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Objective: This study was performed to analyze the surgical pathology results of thyroid 
fine-needle aspiration (FNA) cytology categorized as atypia of undetermined significance 
(AUS).

Methods: A retrospective analysis of 55 patients who underwent thyroid surgery between 
December 2007 and December 2013 as a result of a diagnosis of AUS cytology from FNA. 
Patient age and gender, site and size of the nodules, ultrasonographic findings, and final 
pathological results were analyzed.

Results: A total of 44 female patients and 11 male patients were included in this study. 
Among the 55 cases, 27 (49.1%) had final diagnosis of malignancy and 28 (50.9%) had be-
nign lesions according to pathological evaluation. Both univariate and multivariate analysis 
revealed that only ultrasonographic finding of suspected malignancy was associated with 
malignant pathology.

Conclusion: The risk for malignancy should be determined in the initial stage and high-risk 
patients with cytology classified as AUS should be recommended for surgery. In this study, 
the patients had a high preoperative risk of malignancy; thus, our pathological results had a 
high rate of malignancy.
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INTRODUCTION

Thyroid cancer is the most prevalent endocrine cancer. 
The 10-year life expectancy is 90% to 95%. More than 
80% of all cases of thyroid cancer are differentiated thy-
roid carcinoma. Fine-needle aspiration (FNA) cytology is 
the most useful method to differentiate between benign 
and malignant thyroid nodules.[1–3] The National Cancer 
Institute published the Bethesda System for Reporting 
Thyroid Cytopathology, which recommended a cytologi-
cal classification of thyroid nodules: nondiagnostic, benign, 
atypia of undetermined significance (AUS) or follicular le-
sion with undetermined significance, follicular neoplasm 
or suspicious for follicular neoplasm, suspicious for ma-

lignancy, and malignant tumor.[4–6] Earlier studies have re-
ported that 20% of thyroid nodules were categorized as 
AUS based on cytological examination of an FNA biopsy 
specimen.[7,8] There is a 5% to 15% risk of malignancy in 
these cases.[9] Since it is difficult to determine whether 
atypia detected in cytological examination is benign or 
malignant, other clinical characteristics should be taken 
into consideration. 

The aim of this study was to analyze the surgical pathol-
ogy results of cases in which FNA cytology was reported 
as AUS.
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MATERIAL AND METHODS

The medical files of 55 patients (female, n=44 and male, 
n=11; age range: 22–73 years) who underwent surgery be-
tween December 2007 and December 2013 because FNA 
cytology results were reported as AUS were analyzed ret-
rospectively. 

At first preoperative evaluation, all patients underwent 
thyroid function test and thyroid ultrasound scan. An en-
docrinologist performed ultrasound-guided FNA biopsy 
using a 25-G needle. FNA cytology was evaluated using 
the Bethesda classification. Clinicopathological data in-
cluded patient age and gender, nodule size and location, 
ultrasound findings, and final pathology reports. Presence 
of ultrasonographically detected irregular contours, mi-
crocalcification, and internal vascularization was accepted 
as an indication of malignancy. 

Statistical analysis was conducted using SPSS for Windows, 
Version 15.0 (SPSS Inc., Chicago, IL, USA). Data were 
expressed as mean±SD. Normality of distribution was 
evaluated using the Kolmogorov-Smirnov test. Statistical 
significance between subgroups was determined using the 
chi-square and Student’s t-tests. Logistic regression analy-
sis was used to evaluate characteristics and the presence 
of malignancy. P<0.05 was accepted as the cut-off value for 
statistical significance.

RESULTS

The median age of the study population was 48 years 
(range: 22–73 years). The basic characteristics of the 55 

study patients with cytological result of AUS classification 
are summarized in Table 1. All patients underwent total 
thyroidectomy. Histopathological evaluation revealed the 
presence of malignancy in 27 (49.1%) patients, and benign 
lesion in 28 (50.9%) patients. Of those with malignant le-
sions, 9 had papillary carcinoma, 10 had papillary micro-
carcinoma, 3 had follicular carcinoma, 3 had well-differ-
entiated thyroid neoplasm with undetermined malignant 
potential, 1 had medullary thyroid carcinoma, and 1 had 
papillary carcinoma associated with well-differentiated 
thyroid neoplasm. The benign lesions were multinodular 
goiters (n=14), follicular adenoma (n=3), lymphocytic thy-
roiditis (n=10), and dyshormoogenetic goiter (n=1). The 
most frequently seen malignant tumor was thyroid carci-
noma (70.4%), and the most common benign tumor was 
multinodular goiter (50%). Of the 27 cases of malignant 
lesion, 8 were multicentric tumor, 2 were bilateral, and 
11 were lymphocytic thyroiditis. One of the 9 cases of 
papillary carcinoma had lymph node metastasis. The mean 
diameter of all tumors was 14.7±12.5 mm (range: 1–40 
mm).

One patient who had multinodular goiter had a family his-
tory of thyroid cancer. The concomitant pathologies were 
prolactinoma (n=2), tongue cancer (n=1), breast cancer 
(n=1), cervical cancer (n=1), and lymphoma (n=1).

Clinical characteristics of the patients with benign and ma-
lignant lesions are provided in Table 2. The results of uni-
variate analysis did not determine any difference between 
benign and malignant groups according to patient gender 
or age, or site of the nodule. Univariate and multivariate 
analysis indicated that malignant nodules were smaller 
than benign tumors. The number of ultrasonographic find-
ings with suspected malignancy was greater among cases 
with malignant pathology Multivariate analysis of param-
eters demonstrated that only ultrasonographic finding of 
suspected malignancy was associated with malignant pa-
thology (Table 3). 

DISCUSSION

FNA biopsy is used to assess thyroid nodules. Histologi-
cal examination of FNA biopsy specimens reveals benign 
lesions in 60% to 70% of cases, while in 20% to 30%, re-
sults indicate suspected follicular neoplasia, suspected ma-
lignancy, or malignant cytology.[6,10] Previous studies have 
reported that finding of AUS was reported in 2% to 18% 
of cases.[14] Recently, Onder et al. reported 6.7% AUS and 
18.9% malignant cytology in a total of 6310 FNA thyroid 
biopsy specimens. Increased incidence of AUS has been 
reported in various studies.[11–13] In this study, malignant 
tumors were more frequent. This result may be due to 
the fact that our study population consisted only of pa-
tients who underwent surgery. A high malignancy rate may 
be the result of many factors, including heterogeneity of 
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Table 1.	 Basic characteristics of the patients 

Variables	 n=55

Age (mean±SD)	 48.6±12.5

Gender (female/male)	 44/11

Laterality of the nodule

	 Left	 13 (23.6)

	 Right 	 10 (18.2)

	 Bilateral	 32 (58.2)

Diameter of the nodule (mm, [median, range])	 22 (5–75)

Preoperative thyroid-stimulating hormone level

(uIU/mL)	 2.08±2.6 

Pathology

	 Papillary carcinoma	 9 (33)

	 Papillary microcarcinoma	 10 (37)

	 Follicular carcinoma	 3 (11)

	 Medullary carcinoma	 1 (4)

	 Other	 4 (15)



AUS, or differences in interpretation of the cytological re-
sults by pathologists.[9] In our study, papillary carcinoma 
was the most frequently seen malignancy. Previous studies 
have reported that incidence rate of papillary carcinoma 
and follicular carcinoma were similar and that the follicu-
lar variant of papillary carcinoma was the most frequently 
seen.[15–17]

In the present study, we found no significant difference be-
tween malignant and benign nodules according to patient 
age or gender. Other authors have also indicated the lack 
of any correlation between age and increase in the risk of 
malignancy.[15,17,18] However, in one study, patient age was 
demonstrated to be a marker for malignancy.[8,19–21] Male 
gender has also been found to be associated with malig-
nancy in some studies,[19,22] while others found no differ-
ence between genders in terms of malignancy.[15,18,23]

The results of multivariate analysis performed for this study 
demonstrated that suspicion of malignancy detected ul-
trasonographically was associated with risk of malignancy. 
Gharib et al.[10] reported that sonographic characteristics 
of malignant thyroid nodules were irregular boundaries, 

the presence of calcification, hypoechogenicity, vascular 
abnormalities, and increased size. In another study, it was 
reported that risk of malignancy was 66.7% when 2 fea-
tures that suggest suspicion of malignancy are detected in 
ultrasonographic examinations.[24]

It was recommended in the National Cancer Institute 
guideline that evaluation of atypia results may benefit from 
recurrent aspiration or correlation with clinical and radio-
logical findings.[25] The recommended management in cas-
es with AUS is to repeat aspiration within 3 to 6 months. 
Surgery is indicated in cases of recurrent atypia or follicu-
lar lesion of undetermined significance.[6] Overuse of the 
terms atypia and follicular lesion of undetermined signifi-
cance has been demonstrated.[26] Surgery is generally con-
sidered for nodules with greater potential for malignancy 
or recurrent finding of AUS. Onder et al.[9] reported that 
53.4% of recurrent aspiration cases were found to be be-
nign. In this study, we did not analyze recurrent cytological 
examinations and risk of malignancy. Another limitation of 
our study was small size of the sample.

In conclusion, clinical and ultrasonographic findings should 
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Table 2.	 Clinical characteristics of patients according to nodule diagnosis

Variables	 Benign (n=28)	 Malignant (n=27)	 p

Gender 			   0.281

	 Female	 24 (54.5)	 20 (45.5)

	 Male	 4 (14.3)	 7 (63.6)	

Age (years)			   0.937

	 <40	 7 (50)	 7 (50)

	 ≥40	 21(51.2)	 20 (48.8)

	 Mean±SD	 50.4±13.1	 46.7±11.7

Diameter of the nodule (mm)	 32.4±17.7	 21.6±12.1	 0.018

Laterality of the nodule			   0.410

	 Left	 7 (70.0)	 3 (30.0)

	 Right 	 6 (46.2)	 7 (53.8)

	 Bilateral	 15 (46.9)	 17 (53.1)

Ultrasound suspicion of malignancy	 6 (21.4)	 19 (70.4)	 <0.001

Table 3.	 Multivariate analysis of clinical predictors of malignancy

Variables	 Hazard ratio	 Risk ratio (95% CI)		  p

		  Lower limit	 Upper limit

Age <40 years vs. ≥40 years	 0.40	 0.06	 2.41	 0.32

Gender 	 0.39	 0.07	 2.24	 0.29

Diameter of the nodule	 1.05	 0.99	 1.12	 0.06

Ultrasound suspicion of malignancy	 5.85	 1.39	 24.57	 0.01



be considered in combination when cytological examina-
tion has result of AUS. The risk of malignancy was high 
in our patients, and for this reason, the malignancy rate 
in the pathological results in this study was also high. It 
is recommended that malignancy risk should be deter-
mined in the initial evaluation of patients with cytology in 
AUS category, and high-risk patients should be referred to 
surgery. There is a need for studies that include a larger 
number of patients to determine the risk of malignancy in 
these patients.
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Amaç: Bu çalışma ile ince iğne aspirasyon sitoloji sonucu önemi belirsiz atipi olan ve cerrahi uygulanan hastaların patoloji sonuçlarının 
incelenmesi amaçlanmıştır.

Gereç ve Yöntem: Aralık 2007–Aralık 2013 tarihleri arasında ince iğne aspirasyon sitoloji sonucu önemi belirsiz atipi olan ve cerrahi 
uygulanan 55 hastanın tıbbi kayıtları geriye dönük olarak analiz edildi. Yaş, cinsiyet, nodüllerin yer ve büyüklüğü, ultrasonografik bulguları ve 
nihai patolojik sonuçları değerlendirildi.

Bulgular: Çalışmamızda 44 kadın hasta ve 11 erkek hasta değerlendirildi. Patolojik değerlendirmede 55 olgunun 27’sinde (%49.1) malignite 
tanısı kondu, 28’inde (%50.9) benign lezyon saptandı. Hem tek değişkenli hem de çok değişkenli analiz, yalnızca ultrasonografik bulguların 
malign patolojiyle ilişkili olduğunu gösterdi.

Sonuç: Önemi belirsiz atipi sitolojisine sahip hastalarda malignite riskinin ilk değerlendirmede belirlenmesi ve yüksek riskli hastaların cer-
rahiye gönderilmesi önemlidir. Bu çalışmada hastalarımızın ameliyat öncesi malignite riski yüksekti ve bu nedenle patolojik sonuçlarımızda 
malignite daha yüksek tespit edildi.

Anahtar Sözcükler: Önemi belirsiz atipi; tiroid ince iğne aspirasyonu; tiroid kanseri.
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