
What should be done in thyroid nodules less than 
two centimeters, ultrasonographically suspicious and 
cytologically benign? 

Objective: Although fine needle aspiration biopsy has a high sensitivity in thyroid nodule assessment, ultrasonog-

raphy findings should not be underestimated. With this study, we aimed to evaluate cytologically benign nodules 

smaller than two centimeters, where ultrasonography findings were suspicious. 

Material and Methods: Thirty-one patients undergoing thyroidectomy between January 2009 and January 2013 

were included in this retrospectively designed study. Thyroid ultrasonography and thyroid fine needle aspiration 

biopsy (FNAB) results were evaluated. Ultrasonographically, all patients had multinodular tissue formation and 

nodules had at least one of the suspicious features (nodules with hypoechogenicity, irregular margins, absence 

of halo, taller-than-wide, increased vascularity and microcalcifications). Maximum size of the nodules was 2 cm. 

Thyroidectomy was performed in this ultrasonographically suspicious, but cytologically benign group due to clinical 

suspicion, cosmetic reasons or patient preference.  

Results: All patients underwent a total thyroidectomy. The group consisted of 27 female and 4 male patients, with a 

mean age of 49.5 years. According to the final pathology reports, there were 13 (41.9%) multinodular goiters, 2 (6.4%) 

follicular adenomas, 1 (3.2%) Hashimoto’s thyroiditis and 15 (48.3%) thyroid cancers. Patients with cancer had at 

least two suspicious ultrasound findings. Except five patients with papillary microcarcinoma, cancer was diagnosed 

in ultrasonographically suspicious nodules in all patients. The percentage of patients with benign FNAB results, but 

with at least two suspicious ultrasound findings of malignancy in the biopsied nodules, was 32.2%.  

Conclusion: FNAB remains to be the gold standard in the management of ultrasonographically suspicious nodules 

smaller than 2 centimeters. Nevertheless, due to its high sensitivity, in case of presence of suspicious features on 

ultrasonography, we believe that thyroidectomy should be a treatment option if there is a clinical suspicion and the 

patient carries at least two suspicious ultrasonography findings. 
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INTRODUCTION

Thyroid nodules are common within the general population. In the last twenty yearswith the 

wide-spread use of ultrasound and increase in detection of non- palpable thyroid nodules, thyroid 

nodules are diagnosed in almost 1 out of every 2 people(1). Four to seven percent of the adult 

population in the United States is known to have palpable thyroid nodules (2). However, only 1 

out of 20 clinically defined nodules have cancer. This means that approximately 2-4 out of 100,000 

people are diagnosed in a year and hence thyroid cancer constitutes 1 % of all cancers and 0.5% 

of all cancer deaths (3). Thyroid nodules are more common in women. The incidence increases 

with advancing age and reduced intake of iodine (4). Although it is known that the risk of cancer 

increases with increasing thyroid nodule diameter, this alone is not a criterion for the decision of 

surgery. In such a situation, we see that thyroid ultrasonography is crucial for determination of the 

treatment method (5-7).

Although fine-needle aspiration biopsy (FNA) is considered to have a high sensitivity in the evaluation 

of thyroid nodules, ultrasonography (US) findings should not be ignored. 

In this study, we aimed to discuss the evaluation of nodules smaller than 2 cm, with a benign FNA but 

suspicious US features.
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MATERIAL AND METHODS

The study included 31 patients who underwent thyroidec-

tomy between January 2009 and January 2013. Informed 

consent regarding the operation and permission to use their 

data for scientific studies was obtained from all of our pa-

tients; their data were prospectively recorded in a database. 

These data were retrospectively analyzed. The demographic 

data, thyroid ultrasonography findings and pathology re-

sults were evaluated. All patients revealed multinodular 

tissue formation on thyroid ultrasonography. Findings that 

were accepted as suspicious for malignancy in nodule 

evaluation by ultrasonography were as follows: 1) solid, 

hypoechoic nodules, 2) nodules containing microcalcifica-

tions, 3) nodules with irregular borders, 4) absence of halo 

5) nodule size longer than its width, and 6) increased vas-

cularity on Doppler ultrasonographic evaluation of nodules. 

At least two findings suspicious for malignancy were pres-

ent on ultrasonography, in all patients included in the study. 

The largest nodule size was 2 cm. Patients beyond this limit 

were not included in the study. All FNAs were performed by 

US. Cytology has been reported as benign in all patients. Pa-

tients were operated on for clinical suspicion of malignancy 

together with ultrasonography, for cosmetic reasons or due 

to patient preference.

Statistical Analysis

A database using Statistical Package for the Social Sciences 

(SPSS) version 17.5 was prepared. Averages and percentages 

were calculated, no further statistics was used.

RESULTS

All patients underwent a total thyroidectomy, there were 27 

female and 4 male patients with a mean age of 49.5. Four pa-

tients had a family history of thyroid or other organ cancer. 

According to their pathology results, 13 patients had multi-

nodular goiter (41.9%), two patients had follicular adenoma 

(6.4%), one patient had Hashimoto’s thyroiditis (3.2%) and 15 

(48.3%) patients had thyroid cancer. In the group of patients 

diagnosed with thyroid cancer 9 had papillary carcinoma and 

6 had papillary microcarcinoma. In 5 patients who had pap-

illary microcarcinoma and an FNA, the FNA was taken from 

the dominant nodule. Re-evaluation of US features of these 

dominant nodules showed at least two suspicious US findings, 

nevertheless their malignancy was detected in non-dominant 

nodule (s). On the other hand, in the remaining patients, the 

malignant nodules revealed at least two suspicious findings 

on US (Table 1).

In 6 patients with thyroid cancer (40% of all patients with thy-

roid cancer) the tumor was multicentric. Two patients had cap-

sule invasion. Out of 4 patients known to have cancer within 

their family, 2 had malignancy whereas the others were re-

ported as benign. As mentioned earlier, cancer was observed 

in the nodules with suspicious U.S. findings, except in 5 pa-

tients with papillary microcarcinoma. Thus, patients with at 

least two suspicious ultrasonographic findings for malignancy 

and with benign FNA of their nodule (s) revealing malignancy 

of the same nodule (-s) on pathology constituted 32.2% (10 

patients) of all patients.

DISCUSSION

FNA is considered as the most reliable test in the evaluation of 

thyroid nodules. Nevertheless, when US guided FNAB is per-

formed in the presence of one or more suspicious sonographic 

findings its sensitivity increases, and the cost is reduced (5). 

Although it is generally stated in the literature that nodule size 

is effective in making the decision of surgical treatment, it is 

known that nodule size alone is not necessarily an absolute 

reliable criteria. Surgical treatment may be considered when 

there is proven cancer, hyperthyroidism and for cosmetic rea-

sons, as well as suspicious clinical, laboratory, or US findings. In 

every case with suspicion of cancer, an US-guided FNA should 

be performed regardless of the size of the nodule (6). Thyroid 

FNA is known to have a false positive rate of 0.5%, a false nega-

tive rate of 1%, sensitivity of 94.7 %, specificity 98.4 % and ac-

curacy of 99% (7). However, these ratios may vary from one 

center to another.

In 2009, Horvath et al. (8) presented ‘Thyroid Imaging Report-

ing and Data System (TIRADS)’ similar to BIRADS data system 

used in breast imaging. The classification can be overviewed 

as below:

•	 TIRADS	1-	normal	thyroid	gland

•	 TIRADS	2-	benign	disease

•	 TIRADS	3-	high	probability	of	benign	disease	(cancer	risk	
<5%)

•	 TIRADS	4-	suspicious	nodules	(malignancy	rate	5-80%)
 ∗ 4a- malignancy probability 5-10%

 ∗ 4b- malignancy probability 10-80%

•	 TIRADS	5-	high	probability	of	malignant	nodules	 (malig-

nancy >80%)

•	 TIRADS	6-	biopsy	proven	malignant	nodules

It has been reported that this data system based on ultrasono-

graphic evaluation may help to avoid unnecessary operations. 

Park et al. (9) suggested predicting malignancy of thyroid nod-

ules by TIRADS system based on 12 ultrasonographic findings. 168
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Table 1. Suspicious ultrasonographic findings

1 Solid and hypoechoic nodules

2 Nodules with microcalcifications

3 Nodules with irregular borders

4 Nodules without halo

5 Taller-than-wide nodules

6 Nodules with increased vascularity
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In addition, as the number of suspicious ultrasonographic 

findings in a thyroid nodule increases the likelihood of malig-

nancy in these nodules also increase.

Presence of solid components, hypoechogenicity, microl-

obulation or irregular borders, microcalcifications and figure 

properties (‘’taller-than-wide shape’’) have been reported as 

suspicious ultrasonographic findings (10). According to some 

studies, the most important ultrasonographic findings of ma-

lignancy are border irregularity and hypoechogenicity (11), 

while according to others the presence of ‘’ taller-than-wide 

shape’’ is most important (12).

Most of thyroid cancers are of papillary type (75-80%) and 

the majority of these types of cancer are slow-growing and 

asymptomatic tumors. The remaining are follicular (10-

20%), medullary (3-5%) and anaplastic (1-2%) types (13, 

14). In our study all carcinomas were of either papillary or 

micropapillary type. With the growth of nodule size, the 

risk of extracapsular invasion and lymph node metastasis 

is higher in papillary type carcinoma than follicular type 

carcinomas (15 , 16). The risk of distant metastases also 

increases when the size of the primary tumor reaches 2 

cm. The early diagnosis of thyroid cancer reduces the risk 

of recurrence and mortality rate (16). Ultrasonographic 

features may be used to make the distinction between 

benign and malignant nodules in non-palpable thyroid 

nodules of 1-2 cm in diameter. Malignancy findings on 

ultrasonography or honeycomb appearance (benign feature) 

distinguish nodules requiring biopsy and reduce the number 

of unnecessary FNA procedures (17).

Study Limitations

One of the main limitations of this study is the small number 

of patients. However, within the given time period, in a cen-

ter where approximately 550 thyroidectomies are performed 

annually, only this number of patients could be reached with 

indications mentioned in the materials and methods section. 

With consideration of the fact that fine-needle aspiration bi-

opsy has a low sensitivity, not being able to perform ultraso-

nography in all patients by one radiologist and lack of ‘interob-

server’ and ‘intraobserver’ analysis are accepted as additional 

limitations to this study. The application of ultrasonography, 

the performance of FNA and cytology evaluation may all have 

influenced these results.

CONCLUSION

FNA remains to be the gold standard in presence of nodules 

smaller than 2 cm and showing suspicious findings for malig-

nancy on neck ultrasonography. However, in the presence of 

suspicious US findings, due to its high sensitivity, in case of 

clinical suspicion of malignancy and the presence of at least 

two US findings, surgical treatment should be discussed.

Conflict of Interest: No conflict of interest was declared by the aut-

hors.

Financial Disclosure: The authors declared that this study has recei-

ved no financial support.

Peer-review: Externally peer-reviewed. 

Ethics Committee Approval: Due to the retrospective design and 

anonymized data of patient charts, ethical approval not been qves-

tioned.

Informed Consent: Written informed consent was obtained from pati-

ents who participated in this study. 

Author Contributions: Concept - Ö.M., M.Ç.; Design - M.Ç., Ö.M.; Su-

pervision - G.İ., M.A.; Data Collection and/or Processing - Ö.M., G.İ., 

M.Ç.; Analysis and/or Interpretation - M.Y., M.A.; Literature Review - 

M.Ç., Ö.M.; Writer - M.Ç., Ö.M.; Critical Review - G.İ., Ö.M., M.Ç.

REFERENCES

1. Hegedüs L. The thyroid nodule. N Engl J Med 2004; 351: 1764-

1771. [CrossRef]

2. Singer PA, Cooper DS, Daniels GH, Ladenson PW, Greenspan FS, 

Levy EG, et al. Treatment guidelines for patients with thyroid nod-

ules and well-differentiated thyroid cancer. American Thyroid As-

sociation. Arch Intern Med 1996; 156: 2165-2172. [CrossRef]

3. Wong CKM, Wheeler MH. Thyroid nodules: rational management. 

World J Surg 2000; 24: 934-941. [CrossRef]

4. Hegedüs L, Bonnema SJ, Bennedbak FN. Management of simple 

nodular goiter: current status and future perspectives. Endocr 

Rev 2003; 24: 102-132. [CrossRef]

5. Kim GR, Kim MH, Moon HJ, Chung WY, Kwak JY, Kim EK. Sonographic 

characteristics suggesting papillary thyroid carcinoma according to 

nodule size. Ann Surg Oncol 2013; 20: 906-913. [CrossRef]

6. Sakorafas GH, Mastoraki A, Lappas C, Safioleas M. Small (<10 mm) 

thyroid nodules; how aggressively should they be managed? 

Onkologie 2010; 33: 61-64. [CrossRef]

7. Marrazo A. The role of fine-needle aspiration in the diagnosis of 

thyroid nodules. Chir İtal 2005; 57: 65-70.

8. Horvath E, Majlis S, Rossi R, Franco C, Niedmann JP, Castro A, 

Dominguez M. An ultrasonogram reporting system for thyroid 

nodules stratifying cancer risk for clinical management. J Clin En-

docrinol Metab 2009; 94: 1748-1751. [CrossRef]

9. Park JY, Lee HJ, Jang HW, Kim HK, Yi JH, Lee W, Kim SH. A proposal 

for a thyroid imaging reporting and data system for ultrasound fea-

tures of thyroid carcinoma. Thyroid 2009; 19: 1257-1264. [CrossRef]

10. Kwak JY, Han KH, Yoon JH, Moon HJ, Son EJ, Park SH, et al. Thyroid 

imaging reporting and data system for US features of nodules: a 

step in establishing better stratification of cancer risk. Radiology 

2011; 260: 892-899. [CrossRef]

11. Yüksekkaya ZR, Çelikyay F. Ultrasonography findings in benign 

and malignant thyroid nodules. Fırat Üniversitesi Sağ Bil Tıp Der 

2011; 25: 77-82.

12. Moon HJ, Kwak JY, Kim EK, Kim MJ. A taller-than-wide shape in 

thyroid nodules in transverse and longitudinal ultrasonographic 

planes and the prediction of malignancy. Thyroid 2011; 21: 1249-

1253. [CrossRef]

13. Frates MC, Benson CB, Charboneau JW, Cibas ES, Clark OH, Cole-

man BG, et al. Management of thyroid nodules detected at US: 

Society of Radiologists in Ultrasound consensus conference 

statement. Radiology 2005; 237: 794-800. [CrossRef]

14. Moon WJ, Jung SL, Lee JH, Na DG, Baek JH, Lee YH, et al. Be-

nign and malignant thyroid nodules: US differentiation--mul-



ticenter retrospective study. Radiology 2008; 247: 762-770. 

[CrossRef ]

15. Kim JY, Lee CH, Kim SY, Jeon WK, Kang JH, An SK, et al. Radiologic 

and pathologic findings of nonpalpable thyroid carcinomas de-

tected by ultrasonography in a medical screening center. J Ultra-

sound Med 2008; 27: 215-223. 

16. Machens A, Holzhausen HJ, Dralle H. The prognostic value of 

primary tumor size in papillary and follicular thyroid carcinoma. 

Cancer 2005; 103: 2269-2273. [CrossRef]

17. Kim JY, Kim SY, Yang KR. Ultrasonographic criteria for fine needle 

aspiration of nonpalpable thyroid nodules 1-2 cm in diameter. 

Eur J Radiol 2013; 82: 321-326. [CrossRef]

170

Çahalov et al.
Approach to thyroid nodules smaller than two cm 


