Okmeydanı and Antalya Training and Research Hospitals of Turkey from March 2008 to December 2011. In our 

clinics, between the years 2008 and 2011, both palpation and ultrasound guided FNAB were performed in all 55 patients having thyroid 

nodules larger than 3 cm. The results were determined as inadequate, benign, suspicious and malignant. Histopathological findings were 

compared with the results of both palpation and ultrasound guided FNAB and sensitivity, specificity and accuracy rates were calculated. 

The specificity (98%) and accuracy rate (92.72%) of ultrasound guided FNAB corresponded to those from the literature, except the rate of 

sensitivity (40%). This is explained by FNAB performed only on the dominant nodule. Ultrasound guided FNAB is an efficient and 

reliable diagnostic method when performed by experienced clinicians. Hematoma and pain are such rare complications. Ultrasound plays 

an important role in taking biopsy from the true solid thyroid nodules. We conclude that ultrasound guided FNAB is the gold standard 

method in the diagnosis of thyroid nodules. 
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Introduction 

Thyroid nodules are one of the common clinical 

problems. In the light of epidemiological studies conducted 

abroad, with palpation the prevalence was determined as 

5%, and with high-resolution ultrasound, it was reported to 

be from 19% to 67% [1]. Several autopsy series have 

identified the thyroid gland nodules in 37% to 57% of cases 

and detected small nodules by ultrasound in thyroids that 

were palpated as normal, which the importance of 

prevalence of nodular goiter [2]. Despite the high 

prevalence of thyroid nodules malignancy found only 5% of 

histopathological findings [2]. Despite the low ratio early 

diagnosis of thyroid cancer is life threatening.  

To assess the thyroid nodule, there are several options 

including thyroid function tests, thyroid scintigraphy and 

thyroid ultrasonography. Cytological examination with 

FNAB is highly recommended for all palpable solitary or 

dominant nodules independent of their size. It is more 

helpful and cost effective in the diagnosis and 

discrimination of lesions if we could establish whether they 

are benign or malignant.  

Fine needle aspiration biopsy (FNAB) in conjunction 

with other diagnostic methods which facilitates clear 

information about the pathology of the thyroid nodules has 

been frequently used in recent years [3]. In addition, FNAB 

has a high sensitivity, specificity, and accuracy rate as 

related to malignant thyroid nodules and it can also prevent 

unnecessary thyroidectomy [4]. 

In this study we aimed to determine the incidence of 

thyroid cancer in patients which have thyroid nodule larger 

than 3 cm and make comparison between manual palpation 

and ultrasound guided FNAB. 

 

Materials and Methods 

Patients diagnosed with thyroid nodules larger than 3 

cm were included in this prospective study conducted at the 

General Surgery Departments of Istanbul Okmeydanı and 

Antalya Research and Training Hospitals of Turkey 

between the dates from March 2008 to December 2011 

according to the ethical standards as in an appropriate 

version of the Declaration of Helsinki and the subsequent 

amendments. 

We studied on 55 patients who gave informed consents 

prior to inclusion in the study. Of these patients, 40 (72.7%) 

were females and 15 (27.3%) were males. The Mean age 

was 47 and ranged from 23 to 72 years old. 

Ultrasound and palpation guided FNAB were 

performed by four different surgeons without local 

anesthesia, by using a 21 gauge needle attached to a 10 ml-

syringe after cleaning the skin with antiseptics.  ___________________________________________________________ 
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Smear preparations were evaluated after fixation with 

95% ethyl alcohol and staining with Pappanicolau 

procedure. 

Cytological diagnoses were classified into four main 

groups: low (enough to make a diagnosis), benign 

(regressive changes, nodular hyperplasia, colloidal goiter, 

etc.), suspicious (follicular neoplasm, etc.) and malignant 

(papillary carcinoma, follicular carcinoma, etc.). 

In all patients who underwent thyroidectomy, the 

histopathological findings were classified as benign or 

malignant. The cytological and histopathological diagnoses 

were compared and sensitivity, specificity, positive 

predictive value and accuracy rates of ultrasound and 

palpation guided FNAB were calculated. 

 

Statistical analysis  
Statistical analysis of the findings of was evaluated by 

using the SPSS (Statistical Package for Social Sciences) 

program for Windows 15.0.  

  

Results 

There were 55 FNAB cytology samples from 40 

females (72.7%) and 15 males (27.3%). The mean age was 

47.11 ± 11.78 years (range 23-72 years). The distribution of 

characteristics of the cases is shown in Table 1. 

Solitary nodules were found in 11 patients (20%). The 

other 44 patients had multinodular goitre (80%). According 

to the histopathological results of the specimens, the 

incidence of cancer was calculated to be 9.09%; 3 of these 5  

 

patients were men (60%) and 2 were female (40%). 

The results of FNAB were classified as inadequate, 

benign, suspicious and malignant. The results of fifty five 

palpation guided FNAB reports showed malignancy for 

only 1 (1.81%), benign for 28 (50.9%) and insufficient 

material and blood cells for 26 (47.27%) biopsy samples. 

The results of fifty five ultrasound guided FNAB reports 

showed malignancy for 2 (3.63%), benign for 49 (89.09%), 

and suspicious for 1 (1.81%) whereas the remaining 3 

(5.45%) reports stated inadequacy of biopsy samples. In the 

statistical classification of FNAB, insufficient material 

reported as benign, and suspicious results reported as 

malignant. 

Postoperative histopathological findings, compared 

with the results of FNAB;   a) five   histopathologically 

malignant findings were reported as benign and one 

malignant histopathology result was reported as benign in 

55 palpation guided FNAB results. b) three histo-

pathologically  malignant findings were reported  as  benign 

 

and one malignant histopathology result was reported as 

benign in 55 ultrasound guided FNAB results. 

The sensitivity, specificity and the accuracy rate of the 

ultrasound guided FNAB were 40%, 98% and 92.72%, 

respectively. Of the 5 samples which were confirmed as 

malignant on histopathological findings, initially 2 were 

thought to be benign and 3 were thought to have inadequate 

material. For this reason, sensitivity of palpation guided 

FNAB was not calculated but specificity and accuracy rate 

were calculated as 98% and 89.09%, respectively (Table 2). 

 

Discussion 

Thyroid nodules are commonly seen and hard to 

diagnose clinically.  The majority of the thyroid glands are 

normal by palpation, but detection of small nodules by 

ultrasound shows the importance of the prevalence of 

nodular goiter. However although thyroid nodules are very 

common, thyroid malignancies are rare and constitutes 1% 

of all malignant neoplasms [5]. With widespread use of 

ultrasound in the diagnosis of thyroid nodules, the number 

of asymptomatic patients is increasing [6-11].
 

A main problem is the distinction of detected thyroid 

nodules as benign or malignant and prevention of 

unnecessary surgical procedures. To diagnose thyroid 

nodules, thyroid function tests, thyroid scintigraphy and 

thyroid ultrasonography are used routinely.  But the benign 

or malignant distinction cannot be done accurately with 

these methods. FNAB, when evaluated with other 

diagnostic methods, provide more accurate information 

about the pathology of thyroid nodules [12-14].
 

Preoperative diagnosis of differentiated thyroid cancer 

is a difficult task and a definitive diagnosis is made by 

histopathological examination. Because of its safety and 

cost effectiveness, cytologic diagnosis with FNAB has been 

the method of choice [1-4, 15].
 

In contrast, studies in the literature seem to doubt the 

reliability of FNAB. In a previous study on 441 patients 

with single nodule guided FNA and 15-year follow-up 

period, cancer has been identified in 6.4% of non-growing 

nodules and 26.3% of growing thyroid nodules 

[16]. However, the Mayo Clinic study followed 680 of 

8000 patients who had undergone surgery and observed that 

FNAB gave false negative results in 15% of cancer patients 

[17]. In another study, the false negative FNAB results in 

nodules larger than 3cm seen as cystic, solid, semi-solid 

and in overall were 17%, 25%, 30% and 11%, respectively 

[18]. 
 

The aim of our study was to determine the incidence of 

cancer of thyroid nodules larger than 3cm and to compare 

TABLE I 

PATENTS’ CHARACTERISTICS  

Characteristics Value 

Age (years) 
Mean 

Range 

 
47.14 ± 11.78 

23 - 72 

Gender 

Female (%) 
Male (%) 

 

40 (72.7) 
15 (27.3) 

 

 

 

 

TABLE 2 

SENSITIVITY, SPECIFICITY AND ACCURACY RATE OF FINE NEEDLE 

ASPIRATION BIOPSY 

Characteristics Palpation Guided Ultrasound Guided 

Sensitivity  0 40 

Specificity 98 98 

Accuracy Rate 89.09 92.72 
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the outcomes of palpation and ultrasound guided FNAB. 

We detected malignancy in 5 of the 55 patients 

(9.09%). This rate is similar to the rates reported in the 

literature [19-22]. 
 

Inadequate material reported in the literature varies 

between 10% and 28.2%, [12, 23, 24]. Besides our rates 

were 47.27% in palpation guided and 5.45% in ultrasound 

guided FNAB. For palpation guided FNAB, it is 

noteworthy that the ratio was in an unexpected range 

values. We attribute this situation due to the experience and 

skills performed by different clinicians without the use of 

any guidance of screening methods such as ultrasound. 

A randomized controlled trial of office based surgeon-

performed ultrasound-guided FNAB of palpable lesions 

yielded a statistically significant higher diagnostic rate 

compared to standard palpation technique. This finding 

supports the utility of surgeon-performed ultrasound as a 

core competency in clinical practice [25]. 
 

In our study, sensitivity of palpation guided FNAB was 

not calculated because of the 5 samples which were 

confirmed as malignant on histopathological finding; 

initially 2 were thought to be benign and 3 were thought to 

have inadequate material. In the palpation guided FNAB, 

the accuracy rate was 89.09% and the specificity was 98%. 

These results were compatible with the results reported in 

the literature for FNAB i.e. the accuracy rates of 53-98% 

and specificity of 72-100% [26-28]. The precision rate for 

the true-positive results cannot be calculated because of the 

previously stated reasons. In ultrasound guided FNAB, the 

sensitivity was 40%, specificity is 98% and the accuracy 

rate was 92.72%, respectively. These results are consistent 

with rates reported in the literature except for the sensitivity 

[26-28].  

Ultrasound guided FNAB has an important role in the 

diagnosis of thyroid malignancies. With the distinction 

between malignant and benign lesions by FNAB, 

unnecessary surgical procedures or surgical approaches can 

be prevented and decisions made according to the result of 

FNAB. Accordingly, patients undergo surgery when the 

cytology is reported as suspicious or malignant, and 

undergo followed-up for certain periods of time if cytology 

is reported as benign.  

As shown in the present study, FNAB is still the most 

reliable method for the diagnosis of thyroid malignancy. In 

our study, the findings from palpation guided FNAB are 

similar to those from the literature except for the 

sensitivity. A high rate of insufficient material in palpation-

guided FNAB result can be explained by inexperienced 

clinicians, inappropriate patient positioning, fault in mass 

immobilization, insufficient negative pressure and the 

ineffective movements along the long axis of the needle.   

We conclude that performing FNAB under the 

guidance of ultrasound is highly important in the diagnosis 

of thyroid gland malignancies for nodules larger than 3cm. 

 

Conflict of Interest 

The authors declare no conflicts of interest. 

 

References 

1. American Thyroid Association (ATA) Guidelines 

Task- force on Thyroid Nodules and Differentiated Thyroid 

Cancer, Cooper DS, Doherty GM, Haugen BR, Kloos RT, 

Lee SL, Mandel SJ, Mazzaferri EL, McIver B, Pacini F, 

Schlumberger M, Sherman SI, Steward DL, Tuttle RM. 

Revised American Thyroid Association management 

guidelines for patients with thyroid nodules and 

differentiated thyroid cancer. 1167-1214, 2009. 

2. Pinchot SN,  Al-Wagih H, Schaefer S, Sippel 

R, Chen H. Accuracy of fine-needle aspiration biopsy for 

thyroid nodules in predicting neoplasm or carcinoma 4 cm 

or larger. Arch surg 144:649-655, 2009. 

3. Gharib H, Papini E, Paschke R, Duick DS, Valcavi 

R, Hegedus L, Vitti P. American Association of Clinical 

Endocrinilogists, Associazione Medici Endocrinilogi, and 

European Thyroid Association Medical guidelines for for 

clinical practice for the diagnosis and management of 

thyroid nodules: executive summary of recommendations.  

Endocr pract 16:468-475, 2010. 

4. Kuru B, Gulcelik NE, Gulcelik MA, Dincer H. The 

false-negative rate of fine-needle aspiration cytology for 

diagnosing thyroid carcinoma in thyroid nodules. 

Langenbecks Arch Surg 395:127-132, 2010. 

5. Frates MC, Benson CB, Charboneau JW, Cibas ES, 

Clark OH, Coleman BG, Cronan JJ, Doubilet PM, Evans 

DB, Goellner JR, Hay ID, Hertzberg BS, Intenzo CM, 

Jeffrey RB, Langer JE, Larsen PR, Mandel SJ, Middleton 

WD, Reading CC, Sherman SI, Tessler FN.  Society of 

Radiologists in Ultrasound: Management of thyroid nodules 

detected at U.S.Society of Radiologists in Ultrasound 

consensus conference statement. Radiology 237:794-800, 

2005. 

6. Ezzat S, Sarti DA, Cain DR, Braunstein GD. 

Incidentelomas Thyroid. Prevalence by palpation and 

ultrasonography. Arch Intern Med 154:1838-1840, 1994. 

7. Brander A, Viikinkovski P, Nickels J, Kivisaari L: 

Thyroid gland: U.S. screening in a random adult 

population. Radiology 181:683-687, 1991. 

8. Berker D, Aydin Y, Ustun I, Gul K, Tutuncu Y, Isik 

S, Delibasi T, Guler S. The value of fine-needle aspiration 

biopsy in subcentimeter thyroid nodules. Thyroid  18:603-

608, 2008. 

9. Cai XJ, Valiyaparambath N, Nixon P, Waghorn A, 

Giles T, Helliwell T: Ultrasound-guided fine needle 

aspiration cytology in the diagnosis and managment of 

thyroid nodules.  Cytopathology 17:251-256,2006. 

10. Kim JY, Lee CH, Kim SY, Jeon WK, Kang JH, An 

SK, Jun WS. Radiologic and Pathologic Findings of 

nonpalpable thyroid carcinomas detected by ultrasonograph 

in a medical screening center. J Ultrasound Med 27:215-

223,2008. 

11.  Dong S, Lu GZ, Gao YM, Zhang H, Guo XH, Gao, 

Y. [A clinical pathological study of thyroid nodules 

detected by physical examinations]. Zhonghua Nei Ke Za 

Zhi 47:189-192,2008. 

12. Gharib H, Goellner JR. Fine-needle aspiration 

biopsy of the thyroid: Ann Intern Med 118:282-289, 1993. 

13. Accurso A,  Rocco N, Palumbo A, Feleppa C. Use- 

  

http://www.ncbi.nlm.nih.gov/pubmed?term=%22American%20Thyroid%20Association%20(ATA)%20Guidelines%20Taskforce%20on%20Thyroid%20Nodules%20and%20Differentiated%20Thyroid%20Cancer%22%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22American%20Thyroid%20Association%20(ATA)%20Guidelines%20Taskforce%20on%20Thyroid%20Nodules%20and%20Differentiated%20Thyroid%20Cancer%22%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22American%20Thyroid%20Association%20(ATA)%20Guidelines%20Taskforce%20on%20Thyroid%20Nodules%20and%20Differentiated%20Thyroid%20Cancer%22%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Cooper%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Doherty%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Haugen%20BR%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Kloos%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Mandel%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Mazzaferri%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=McIver%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Pacini%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Schlumberger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Sherman%20SI%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Steward%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=19860577
http://www.ncbi.nlm.nih.gov/pubmed?term=Tuttle%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=19860577


5 

 

Am J Exp Clin Res, Vol. 1, No. 1, 2014                                                                                                                         http://www.ajecr.org 

C. Usefulness of ultrasound-guided fine-needle aspiration 

cytology in the diagnosis of non-palpable small thyroid 

nodules: our growing experience. J Endocrinol Invest 

32:156-159, 2009. 

14. Accurso A, Rocco N, Palumbo A, Leone 

F. Usefulness of ultrasound-guided fine-needle aspiration 

cytology in the diagnosis of non-palpable small thyroid 

nodules. Tumor 91:355-357, 2005. 

15. Ashcraft MW, Van Herle AJ. Management of 

thyroid nodules. II: Scanning Techniques, thyroid supp-

ressive therapy, and fine needle aspiration. Head Neck Surg 

3:297-322, 1981. 

16. Grant CS, Hay ID, Gough IR, McCarthy PM, 

Goellner JR. Long-term follow-up of patients with benign 

thyroid fine-needle aspiration cytologic diagnoses. Surgery 

106:980-985, 1989. 

17. Kuma K, Matsuzuka F, Kobayashi A, Hirai K, 

Morita S, Miyauchi A, Katayama S, Sugawara M. Outcome 

of long standing solitary thyroid nodules. World J Surg 

16:583-587, 1992. 

18. Meko JB, Norton JA. Large cystic / solid thyroid 

nodules: a potential false-negative fine-needle aspira-

tion. Surgery 118:996-1003, 1995. 

19. Papini E, Guglielmi R, Bianchini A, Crescenzi A, 

Taccogna S, Nardi F, Panunzi C, Rinaldi R, Toscano 

V, Pacella CM. Risk of malignancy in nonpalpable thyroid 

nodules: predictive value of ultrasound and color-Doppler 

features. J Clin Endocrinol Metab 87:1941-1946, 2002. 

20. Cochand-Priollet B, Guillausseau PJ, Chagnon S, 

Hoang C, Guillausseau-Scholer C, Chanson P,  Dahan 

H, Warnet A, Tran Ba Huy PT, Valleur P. The diagnostic 

value  of   fine-needle  aspiration  biopsy  under   ultrasono-  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

graphy in nonfunctional thyroid nodules: a prospective 

study comparing cytologic and histologic findings. Am J  

Med 97:152-157, 1994. 

21. Hagag P, Strauss S, Weiss M. Role of ultrasound-

guided fine-needle aspiration biopsy in the evaluation of 

nonpalpable thyroid nodules. Thyroid 8:989-995, 1998. 

22. Leenhardt L, Hejblum S, Franc B, Fediaevsky LD, 

Delbot T, Le Guillouzic D,  Ménégaux F, Guillausseau 

C, Hoang C, Turpin G, Aurengo A. Indications and limits 

of ultrasound - guided cytology in the management of 

nonpalpable thyroid nodules. J Clin Endocrinol Metab 84: 

24-28, 1999. 

23. Demicco C. Assessment and prospects of thyroid 

cytology. Ann Endocrinol 54:258-263, 1993. 

24. Mandreker SRS, Nadkarni NS, Pinto RGW, 

Menesez S. The role of fine needle aspiration cytology as 

the initial modality in the investigation of thyroid lesions. 

Acta Cytol 39:898-904, 1995. 

25. Robitschek J, Straub M, Wirtz M, Klem C, Sniezek 

J. Diagnostic efficacy of surgeon-performed ultrasound-

guided fine needle aspiration: a randomized controlled 

trial. Otolaryngol Head Neck Surg 142:306-309, 2010. 

26. Caraway NP, Sneige N, Hay NA. Diagnostic 

Pitfalls in thyroid fine-needle aspiration: a review of 394 

cases. Cytopathol Diag 9:345-50, 1993. 

27. Harach HR, SB Zumsan. Cytologic Findings in the 

follicular variant of papillary carcinoma of the thyroid. Acta 

Cytol 36:142-146, 1992. 

28. Sidawy MK, Del Vecchio DM, Knoll SM. Fine-

needle aspiration of thyroid nodules: correlation between 

cytology and Histology and evaluation of discrepant 

cases. Cancer 81:253-259, 1997. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


